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To all participants of RSC 2004,
The Department of Probability and Statistics at Sheffield was founded in
1965; I was fortunate to be appointed as its Head, and remained at the
University of Sheffield for the next 9 years. One of the Department's
important functions, then as now, was the training of research students. I
am very pleased that the RSC is returning to Sheffield for the second
time, and only regret that distance prevents my being with you.
Over the past 39 years, there have been enormous changes in Probability
and Statistics, in both their theoretical and computational aspects. Many
of your predecessors (including e.g., one of our past students, Professor
Peter Green) have made significant contributions towards the advances in
our fields of research.
Your research careers are beginning, and this RSC should provide you
with an opportunity to discuss your results with fellow students, and to
share your enthusiasm for research. I hope this Conference will also
inspire you to contribute further to the progress of Probability and
Statistics: we need the contributions of young researchers.
With best wishes for a successful Conference.
Yours sincerely,
Joe Gani,
Institute of Mathematical Sciences
Australian National University
Canberra ACT 0200, Australia
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1
1.1

The city and surroundings
Sheffield

Home to two Universities with more than 40,000 students, Sheffield is a very much a vibrant and friendly
city. There is no short supply of shops, restaurants, pubs, clubs or sights for the visitor. The city centre has
benefited from an extensive rebuilding and redevelopment programme, this features stylish pedestrianised
streets with a mixture of high street stores, especially on Fargate, as well as small independent shops
and cafés. Nearby, there is the award-winning Peace Gardens, the Millennium Galleries and the Winter
Gardens, all of which offer places for tired shoppers to relax.
For shoppers who want something more than High Street names, there are two main areas which cater
for alternative needs, the Devonshire Quarter, west of the City Hall, and Ecclesall Road, to the south
of the city. Out of town, Meadowhall is a huge leisure and shopping centre with more than 270 shops
(catch the No.52 bus to the University and then take the yellow tram from the University stop, this will
take you all the way to Meadowhall). Meadowhall also has its own 11-screen Warner Village cinema, the
Oasis food court, and The Lanes, an avenue of specialist and crafts shops.
To the west of Sheffield is the beautiful Peak District, the first national park in Britain. If you get the
opportunity, go and visit the Victorian built reservoirs, the historic villages and pubs, or go for a nice
long walk along the Pennine way.
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1.2

The University

The University of Sheffield developed from three local institutions: the Sheffield School of Medicine, Firth
College and the Sheffield Technical School. The School of Medicine, founded 1828, was by far the oldest.
Its early history was very insecure and it was saved from collapse by the opening of Firth College, which
took over the teaching of all basic science subjects to medical students.
In 1897, the three institutions were amalgamated by Royal Charter to form the University College of
Sheffield. This step was part of the plan to link up with the Victoria University, a federation of the
University Colleges at Manchester, Liverpool and Leeds.
On 31 May 1905 the University of Sheffield was granted its Royal Charter, and in July the new Firth
Court Building on Western Bank was opened by King Edward VII and Queen Alexandra. St George’s
Square remained the centre of Applied Science departments, with Arts, Medicine and Science being
housed at Western Bank.
At the time of the University’s foundation in 1905 there were 114 full-time students reading for degrees in
Arts, Pure Science, Medicine and Applied Science. In 1919 when returning ex-servicemen were admitted
in large numbers, the full-time student figure rose to a short-lived peak of about 1,000. By then the Faculty
of Applied Science had split into Engineering and Metallurgy; the University’s first Hall of Residence (the
original Stephenson Hall) had been established; and the Edgar Allen library had opened (1909).
At that time the University was as committed to non-degree teaching as to teaching full-time students.
Courses covered not only many conventional academic subjects but also topics as diverse as cow-keeping,
railway economics, mining and razor-grinding. During the First World War some of these were replaced
by teaching of (and participation in) munitions making, medical appliances design and production,
translation and politics.
Between the two wars full-time student numbers stabilised at about 750 and expansion into new areas
of specialist teaching and research continued slowly. The Second World War brought with it new areas
of specialist research and training - in, for example, radar, dietary and vitamin studies, production of
anaesthetics and chemicals (as substitutes for materials previously imported from Europe), magnetism,
fuel production and economy, naval cartography, glass manufacture and English language teaching.
Since the Second World War, many older houses have been brought into academic use and major new
buildings have been constructed - the Main Library in 1959, and the Arts Tower, Hicks Building, Alfred
Denny Building, Sir Robert Hadfield Building, Chemical Engineering Building, University House, five
Halls of Residence and the Union of Students in the 1960s.
New buildings for Geography and Psychology followed in the 1970s, along with the Crookesmoor Building
(for Law and Management), the Royal Hallamshire Hospital, and purpose-built student flats. The next
decade saw the opening of the Octagon Centre, the Sir Henry Stephenson Building (for engineering), and
major extensions at the Northern General Hospital.
In the 1990s, new premises for the School of Clinical Dentistry, the Management School, the Division of
Education, St George’s Library (incorporating Blackwell’s University Bookshop) and St George’s Flats
and Lecture Theatre were opened, together with extensions to Stephenson, Halifax, and Tapton Halls of
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Residence, and three new blocks of student flats.
Following the University’s integration with the Sheffield and North Trent College of Nursing and
Midwifery in 1995, a building programme provided new facilities for nursing and midwifery teaching
and research. This includes the extension and conversion of the St George’s Hospital site on Winter
Street, and the construction of a new building at the Northern General Hospital.
Since the turn of the new century the Dainton Building (Chemistry) has been completely refurbished,
a new Molecular Life Sciences building has opened at Firth Court (forming the fourth side of the
original University quadrangle), and the Goodwin Sport Centre has been transformed by a 6 million
redevelopment. Other major estates developments are under way or imminent.
The mile-long ’campus’ now stretches almost unbroken from Mappin Street into Crookesmoor, with
student residences concentrated in suburbs to the west of the University. The student population now
numbers 23,000 and includes students from all over the world.

1.3

The department of Probability and Statistics

The subject of statistics (including probability and stochastic processes) has been taught in Sheffield since
the late 1940s, and emphasis has always been laid on ensuring that theoretical work is related to practical
concerns, and simultaneously that practical work rests firmly on a strong theoretical base. In 1965, with
the appointment of Professor J M Gani, a full graduate programme, with a one-year MSc course and a
PhD programme, was initiated. Since then the subject has continued to flourish, with the Probability
and Statistics Department now consisting of 22 full-time academic staff including 4 professors, additional
research staff, a commercial unit with around 5 professional statisticians, and about 45 postgraduate
students.
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Tapton Hall

You are staying in Tapton Hall (shown as No.12 on the University of Sheffield Location Map), located
on Crookes Road within 10 minutes walk of the main University buildings.
Tapton Hall is situated in-between two shopping areas, Broomhill (approx. 1/3 mile, turn right out of
Tapton Hall and head downhill) and Crookes (approx. 1/2 mile, turn left out of Tapton Hall and follow
the main road uphill), where you should find everything you need. The closet pub, is called The old
Grindstone, which you will see as soon as you walk out of the entrance of Tapton Hall, on the left.

The talks will take place in Courtyard Rooms 1, 2 and 4 and the Junior Common Room. The conference
office is in the Senior Common Room. All the meals will be taken in the Dining Room.
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Getting around in Sheffield

Tapton Hall is less than two miles away from the City centre and on a regular public bus route (No. 52)
to the main campus and City centre. The nearest bus stop is directly opposite Tapton Hall. If you want
to catch a bus to the University or into Sheffield, the closest stop to the University is at Brook Hill (just
past the Students’ Union on the opposite side of the road). All bus stops are marked on the University
of Sheffield location Map.
Bus Timetable: Monday to Friday
When

Times

How often

Early morning
Daytime
Evening

04:45 to 07:00
07:00 to 18:00
17:30 to 23:30

every 20/10 minutes
every 6 minutes
every 12 minutes

If you follow the map back to the university you can get on a tram at the university tram stop. Trams
will take you to many of the sites to see in Sheffield such as the Kelham Island museum or the shopping
centre, Meadowhall. Conductors ride upon all the trams to take the fares, and are usually friendly enough
to help if you are lost or confused.
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4
4.1

Things to do
Food and drink

There’s a good choice of places to eat and drink, and something to suit all tastes and budgets. There are
plenty of cafés and take-aways in the city centre and in residential districts, as well as a good selection
of restaurants.
International cuisine is well-represented in the city. In Broomhill (approximately 5 mins walk from Tapton
Halls, turn right out of the entrance and down the hill), fans of Indian food should try students’ favourite
Balti King. Also in Broomhill is the unique African restaurant UK Mama. For those requiring fast
food, Broomhill is well served by a KFC which you pass as you walk down the hill. Crookes (turn left
out of Tapton, 5mins) has a take-away Pizza Hut. Both Crookes and Broomhill contain a large number
pizza/kebab etc style restaurants as is usual in student quarters. Most of the pubs in Broomhill and
Crookes also serve food.
There’s a good selection of Italian, French, Spanish or Mexican restaurants in the city centre as well
as a Greek, Cuban and African. Vegetarians and vegans are also catered for, with several dedicated
restaurants and cafés in the city including the stylish Blue Moon and Olive Garden.

4.2

Going out

As one of the livelier cities in the north, Sheffield has a fair number of good night spots. If it’s bars you’re
after you can’t go wrong with West Street and the Devonshire Quarter. These should be marked out on
the maps you received in the welcome pack. As it’s the Easter holidays, the bars should be reasonably
quiet so you should have your pick of places.
On to nightclubs. Sheffield has so many of these that a full list would mean we’d have to lose the
abstracts. So here we go:
Corporation Music: alternative. Dress: As weird as you like. Location: Milton Street
Gatecrasher Music: Trance, House, RnB. Dress: Quite strict clubwear. Location: 112 Arundel Street.
Kingdom Music: Pop, 80s, Cheese. Dress: Pretty casual. Location: 1 Burgess Street.
Leadmill Music: 60s/70s indie. Dress: Anything you like. Location: 6-7 Leadmill Road.
If you plan on going and don’t know how to get there. Feel free to ask any of the organisers. They’ll be
happy to help.
For a quieter night out, you might like to visit one of Sheffield’s four cinemas, The Odeon in Sheffield’s city
centre is convenient and also offers good student discounts. For more alternative films try the Showroom
opposite the station. It also has a nice bar. Sheffield has three Theatres, the Crucible, Lyceum and the
Studio theatres, offering drama, dance, comedy, music or sport. If there’s anything exciting going on at
any of the theatres, we’ll let you know.
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Help, information and telephone numbers

You can contact or be contacted at Tapton Hall through the following address:
Tapton Hall of Residence
Crookes Road
Sheffield
S10 2AZ
UK
Telephone: +44 (0)114 222 8862 (Hall Secretary)
Telephone: +44 (0)114 222 8860 (Out of Hours Emergency)
Fax: +44 (0)114 266 2608
Emergency Numbers
Tapton Hall

(0114) 222 8862

Emergency Organiser Contact

Peter Gregory 0797 495 6035

Local Police

(0114) 2202020

University of Sheffield

(0114) 222 2000

NHS Direct

0845 46047

Transport
Local tram, bus and trail services

01709 515151

National Rail Enquiry Line

0845 484950

National Express coaches

08705 808080

Tourist Information

(0114) 2211900

Taxis

(0114) 2761176
(0114) 2751111
(0114) 2666666

Take-away food
Balti King

(0114) 2666655

Pizza Hut (Crookes)

(0114) 2684443
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Timetable of Events
Monday 19th April

13:00 - 15:30

Delegates arrive

16:00 - 16:15

Conference opens
Welcome by Peter Gregory (University of Sheffield)
Opening address by Prof. Geof Tomlinson
(Pro-Vice-Chancellor for Research)

16:15 - 17:45

Plenary Session (Junior Common Room)
16:15 - 17:00:

Professor Andy Grieve
(President of the Royal Statistical Society)

17:00 - 17:45:

Professor Nick Bingham
(University of Sheffield)

17:45 - 18:45

Dinner (Dining Room)

19:00

Bar opens

19:00 - 20:00

Poster Session (Conservatory)

20:30 -23:00

Pub Quiz (Bar)
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Tuesday 20th April

07:30 - 08:45

Breakfast (Dining Room)

09:00 - 12:35
09:00 - 10:35:
10:35 - 11:00:
11:00 - 12:35:

12:35 - 13:30

Session 1 (Courtyard Rooms and JCR)
Break for Refreshments
Session 2 (Courtyard Rooms and JCR)

Lunch (Dining Room)

14:00 - 17:45
14:00 - 15:35:
15:35 - 17:30:

Session 3 (Courtyard Rooms and JCR)
Free Time
Football Match (Goodwin Sports Center)

17:45 - 18:45

Dinner (Dining Room)

19:30 - 23:00

2nd Evening’s Entertainment
University of Sheffield Union
Movie Screening
Championship League First Semi-finals
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Wednesday 21st April

07:30 - 08:45

Breakfast (Dining Room)

09:00 - 12:35
09:00 - 10:35:
10:35 - 11:00:
11:00 - 12:35:

12:35 - 13:30

Session 4 (Courtyard Rooms and JCR)
Break for Refreshments
Session 5 (Courtyard Rooms and JCR)

Lunch (Dining Room)

13:45 - 17:30
13:45 - 15:50:
16:00 - 17:30:

Session 6 (Courtyard Rooms)
Sponsors’ Wine Reception (JCR)

18:45 - 19:00

Coaches Depart for Conference Dinner

19:30 - 23:00

Conference Dinner: Cutlers Hall

23:00

Coaches Depart for Tapton Hall
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Thursday 22nd April

07:30 - 08:45

Breakfast (Dining Room)

09:00

Delegates Depart
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Entertainment at RSC

During your stay in Sheffield we will do our best to keep you entertained and amused. We will also try
to make sure that you see a little of the city, and not spend every hour ‘in the classroom’.
As well as the scheduled entertainment you should feel free to get away for a couple of hours and explore
the city. Feel free to ask the organisers for suggestions.

7.1

Monday 19th April 2004

As is the tradition, on the first night of the conference we will meet in the hall bar for a few drinks, a pub
quiz and some games. Prizes will be on offer. This is a great opportunity to meet your fellow delegates
and have a quiet evening before the rigours of the presentations.

7.2

Tuesday 20th April 2004

On the afternoon of the second day those who wish to can participate in a number of sports at the
nearby Goodwin sports centre. Why not swim, play badminton, squash or tennis. We also intend to hold
a mini-football tournament on Tuesday afternoon. We hope it’ll be a repeat of the success of last year’s
conference football, so we hope you have remembered to bring your kit - both men and women! Weather
permitting, a more sedate alternative to the sport is planned. We also intend to make a trip to the city’s
botanical gardens or galleries for a less physical afternoon.
On the second night we will make the short journey to the University of Sheffield Union of Students for
a choice of activities. Alternatively, you could take the tram to the Centertainment complex in the Don
valley, choose to bowl or visit the cinema for mainstream thrills. You may want to taste a little culture
- Sheffield’s independent cinema, the Showroom, is in the city centre.

7.3

Wednesday 21st April 2004

On the final evening the conference dinner will be held in the historic Cutlers’ Hall in the centre of
Sheffield. The Cutlers’ Hall is one of Sheffield’s most important buildings and will be a palatial surround
to celebrate the closing of the conference.
It is within the large banqueting hall we will dine and enjoy a few drinks before the return to Tapton
Hall, with the hardy moving to the city’s nightspots to end the conference with a bang.
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Instructions

8.1

For chairs

Thank you for volunteering to be a chair. Here are the things you need to note:
• Packs will be left in the lecture rooms. They will contain all the information you will need. If
there’s anything you need which isn’t in there, please let us know.
• Make sure you introduce yourself and the speakers at the start of the session.
• There will be a slide for the session you are chairing in the room. Please use it.
• Timing is very important. Please try to make sure the session starts on time and the speakers know
how much time they have left using the warning cards.
• Thank the speaker and encourage questions, then applause.
• Do not start the next talk too early, so that people can change sessions if they wish.
• When all the talks are finished, please display the slide for the next session.

8.2

For those displaying posters

The following information is for those displaying posters:
• The poster session will be in the conservatory.
• The allocated size is approximately 1m × 1m.
• Some fixings will be available but you are advised to bring your own
• The poster session is from 7pm after dinner on the Monday. This is slightly earlier than previous
conferences, so please arrive ready to display your poster.
• Please remember to stand by your poster during the poster session.
• It should be possible to put the posters up after the plenary session, from around 6:30.
• See the conference notice board in the foyer for any changes.
• We will try to leave the posters on display for the duration of the conference, though you are free
to remove your poster at any time after the poster session.
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Talks in chronological order

Monday 19th April
Plenary Session.
Start Time: 16:15
Room Speaker
JCR
Andy Grieve

Start Time: 17:00
Room Speaker
JCR
Nick Bingham

Title
Can Consultancy provide the Bridge between Research and the
Applied Statistician?

Page
23

Title
Risk

Page
25

15

Tuesday 20th April
Session 1.
Start Time: 9:00
Room Speaker
CR1
Andrew Parnell
CR2
Mark Simmonds
CR4
Andrew Wade
JCR
Kevin McNally

Title
A statistical approach to estimating sea-level change
Survival Data Meta-Analysis using the EM Algorithm
Random Minimal Directed Spanning Trees
Inference for Complex Financial Models Using Gaussian Processes

Page
26
29
32
34

Start Time: 9:25
Room Speaker
CR1
Keith Harris
CR2
Mohsen Hosseini
CR4
Chris Howitt
JCR
Katya Kaval

Title
Statistical Modelling and Inference for Radio-Tracking
Constructing Reference Charts for Haemoglobin Levels in Children
Families of Sticky Particles
An Application of Hidden Markov Models to Financial Data

Page
26
30
32
34

Title
Calibrating Processed Based Environmental Models
Joint survival and longitudinal model for patients after successful
angioplasty
Stability of a two Queue system with several service regimes
Robust hedging of Lookback options

Page
27
30

Title
Regional Estimation of Trends in Extreme Rainfall
Meta-analysis of odds ratio
The Fully Subjective Approach
The Black-Scholes model

Page
28
31
33
35

Start Time: 9:50
Room Speaker
CR1
Paul Smith
CR2
Dora Kocmanova
CR4
JCR

Müller
Martin Forde

Start Time: 10:15
Room Speaker
CR1
Jonathan Atyeo
CR2
Claudia Lozada
CR4
Artour Akbarov
JCR
Blaise Jeutang
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33
35

Session 2.
Start Time: 11:00
Room Speaker
CR1
Ayona Chatterjee
CR2
Milica Blagojevic
CR4
Ailton Andrade
JCR

Xin Shi

Start Time: 11:25
Room Speaker
CR1
Roger Gill
CR2
Katherine Boyd
CR4
Amanda Bradley
JCR
Marco Giannitrapani
Start Time: 11:50
Room Speaker
CR1
Ajay Jasra
CR2
CR4
JCR

Yolanda Barbachano
Stephen Connor
Kate Lee

Start Time: 12:15
Room Speaker
CR1
Emily Webb
CR2
Robert Cuffe
CR4
JCR

Carlos Gabriel Pacheco
Sara Geneletti

Title
Modelling Dietary Intake data
PH and Non-PH Frailty Models for Multivariate Survival Data
Bayesian robustness modelling of scale and location parameters using
heavy
Statistics in Sport

Page
36
38
41

Title
A Bayesian assessment of rounding-based disclosure control
Missing Data in Survival Analysis
Bayesian Modelling and Predictive Performance
Non-Parametric Analysis of Atmospheric pollutants

Page
37
38
41
43

Title
MCMC and the Label Switching Problem in Bayesian Mixture
Modelling
Predictability of Minimisation in Clinical Trials
Decoding Codes and Uncoupling Couplings
Robust parametric modelling of random effects

Page
37

Title
Bayesian Model Choice for Multivariate Ordinal and Binary Data
How can you describe the effect of blood pressure upon stroke risk
when you don’t know what a patient’s real blood pressure is?
Pricing claims with Levy Processes
Direct and Indirect Effects

Page
37
40

17

43

39
42
44

42
45

Session 3.
Start Time: 14:00
Room Speaker
CR1
Rob Stapleton

Title
On ranking criteria for fractional factorial split-plot designs arranged
in rows and columns
An introduction to the spatio-temporal schemes
Lifting with Wavelets in Predicting Protein Hydrophobicity
Investigation of Dynamic Effects in Survival Data

Page
46

Start Time: 14:25
Room Speaker
CR1
Lin Sun
CR2
Alex Cook
CR4
Daniel Farewell
JCR
Klaudia Walter

Title
Simple Principal Components
Modelling disease spread in crop mixtures using McMC
A simple joint model for longitudinal and survival data
Base Composition of Some Remarkably Conserved DNA Sequences

Page
46
49
50
52

Start Time: 14:50
Room Speaker
CR1
Stephen Bennett
CR2
Simon Woodhead
CR4
Patrick Musonda
JCR
Jionglong Su

Title
The Multidimensional Scaling approach to paired comparison data
Bayesian framework for uncertainty handling in flood extent models
Investigation of the Self-Controlled Case Series Method
An Analysis of Quantitative Fingerprint Individuality Models

Page
47
49
51
53

Start Time: 15:15
Room Speaker
CR1
Liz Smith
CR2
Mousa Golalizad
CR4
Haiza Ahmad
JCR
James Pike

Title
Spatial Modelling of Extremes using Max-stable Processes
Stochastic processes on the sphere and triangle shape space
Analysis of proteomic data
A Model for Post-Outbreak Vaccination

Page
47
49
51
53

CR2
CR4
JCR

Chrysoula Dimitriou
Marina Popa
Denise Brown
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48
50
52

Wednesday 21st April
Session 4.
Start Time: 9:00
Room Speaker
CR1
Helen Parker
CR2
Pete Philipson

Title
Optimal Design in Non-Linear and Frontier Modelling
Threshold Determination Designs For Limiting Dilution Assay
Experiments
Elicitation of multidimensional prior distribution
Prediction from censored data

Page
54
56

Title
Design of Experiments with Multivariate Response
Statistical issues in the genetic analysis of quantitative traits related
to infectious disease
A Bayesian EWMA Control Scheme
An Adaptive Lifting Scheme

Page
54
57

Start Time: 9:50
Room Speaker
CR1
Hugo Maruri
CR2
Elsa Valdes Marquez
CR4
Marta Baba
JCR
Kim Evans

Title
Algebraic identifiability for fractional polynomial models
Dynamic Allocation Methods in Clinical Trials
Saturated Designs
Statistical Shape Analysis of Primate Vertebrae

Page
55
57
60
62

Start Time: 10:15
Room Speaker
CR1
Victorino Morales Ramos
CR2
Fizz Williamson
CR4
Huw James
JCR
Luca Greco

Title
Fractional factorial designs
Propensity scores
Reinforcement Learning
Inference based on Estimating Functions and Robustness

Page
55
58
60
63

CR4
JCR

Fernando Moala
Matt Langdon

Start Time: 9:25
Room Speaker
CR1
Marta Emmett
CR2
Eleanor Wheeler
CR4
JCR

Olivia Grigg
Matt Nunes
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59
62

60
62

Session 5.
Start Time: 11:00
Room Speaker
CR1
Emma O’Connor
CR2
Phil Giles
CR4

Majid Sarmad

JCR

Yorghos Tripodis

Start Time: 11:25
Room Speaker
CR1
Ines Sousa
CR2
Jutaporn Jindasawat
CR4
Teresa Barata
JCR
Adrien Jamain
Start Time: 11:50
Room Speaker
CR1
Raquel Granell-Bellmunt
CR2
Stefano Cabras
CR4
JCR

Paul Wilson
Cheng Zhang

Start Time: 12:15
Room Speaker
CR1
Helen Urwin
CR2
CR4
JCR

Ruwanthi Kolamunnage
Annarita Roscino
Susanne Gschloessl

Title
Statistical Testing of Medical Images
Bayesian
inference
for
SIR
epidemic
models
with
time-inhomogeneous removal rates
Comparison of Modified Z-Score and Seheult-Tukey Methods to find
Outlier in Univariate Data
Periodic Processes in Structural Time Series

Page
64
66

Title
Smoothing methods for longitudinal data after surgical intervention
Testing the Order of a Markov Chain Model
Photo-identification of Bottlenosed dolphins using MCMC
Mining Comparative Studies of Classification Methods

Page
64
66
69
73

Title
Osteoarthritis of the knee. Looking for a pattern.
Control of the False Discovery Rate with frequentist p-values. An
application to Microarray data analysis.
Some Models for Data with Extra Zeros
Adverse Event Data-Mining

Page
65
67

Title
Predicting Non-Melanoma Skin Cancer in Renal Transplant
Recipients
Analysing Shape Variations of Symmetric Shapes
A Polychoric Correlation Coefficient For Asimmetric Populations
Modeling spatial claim frequencies using a conditional autoregressive
prior

Page
65

20

69
72

70
73

68
71
73

Session 6.
Start Time: 13:45
Room Speaker
CR1
Matt Killeya

Title
Calibrating the Plankton Cycle:
Exploiting Compartmental
Structure Through Derivatives in Bayesian Emulation of Computer
Simulators
Analyzing Microarray Data with the Generative Topographic
Mapping Approach
Reliability Demonstration for Failure-Free Periods

Page
74

Start Time: 14:15
Room Speaker
CR1
Dave Hastie
CR2
Oleg Volkov
CR4
Bidin Yatim

Title
Towards automatic reversible jump MCMC
Pharmacokinetic Models
Some Investigation into Analysis of Distance

Page
75
78
80

Start Time: 14:45
Room Speaker
CR1
Amanda Turner
CR2
Farinaz Monadjemi
CR4
AstraZeneca

Title
Convergence of Markov Processes Near Saddle Point Singularities
Designing Experiments for Estimating Nonlinear Models
Do you want to take on a significant and exciting challenge?

Page
75
78
81

Title
An Asymptotic Expansion for the Multivariate Mills’ Ratio
A Novel Bivariate Design For A Combined Phase I/II Clinical Trial
In Oncology
Methodology at the Office for National Statistics

Page
76
79

CR2

Isabelle Grimmenstein

CR4

Maha Rahrouh

Start Time: 15:20
Room Speaker
CR1
Tom Stone
CR2
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Abstracts in chronological order

Monday 19th April
Plenary Session
Junior Common Room, Chair: Peter Gregory
Start time: 16:15

Can Consultancy provide the Bridge between Research and the Applied
Statistician?
Professor Andy Grieve
President of the Royal Statistical Society
There are a number of roles for consultants within an industrial organisation. They can play the part of
“statistical guru” to statisticians involved in projects. They can influence the organisation to consider
applications of statistics to new areas, or applying new statistical ideas to existing areas. They may
provide the interface between the organisation and outside academic groups. They may have a role in
influencing the more general outside environment, including government, as to the appropriate use of
statistics. In all of these roles the consultant can provide the bridge between practice and research. In
this talk I will illustrate some of these ideas by example.
Start time: 17:00

Risk
Professor Nick H. Bingham
University of Sheffield, UK
The essence of modernity is science — without science, we’re back in the Middle Ages, burning witches.
The essence of science is mathematics — indeed, a working definition of mathematics to non-mathematical
scientists is that it is the common core of all science. The essence of mathematics is proof — hence the
importance of proof, and of theory, in all we do (roughly, theory is knowing what to do, practice is doing
it).
Within the mathematical sciences, we probabilists/statisticians occupy a uniquely privileged position.
We live in a random world: Mother Nature operates on the working rule of ‘Randomness rules OK’. This
is fine by us — randomness is what we do. By contrast, our friends and colleagues in other branches
of the mathematical sciences have to content themselves with the mathematics of determinism rather
than of randomness — a pale shadow of reality, to us who accept and welcome the decisive role of
randomness/chance/unpredictability in all we do.
I have chosen Risk, rather than randomness, as the title of this talk — in which I will exercise an invited
speaker’s privilege to be as discursive and anecdotal as I like — because it links so directly with the
concerns of humanity at large, beyond the realm of science. I am also acting in the spirit of the initiative
by the Royal Statistical Society some years ago, in which issues of risk of concern to the general public
were addressed by the RSS.
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Before getting down to brass tacks, I remind us all — because they are so vivid — of two areas in which
experience forces us all to think about risk. The first (part of the thinking of all WWII babies such as
myself, or of those whose families lost loved ones in war, or who come from an army/navy/air force family,
let alone all three as in my case) concerns wartime casualties. The risk of violent death or mutilation is
inescapable from going into action, and for those at risk (or their loved ones), this predominates. But,
with the sole exception of complete disasters such as befell the Sheffield Pals on the first day of the Battle
of the Somme, an individual combatant’s chances of surviving an individual action have always been
good — heavily odds on. The second concerns the death of kin through illness. Three hundred years ago,
this exercised few minds. Mortality rates were so high that the wonder was that those who reached old
age had been spared. Nowadays, thanks to the NHS and modern medical science, those whom the Grim
Reaper winnows out before their expected lifespan have been unlucky. To the survivors (and I am the
only one of three survivors in my siblingship) the insistent questions are: why, and how, are some struck
down while others — most — are spared?
Statistically, questions of risk are complicated by the phenomenon of risk compensation. Those old
enough will remember a safety campaign of perhaps twenty years ago. The poster depicted a young man
on a motor-bike, with a young woman pillion passenger with her arms around him, both stark naked
(something there for everyone, regardless of gender or orientation!). The caption read (words to the effect
that): If all motor-cyclists were equipped like this, casualties would be fewer. The word ‘counter-intuitive’
passes across the mind. After some thought, the penny drops. If one’s flesh is so nakedly exposed to
the danger of any accident, every fibre of one’s being strains to prevent any accident - by scrupulous
caution and extra care, by defensive driving/riding, by restraint on speeds, etc. Similar conclusions
are forced on one if one analyzes the road-accident statistics following the introduction of seat-belts.
Casualties fell dramatically — until drivers realized they were safer, and some of them responded to
feeling safer by driving closer to the limits of their road-space. Similarly with the adoption by motor
manufacturers more generally of the ‘crumple-boxes’ that were originally a distinctive safety feature of
pioneering manufacturers such as Volvo. Again, in lifestyle choices generally: smoking has passed from
being almost de rigeur among the young of my and my parents’ generation — where it was regarded as
a rite of passage of adulthood (I ducked out gracefully because I am a runner) — to being a minority
indulgence, associated with the less intelligent and less educated end of the spectrum and subject to
increasing legal restrictions in public. By way of compensation, binge drinking among the young — most
worryingly, among young females — has mushroomed to epidemic and worrying proportions.
Almost every aspect of our lives exposes us to a range of risks, of which we may be fully, partially or
not at all aware, and against which we may — for ourselves, or even more our families — endeavour to
guard. Samples include:
• Food. Consumer pressure has led to legal requirements to display information on a whole range
of additives (actual or suspected carcinogens). This is not to mention beef/CJD-BSE, growth
hormones in meat, GM crops, etc.
• Air. The explosion in childhood asthma has been blamed on particulates in the atmosphere,
particularly from emissions from diesel-powered HGVs.
• Transport. Few travellers by train have felt safe since the spate of fatal accidents following the
botched rail privatization. Few users of the London Underground have felt safe since the Kings
Cross fire. Whenever a jumbo jet goes down, air travellers shiver, and avoid the air for a while;
similarly for ferries (remember the Herald of Free Enterprise?), the Chunnel (remember the fire?),
etc. The carnage on the roads increases, as the number of vehicles using the limited road-space on
this crowded island grows. Yet one has to get about.
• Electro-magnetic radiation. Without electricity, we are back in the nineteenth century. Yet, fears
are widespread about the risk of cerebral cancer from use of mobile phones, or of cancer risks from
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power lines, or transmission stations (such as the one fifty yards up our road ). This is not to mention
the suspected cancer clusters round nuclear installations such as Sellafield (nee Windscale)...
Turning from our physical environment to our human, commercial and professional environment:
• Institutions. Insecurity came with the job a generation ago - for blue-collar workers. The idea
that bank managers, say, should fear for their jobs would have been regarded as laughable (like
the suggestion that Sheffield should stop making steel, or the UK volume cars). That was pre-Mrs
T. (watch The Full Monty again, particularly the bit at the beginning). In the name of progress,
efficiency, putting the Great back into Great Britain etc., an epidemic of out-sourcing, down-sizing
and re-organizing of every kind swept through every aspect of our national life. No one now feels
secure about anything. Is one’s Mathematics Department going to survive (if Russell Group, yes;
if 1992 university, a.s. no). Is one’s pension company going to go broke? Or one’s bank? Is one’s
local school going to go up or down in the league tables in the time remaining before one’s kids
leave school ? And if down, will one be able to afford to move house to a catchment area blessed
with a better school? (Depends on one’s job security - see above.)
Moral: Risk is all around us. Risk Rules OK. How do we cope/balance/quantify?
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Tuesday 20th April
Session 1a
Courtyard Room 1, Chair: Andrew Parnell
Start time: 9:00

The statistical estimation of former sea level
Andrew Parnell
University of Sheffield, UK
Keywords: Environmental statistics, Gaussian Processes
Past levels of the sea and the changing extent of past wetlands are of much current environmental and
archaeological interest, both in relation to climate change and also for the light they throw on the spatial
and temporal relationships between past humans and their environment. These questions have been at
the forefront of two substantial research projects in the Humber Wetlands aimed at understanding the
past environment and archaeology of the area. However, existing research in the area has failed to produce
robust results fully consistent with archaeological evidence. Current reconstructions, for example, suggest
that some archaeological sites were under water at times when they are known to have been occupied.
The aim of the project is to quantify uncertainty in palaeoenvironmental reconstruction and palaeotidal
modelling, and to build methodology to integrate model results with relevant archaeological evidence.
This talk will concentrate on the statistical tools that can be used to refine and improve the sea-level
model estimates.
Start time: 9:25

Statistical Modelling and Inference for Radio-Tracking
Keith J. Harris
University of Sheffield, UK
Keywords: Radio-tracking, Animal movement, Bivariate Ornstein-Uhlenbeck process
Radio-tracking is a well-established tool in ecological research for collecting data about the movement
of animals. Hence, statistical models of animal movement are needed to help us interpret data collected
in this manner. There are many possible approaches to analysing such data when the observations are
sufficiently separated in time that they can be regarded as statistically independent. However, when
successive observations are dependent, which is usually the case with radio-tracking data, there is only
one standard approach. This method models animal movement using a bivariate Ornstein-Uhlenbeck
diffusion process. However, this model has been criticised for being an unrealistic description of animal
movement behaviour. In this talk possible extensions of this model, which deal with many of these
criticisms, will be discussed and illustrated.
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Start time: 9:50

Exploring Structural Uncertainty in Model Structure - A
Rainfall-Runoff Example
Paul J. Smith
Lancaster University, UK
Keywords: Bayes, Markov Chain Monte Carlo, Environmental Modelling
In recent years many advances have been made in evaluating the performance of environmental models.
Some of the work carried out in the field has attempted to explicitly represent the observational error on
both the input and output data. However, it is often hard to justify a form of distribution for these errors,
let alone limit the distribution parameters. This situation, if not treated carefully, can very rapidly lead
to a situation where the unknown parameters of the error structures are compensating for the structural
inadequacy of the environmental model. Discussion of the representation of these errors is the starting
point of this work. The ideas developed in this discussion are then applied to rainfall runoff data from
a research watershed. Using these error assumptions several structures for the environmental model are
tested for consistency with the data within a reversible jump Markov Chain Monte Carlo framework.
The model structures tested are a based upon Transfer Function (time series) models. This form allows
the model structure and parameters to be interpreted with respect to the physical catchments properties.

Start time: 10:15

Regional Estimation of Trends in Extreme Rainfall
Jonathan Atyeo
University of Newcastle upon Tyne, UK
Keywords: Extreme Value Theory, Spatial Dependence
There is widespread belief amongst scientists that overall rainfall levels are rising and that most of this
increase is due to an increase in extreme rainfall events. In order to investigate such a theory, regional
estimation methods are frequently employed to estimate possible trends in parameters of the rainfall
distribution, such as extreme quantiles, using data from many sites within a region. These methods allow
for a pooling of information between sites, allowing a possible trend across the region of sites to be more
detectable than for a single site analysis alone.
Regional estimation techniques require both the estimation of the marginal parameters of the distribution
of extreme rainfall for each site in the region, and to allow for the spatial dependence between sites. The
majority of regional estimation methods therefore require the dependence between sites to be modeled
explicitly. However, current methods for modeling between site dependence are complex and often
restricted to low dimensional problems.
A method for the estimation of possible trends in extreme rainfall across a region is proposed based
on an existing regional estimation technique. Maximum likelihood methods are used to estimate the
parameters of the extreme value distribution, constructing the likelihood function as if the sites were
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independent. The proposed method is then applied to obtain standard errors which allow for spatial
dependence. The techniques presented are illustrated for a region of rainfall sites across Eastern Scotland
for which a previous analysis concluded a large overall increase in rainfall extremes across the region.
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Session 1b
Courtyard Room 2, Chair: Ines Sousa
Start time: 9:00

Survival Data Meta-Analysis using the EM Algorithm
Mark Simmonds
MRC Biostatistics Unit, UK
Keywords: Meta-Analysis, Survival Data
Advances in medicine have meant that clinical trials now often focus on how long a treatment can extend
life, or reduce the duration of an illness, rather than only testing whether a new treatment is more likely
to cure a patient. This has led to more trials collecting survival data on their patients. As the number
of clinical trials increase the need to combine their results in a meta-analysis to gain a more precise
understanding of a treatment’s effectiveness has become more important.
Combining survival analysis with meta-analysis is not straightforward, and becomes particularly difficult
if we wish to use proportional hazards models, or include random effects or patient-level covariates. This
talk will show that by using individual patient data and treating the random effects as missing data we
can apply the techniques of the EM algorithm to create a method for random effects meta-analysis of
survival data that is both reliable and fast to implement.
Start time: 9:25

Constructing reference charts for haemoglobin levels in children
S M Hosseini, J H McColl and A Sherriff
University of Glasgow, UK, University of Glasgow, UK and University of Bristol, UK
Aims: to introduce a longitudinal reference chart for haemoglobin levels in childhood, from age 8 months
to 7 years.
Methods: This study describes an extension of the reference curves approach of Cole and Green (Cole &
Green 1992) to generate conditional reference curves (Cole 1994) for haemoglobin levels between 8 month
and 7 years. The data used in this study were obtained from the Children in Focus sample of the Avon
Longitudinal Study of Pregnancy and Childhood (ALSPAC). In this study, we construct cross-sectional
and longitudinal reference charts for haemoglobin levels in children using LMS methods.
Results: conditional L, M and S curves were obtained, conditioning on haemoglobin data from the same
child one time point earlier and setting the e.d.f. To 3, 5 and 3 respectively. This analysis was repeated,
conditioning at each time point on data obtained at all previous time points. Fitted centiles for the
haemoglobin distribution were then obtained using Cole’s LMS method. The resulting reference charts
are reasonably well smoothed over the whole age range. All conditional reference curves are much closer
to the conditional median than cross-sectional reference curves are to the cross-sectional median. The
conditional reference curves that are based on data from just one time point earlier perform particularly
well.
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Conclusion: The conditional reference curve has a useful role in the assessment of individual
haemoglobin levels and is generally more helpful to the clinician than the unconditional reference curve.
There are many other areas where conditional centile curves may prove useful. Monitoring of ferritin
levels and blood pressure during pregnancy are some examples. We suggest that the reference curves
we have produced may be used to diagnose abnormal haemoglobin concentration in children in diseased
states.
References
Cole, T. J. & Green, J. P. (1992), Smoothing Reference Centile Curves: The LMS Method and Penalized
Likelihood, Statistics in Medicine, 11, 1305-1319.
Cole, T. J. (1994), Growth Chart For Both Cross-Sectional and Longitudinal Data, Statistics in Medicine,
13, 2477-2492.
Start time: 9:50

Joint survival and longitudinal model for patients after successful
angioplasty
Dora Kocmanov
Lancaster University, UK and Katholieke Universiteit Leuven, Belgium
Keywords: Joint models, Bayesian methods, Cardiac data
It is often the case in clinical studies that time to an event of interest (the primary endpoint) is associated
with longitudinal measurements taken during the follow-up. As treating the longitudinal and survival
part of the data separately can cause serious bias, joint models are employed to take into account the
possible association. However, the resulting likelihood is usually complicated and it is not easy to derive
the estimates and corresponding inference under the maximum likelihood method. Bayesian methods offer
an interesting simplification in getting estimates of model parameters directly from posterior distributions
and are more flexible with respect to assumed distributions and missingness patterns.
In our contribution we present data from a cardiac clinical trial. We describe the survival and longitudinal
measurements and introduce a non-compliance problem. Finally, we construct a Bayesian model
incorporating all important features.
Start time: 10:15

Bias in Meta-analysis of odds ratio
Claudia Lozada
University of Warwick, UK
Keywords: Meta-analysis, log odds ratio, bias, confidence interval, publication bias
In meta-analysis of odds ratio, it is assumed that the estimated log odds ratio η̂ and its estimated standard
deviation σ̂ are independent, i.e. it is assumed that η̂−η
σ̂ ∼ N (0, 1).
The aim of this talk is to show that the log odds ratio and its standard error are correlated since they
are based on the same data. There is a bias consequence of this correlation which can be estimated
asymptotically by computing E( η̂−η
σ̂ ).
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The bias was computed for the Fixed Effects Model and for the Random Effects Model. In order to assess
the effect of the bias term, simulations were carried out. Coverage probability is estimated by simulating
k meta-analyses and for each computing the confidence interval. Confidence intervals are computed under
the classical approach of η̂−η
σ̂ ∼ N (0, 1) and including the bias term. We are interested in calculating the
proportion of times that the true effect size η falls outside each of the limits of these confidence intervals.
Some results are compared and presented in this talk.
If the bias is not considered when computing confidence intervals for the true pooled log odds ratio,
conclusions in meta-analysis of odds ratio can be misleading. As the number of studies increases, so does
bias.
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Session 1c
Courtyard Room 4, Chair: Peter Gregory
Start time: 9:00

Minimal Directed Spanning Trees And Dickman-Type Distributions
Mathew D. Penrose and Andrew R. Wade
University of Bath, UK and University of Durham, UK
Keywords: Spanning tree, Extreme values, Weak convergence, Dickman distribution.
In Bhatt and Roy’s minimal directed spanning tree construction for n random points in the unit square
[A.G.Bhatt and R.Roy (2003), On a random directed spanning tree (preprint, to appear in Adv. Appl.
Probab.)], all edges must be in a southwesterly direction and there must be a directed path from each
vertex to the root placed at the origin. We identify the limiting distributions (for large n) for the
total length of rooted edges, and also for the maximal length of all edges in the tree. These limit
distributions have been seen previously in analysis of the Poisson-Dirichlet distribution and elsewhere;
they are expressed in terms of Dickman’s function, and their properties are discussed.
Start time: 9:25

Families of Sticky Particles
Christopher J. Howitt
University of Warwick, UK
Keywords: Brownian motion, coalescence, fragmentation, random walk
Consider a process, as described by Le Jan/Lemaire in [1],where at each time n ≥ 1 we have a distribution
of mass {M (n, x); x ∈ Z} on the integer lattice. The mass fragments and coalesces according to the
equation.
M (n + 1, k) = X(n, k − 1)M (n, k − 1) + (1 − X(n, k + 1))M (n, k + 1)

(1)

X(n, k), n ∈ N, k ∈ Z are independent random variables, with the property that X(n, k) ∈ [0, 1]. We then
consider the progression of an infinitesimal particle in this mass, and we also consider what happens as
we take the scaling limit. Furthermore we will consider generalizations of this structure and other sticky
particle systems.
References
[1] Y. Le Jan, S. Lemaire. Products of Beta matrices and sticky flows (preprint)
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Start time: 9:50

Stability of a two queue system with several service regimes
Lisa J. Müller
University of Durham, UK
Keywords: Several service regimes, Embedded random walk, Stability, Lyapunov functions
We consider a system with two queues Q1 and Q2 with Poisson arrivals at rate λ1 and λ2 and two servers
S1 and S2 . The two servers are allowed to switch between the two queues. They have exponential serving
rates µ11 (S1 at Q1 ), µ12 (S1 at Q2 ), µ22 (S2 at Q2 ) and µ21 (S2 at Q1 ). We look at the embedded process,
2
i.e. only when transitions happen, which is the discrete time equivalent in Z+
to the continuous time
2
process. The servers can switch at any state (αx , αy ) ∈ Z+ with αx , αy > 0. The rule for the boundaries
(αx , 0) with αx > 0 and (0, αy ) with αy > 0 is the following: If one of the queues is empty both servers
automatically serve together at the non empty queue. This means we have four pure strategies: M1 both
servers at Q1 , M2 both at Q2 , M3 and M4 one at each queue. Additionally we allow the serving rate
when both servers are at one queue to be µ1 (at Q1 ) and µ2 (at Q2 ) so not necessarily the sum of the
rates of the two servers.
We identify three general cases that describe all the different scenarios that can occur in the system
and show how to construct a linear Lyapunov function from which we can get necessary and sufficient
conditions for positive recurrence or transience.
Start time: 10:15

The Fully Subjective Approach
Philip P. Scarf and Artour A. Akbarov
University of Salford, UK
Keywords: Subjective Probability, Decision Making, Probability Assessment
Recently there has been an increasing interest in an approach that had variety of names, one of which is
the fully subjective approach. This approach mainly aims to tackle problems where data is not reliable or
not available at all. Thus its analyses primarily rely on subjective data obtained from experts. The whole
of the approach rests on several fundamental bases. The main fundament of the approach is the subjective
interpretation of probability proposed by De Finetti and Savage. By adopting this interpretation we try
to avoid manipulation of the concept to make it fit to a specific situation as it is often found in statistical
literature. The rest of the bases and all other ideas of the approach are based on this basic fundament.
The need to use subjective probabilities requires probability elicitation procedures. To make sure that
an expert can reasonably assess his beliefs he must be clear about the quantity of interest, therefore the
fully subjective approach concentrates only on observable quantities; the quantities whose values will be
known in future. We aim to develop this approach into a more general methodology for tackling real life
problems. We believe that in real life people base their decisions on subjective probability assessments.
Therefore we see this approach as being more descriptive than normative. In fact, we think that for a
probability approach to be normative it must, to some extent, compromise between the objective and
subjective interpretations of probability.
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Session 1d
Junior Common Room, Chair: Burcak Basbug
Start time: 9:00

Inference for Financial Models Using Gaussian Processes
Kevin McNally
University of Sheffield, UK
Keywords: Non Parametric Regression, Gaussian Processes, Uncertainty Measures
In many areas of science and technology, mathematical models are built to simulate complex real world
phenomena. Such models are typically implemented in large computer programs which are complex to the
degree that it is not transparent how changes in the inputs influence the output(s) and a single evaluation
of the computer model is a computationally expensive process. Given the computational expense of a
single observation of the computer model (in many models hours for a single run), a significant body of
work has developed for emulating (or approximating) the computer model.
The talk will discuss a Bayesian non-parametric regression approach for function approximation, first
developed by O’Hagan back in the 70’s and extended upon in recent years. The approach can perform
well in high-dimensional problems, however it relies on some underlying assumptions. The talk will focus
on these assumptions and develop a methodology for exploiting model structure, ending with a discussion
of the special nature of complex financial models.
Start time: 9:25

An Application of Hidden Markov Models to Financial Data
Katsiaryna M. Kaval
University of Glasgow, UK
Keywords: HMM, EM-algorithm, Bayesian approach
There are many models for financial data which are based on both observed and non-observed market
factors. Non-observable information is modelled by a finite state Markov chain Xt , characterized by
an N × N transition probability matrix Π and a uniform initial state distribution. We consider one
possible multivariate model in which the rates of return are observed with Gaussian noise. The model
parameters to be estimated consist of two matrices, which are multipliers for the observed variables and
the non-observed Markov chain, the transition probability matrix of the chain and covariance matrix of
the noise. Two different approaches for this are discussed: a maximum likelihood approach based on
EM algorithm and a Bayesian approach. The hidden Markov chain itself can be estimated in the second
method. Examples based on simulated and real data illustrate the theory.
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Start time: 9:50

Robust hedging of Lookback options
Martin Forde
University of Bristol

Start time: 10:15

The Black-Scholes model
Blaise Jeutang
University of Newcastle upon Tyne
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Session 2a
Courtyard Room 1, Chair: John Paul Gosling
Start time: 11:00

Modelling Nutrient Intake from Dietary Data
Ayona Chatterjee
Biomathematics and Statistics Scotland, UK and University of Edinburgh, UK
Keywords: Dietary Data, Retinol, Bayesian Mixtures, Generalised Pareto Distribution
Low consumption of nutrients such as Vitamin A, Vitamin C, calcium and minerals can cause deficiencies
in our bodies. However very high intake levels can also lead to negative health effects.
This study looks at Retinol (Vitamin A) intake for individuals aged 16 to 64. Retinol helps form
and maintain healthy teeth, skeletal and soft tissue and skin. But excessive Retinol intake leads to
Hypervitaminosis both in the acute and the chronic case. It is hence important to model Retinol intake
to estimate the proportion of people who have Retinol deficiency and also the proportion of people who
are at risk from high Retinol consumption.
A dietary survey conducted by the Department of Health and Social Security in 1986–1987 provides us
with information for almost 2000 individuals whose daily Retinol intakes over 7 consecutive days are
available. We want to estimate the distribution of Retinol intake for an individual and study the effects
of age and sex on Retinol consumption.
Most nutrient intake data are highly skewed with a long tail and this is true of the Retinol data set. We
have used Bayesian mixture modelling to model the Retinol intakes and taken into account the heavy
tail. Our hierarchical Bayesian models assume independence or Markov dependence between consecutive
consumption days and incorporate effects of age and sex. We have compared this approach with models
for exceedance over thresholds like the Generalised Pareto Distribution.
Start time: 11:25

A Bayesian assessment of rounding-based disclosure control
Roger C. Gill
University of Southampton, UK
Keywords: Bayesian, MCMC
Statistical agencies are meeting an increase in demand for the release of data sets. These data sets can
take the form of a series of margins from some larger cross-classification. In order to control for disclosure
risk these margins can be perturbed before release using a stochastic mechanism.
One current method for assessing disclosure risk is based upon the upper and lower bounds for the true
cell counts given the released perturbed margins. However, if the perturbation mechanism is known then
the true model (likelihood specification) is also known. With prior information available, a Bayesian
approach seems natural. Inference concerning disclosure risk can then be based upon the calculation of
posterior probabilities for true cell counts.
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The awkward nature of these discrete finite parameter spaces creates difficulties when calculating these
probabilities. Since complete enumeration of these spaces is computationally infeasible, the exact
probabilities cannot be calculated. We have developed a Metropolis-Hastings algorithm to overcome
this. This algorithm will be presented, convergence properties discussed, and illustrated with examples.
Start time: 11:50

The Label Switching Problem in Bayesian Mixture Modelling
Ajay Jasra
Imperial College London, UK
Keywords: Markov Chain Monte Carlo, Mixture Modelling, Identifiability, Clustering
In the past ten years there has been a dramatic increase of interest in the Bayesian analysis of finite
mixture models. This is primarily because of the emergence of Markov chain Monte Carlo (MCMC)
methods. Whilst MCMC provides a convenient way to draw inference from complicated statistical
models, there are many, perhaps under appreciated, problems associated with the MCMC analysis of
mixtures. The problems are mainly caused by the nonidentifiability of the components, which leads to so
called label switching in the MCMC output. This will mean that ergodic averages of component specific
quantities will be the same and thus useless for inference. In this talk we present a short introduction
to the label switching problem. We consider two existing methods of dealing with the label switching
problem: identifiability constraints and relabelling algorithms. We demonstrate that these approaches
are not always appropriate, and that a probabilistic technique that we have developed can be considered
as a more general solution.
Start time: 12:15

Bayesian Model Choice for Multivariate Ordinal and Binary Data
Emily Webb
University of Southampton, UK
Keywords: Reversible jump, MCMC, Data augmentation, Contingency tables
A Bayesian data augmentation approach is used to model multivariate ordinal and binary data. The
approach follows that of Chib and Greenberg (1998) who model the ordinal data as a discrete version of
underlying continuous data, divided by cut points into the categories. We require a general approach for
both ordinal and binary data, however binary data requires a constraint to be placed on the parameter
space. This issue is overcome by using an alternative parameterisation of the model, namely the inverse
covariance matrix of the latent data is parameterised in terms of its Cholesky decomposition. The
conditional variance for binary data may then be fixed to ensure identifiability and using conditionally
conjugate priors, the resulting posterior is easily generated from. The issue of model choice is then
investigated. A Reversible Jump MCMC approach may be used to find posterior model probabilities
for competing decomposable graphical models. Due to the many ways of parameterising the Cholesky
decomposition, not all models are available in each parameterisation. Therefore, a further Reversible
Jump step is used to move between all possible parameterisations. Posterior model probabilities may
now be estimated for all models. The approach is illustrated with examples.
References
Chib, S. and Greenberg, E. (1998), Analysis of multivariate probit models, Biometrika, 85, 347-361
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Session 2b
Courtyard Room 2, Chair: Peter Gregory
Start time: 11:00

PH and Non-PH Frailty Models For Multivariate Survival Data
Milica M. Blagojevic
Keele University, UK
Keywords: Frailty, Non-PH, EM, Finite Mixtures, Correlated Survival Model
Not all survival data are PH and it is therefore useful to have alternative non-PH models. A flexible nonPH model is the Canonical Time-Dependent Logistic (CTDL) model, introduced by MacKenzie (1996).
In my previous work I generalized the CTDL and the standard Weibull to frailty models by means of
multiplicative random effect acting on the hazard function. The resulting models were obtained in their
closed forms and their performances were compared by analyzing univariate data from N. Ireland lung
cancer study.
Now these parametric frailty models are extended to the analysis of correlated survival data. Particular
interest lies in whether the univariate analytical results, obtained using the marginal likelihood approach,
extend to the multivariate case. Both shared and correlated frailty scenarios are considered. A substantial
amount of literature is available on correlated frailty (Yashin, 1999), especially on twin data. However,
all of this work relates to PH models and no attention has been paid to non-PH models. In order to
minimize the impact of the assumed form of the frailty distribution, the non-parametric (NP) frailty
components based on a finite mixture are fitted. EM algorithm is used for implementation and the NP
frailty components are estimated simultaneously with the mixing proportions.
Start time: 11:25

Missing Data in Survival Analysis
Katherine L. Boyd
University of Warwick, UK
Keywords: Survival analysis, Missing data, Medical statistics, Cerebral palsy
Many standard statistical techniques have been developed to analyze complete rectangular data sets,
including the whole area of survival analysis. However, in any study, it is possible that we will be faced
with a data set where some of the data points are not observed. There are several well recognised methods
for working with incomplete data. Here, we introduce the standard notation, first introduced by Rubin
(“Inference and missing data”, Biometrika, 63, 581-592, 1976), and these routine methods. They are
applied to a large data set looking at the survival of children diagnosed with cerebral palsy between the
years of 1966 and 1990 in the Mersey region of the UK. The assumptions behind these methods and their
advantages and limitations are also considered. Also, in the last twenty years, missing data methods
specific to survival analysis have been suggested. Some of these ideas are discussed and applied to the
same data set. Conclusions about the survival of children diagnosed with cerebral palsy are briefly given.
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Start time: 11:50

Predictability of Minimisation in Clinical Trials
Yolanda Barbachano
University of Sussex, UK
Keywords: Adaptive design, Biased coin, Prognostic factor, Markov chain
In a clinical trial, it is desirable to balance the treatment groups with respect to some prognostic factors
such as gender, age and medical history variables. One commonly used adaptive design to achieve balance
is minimisation (Taves, 1974, Clin. Pharm. Ther. 15, 443-453; Pocock and Simon, 1975, Biometrics 31,
103-115). A problem of minimisation is its predictability. Some authors have mentioned that since it is
a deterministic method, and even if a biased coin element is introduced, knowing the characteristics of
earlier patients tells you which allocation is more likely to occur next, so there is a potential for selection
bias (Scott et al., 2002, Control. Clin. Trials 23, 662-674).
Since it seems unlikely that a doctor will be deliberately following all patients characteristics and
treatment allocations in order to know the next treatment assignment, I have been investigating the
predictability of minimisation if nothing was known about the previous patients except the last treatment
allocation. By realising that the allocation method follows a Markov chain, this predictability can be
calculated. My calculations show that, if no biased coin is used, it is always above 60%, even for different
numbers of factors and levels.
A biased coin should therefore be used to reduce this predictability. My simulations suggest that a bias
of 0.7 would be a good choice, since it reduces the predictability significantly without reducing too much
the balance over the prognostic factors. In a trial with four prognostic factors, each at two equally likely
levels, the predictability was reduced to around 0.53 knowing just the previous allocation and around 0.57
knowing the last two. A bias of around 0.7 seems to be a good choice for other numbers of factors too,
since Efron (1971, Ann. Statist. 58, 403-417) suggested a biased coin of 2/3 in the case of one prognostic
factor.

Start time: 12:15

How Can You Describe The Relationship Between Blood Pressure And
Stroke Risk Accurately When You Don’t Know What A Patient’s Blood
Pressure Really Is?
Robert L. Cuffe, Mary L. Lunn, Peter M. Rothwell
University of Oxford, UK
Keywords: Measurement error, proportional hazards
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Background Usual blood pressure is the single most powerful controllable predictor of stroke risk.
Blood pressure is highly variable making it difficult to quantify usual blood pressure or its relationship with
the diseases it causes. Simple linear regression underestimates the relationship between a mismeasured
predictor and a response by a known amount. This result is invoked regularly in epidemiological research
even though it does not necessarily hold for more complicated modelling techniques or for multivariate
predictors.
Question Given stroke survival data and longitudinal measurements of blood pressure from a 1980’s
aspirin trial, what is the best way to estimate the relationship between a patient’s “true” blood pressure
history and their risk of stroke?
Methods The covariate and survival processes are modelled in two stages. Firstly, the covariate process
is modelled as a mixed effects growth curve. Secondly, the fitted values of the growth curve replace the
observed values of blood pressure in each risk set for proportional hazards analysis.
Results When usual blood pressure is the most informative covariate, simple adjustments yield
substantially increased hazard estimates. Other aspects of a blood pressure history, for example a patient’s
propensity to peak, also give information about stroke risk.
Discussion Despite theoretical imperfections, two-stage models are a flexible tool for the investigation
of joint survival and covariate processes. They can accommodate informative measurement error and
provide useful input for models that maximise the joint likelihood of both processes.
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Session 2c
Courtyard Room 4, Chair: Tom Stone
Start time: 11:00

Bayesian robustness modelling of scale and location parameters using
heavy-tailed distributions
J. Ailton A. Andrade and Anthony O’Hagan
University of Sheffield, UK
Keywords: Location and scale structures, conflicting information and heavy-tailed distributions
Following computational development, non-conjugate Bayesian models have been studied more intensively
in recent decades. In particular, the class of Heavy-tailed Models, which mostly involves non-conjugate
priors, became more popular in the Bayesian context to solve problems of conflicts between the sources
of information. Dawid (1973, Biometrika 60, 664-666) established conditions, on the prior and data
distributions, under which it is possible to achieve a kind of automatic resolution of conflict between
the prior and data distributions in models with only location parameter structure. In particular, when
the conflict is due to an outlier, Dawid’s conditions allow the rejection of outliers in favour of the prior
distribution.
In this work, we provide a theorem which establishes conditions on the data and the prior distributions
that can resolve problems of conflict between the sources of information in scale and location parameters
models.
Start time: 11:25

Bayesian Modelling and Predictive Performance
Amanda M. Bradley
University College London, UK
Keywords: Bayesian Inference, Predictive Inference, Prior selection, Decision theory, Minimaxity,
Hierarchical models
The general area of research is Bayesian Statistics, specifically Bayesian and Predictive Inference. The
topic of prior assignment is explored, focussing on the effect that different priors have on prediction. The
selection of a prior distribution is a critical step in Bayesian Analysis. Robustness analysis is often used to
assess the amount of posterior modification a change in the prior induces. Here, however, I am exploring
the choice of prior distribution by considering the predictive rather than the posterior distribution, using
a suitable predictive loss function. The main topics covered include decision theory, predictive inference,
contaminated (or mixture) priors and hierarchical models. Work has mainly been applied to normal
models, although a case study on Audit sampling involves both binomial and exponential data. More
recent work has studied predictive robustness analysis of alternative ‘matched’ prior distributions, by
investigating minimax solutions under the predictive loss function.
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Start time: 11:50

Decoding Codes and Uncoupling Couplings
Stephen B. Connor
University of Warwick, UK
Keywords: MCMC, Convergence, Coupling, Strong Stationary Time
In a lecture at Warwick University in 2001, Persi Diaconis described some work he had undertaken
for the Californian Prison Service. This entailed using MCMC techniques to decode substitution codes
(permutations of letters applied to text) used by prisoners to communicate. This talk describes my own
design and implementation of an MCMC algorithm to perform such a task, including discussion of a
surprisingly useful convergence diagnostic.
The convergence rate of the algorithm is then compared to theoretical bounds for the unconditioned
variant of the chain: These are derived from Fourier analysis, coupling and strong stationary time (SST)
techniques for analyzing the convergence rate of a random walk generated by random transpositions on
the symmetric group Sn .
References
[1] Connor, S. (2002). Simulation and Solving Substitution Codes, 3rd Year MMathStat Dissertation,
University of Warwick.
[2] Diaconis, P. (1988). Group Representations in Probability and Statistics, Volume 11 of IMS Lecture
Notes Series. Hayward California: Institute of Mathematical Statistics.
Start time: 12:15

Pricing claims with Levy Processes
Carlos Gabriel Pacheco
University of Newcastle upon Tyne, UK
Keywords: Levy processes, Generalized Hyperbolic Distribution, Utility Function, Entropy, Essher
Transform
One of the main questions in Mathematical Finance is how to price a contingent claim (simply a contract).
When we model the behavior of the prices based on a Brownian Motion stochastic process, it is well known
that there exits a unique ”fair” price that avoids arbitrage; unfortunately the market is not driven, in
general, by the Brownian Motion. So the question is, What is the ”fair” price of the claim using more
suitable models like Levy processes, as there is not a unique price that avoids arbitrage?
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Session 2d
Junior Common Room, Chair: Andrew Parnell
Start time: 11:00

Stochastic Modelling in Sport
Xin Shi
University of Salford, UK
Keywords: Multinomial Logistic Regression, Sport, Cricket
At Leeds in the 4th Ashes Test Match in 2001, Australia declared their second innings and set England
a final innings target of 315. England won. This is an indicative example of the cautiousness of decision
making in sport at the highest level that could benefit from mathematical statistics.
Across the spectrum of sports, statistics could be a powerful tool for analysis. In this talk, we will discuss
how statistics can contribute in cricket, and other sports. Many parties from managers to players to
betting companies are of interest to predict the outcomes of sporting matches. A match outcome model
is suggested for decision making during matches. The application is illustrated through the example of
test cricket, with the real sporting data appropriate for the setting of the multinomial logistic regression
model.
Start time: 11:25

Detecting Discontinuities
Marco Giannitrapani
University of Glasgow, UK
Keywords: Trend, Smoother, Discontinuities
One of the main purposes in analyzing time series in general is to identify the presence of a trend.
However the ability to model and detect trends, can be affected by a number of features, which need
further study. In particular one of the most relevant pieces of information that it is necessary to know
is the presence of any change point (discontinuity) of trend. The procedure was based on that presented
by Bowman and Pope and is a diagnostic for flagging discontinuities in one-dimensional non-parametric
regression. The situation considered in this procedure is one in which the data are noisy observations
of a function defined on an interval, and the form of the function is not specified, except that it may
have a finite (but unknown) number of discontinuities, and between discontinuities it is smooth. Each
smooth is “one-sided” in that it is defined in terms of data lying entirely to the right or entirely to the
left of the point at which we wish to test for a discontinuity. If we ignore the possibility of discontinuities,
we would expect the two smooths to have similar values, but if there is a discontinuity, then we might
hope to detect a difference between the two. This procedure has been used in analysing air pollution
data from the Co-operative Programme for Monitoring and Evaluation of the Long-Range Transmission
of Air Pollutants in Europe (EMEP). The data analysed were the deseasonalised weekly means of the
logarithm of the daily levels of SO2 , SO4 in air and SO4 in precipitation, at 130 European sites. Results
are shown. Acknowledgement to the source of my funding: the Glasgow University Chancellor fund.
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Start time: 11:50

Robust parametric modelling of random effects
Katherine Lee
MRC Biostatistics Unit, Cambridge, UK
Keywords: Random effects, Robust, Flexible
Traditionally, due to mathematical convenience, random effects used in hierarchical models are assumed
to follow a normal distribution. This assumption has been criticised for being too limited in practice in
that it is not robust to outliers and general departures from normality. Assuming that random effects
are normal can result in over-shrinkage of the effects and potentially inappropriate inferences. A number
of alternative, more flexible parametric distributions, have been suggested for modelling random effects.
These include the t-distribution, the gamma distribution, mixtures of normal distributions, as well as skew
extensions to the normal and t-distributions. The aim of this work is to compare some of these alternatives
in terms of the parameter estimates obtained and the predictive distribution of a new observation. Initially
data have been simulated with random effects from a heavy-tailed skewed distribution. This allows a
comparison of the distributional assumptions to be made for an extreme example. These different models
have then been applied to a meta-analysis of trials of fluoride toothpaste. In this situation the variability
of results between trials is of direct interest. Hence appropriately specifying the distribution of the random
effects is of utmost importance.
References
Fernandez C,.Steel MFJ. On bayesian modelling of fat tails and skewness. Journal of American Statistical
Association 1998;93:359-71
Marshall EC, Spiegelhalter DJ. Comparing institutional performance using Markov chain Monte Carlo
methods. In Everitt BS and Dunn G, ed. Statistical analysis of medical data: New developments , pp
229-49. Arnold, 1998.
Turner RM, Omar RZ, Thompson SG. Bayesian methods of analysis for cluster randomised trials with
binary outcome data. Statistics in Medicine 2001;20:453-72
Start time: 12:15

On assumptions for causal discovery from observational data
S. Geneletti
University College London, UK
Keywords: Causal discovery, Causality, Conditional independence
The last decade has seen the development of various methods and algorithms for ”causal discovery”.
The goal is to use observational data to infer causal relationships between variables, the nature of these
being initially unclear. Thus data on sales of various products might be analysed to determine whether
increased sales of one product affects the sales of another.
The input to a causal discovery algorithm is a set of conditional independence relationships between the
variables, either assumed or suggested by a statistical analysis of the data. The output is a set of Markov
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equivalent DAGs linking the observed variables. Arrows common to all these ouput DAGs are regarded
as expressing inherent causal structure and direction. However, there is little general discussion of the
fundamental assumptions required to validate this process. Here we attempt to identify and critically
examine these.
The principal validity assumption required is that exactly one of the DAGs under consideration can be
regarded as a “causal DAG”, that would be equally appropriate to describe both observational data and
the results of the various experiments that might be performed or conceived, using the same set of variables
but allowing for intervention on any variable. However, this condition can not be validated empirically
without performing real intervention experiments. Consequently strong and convincing arguments for it
should be presented before it is accepted.
The relationships and differences between the experimental and the observational regimes is clarified by
the use of influence diagrams, in particular “augmented DAGs”.
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Session 3a
Courtyard Room 1, Chair: Kim Evans
Start time: 14:00

On ranking criteria for fractional factorial split-plot designs
arranged in rows and columns
Rob Stapleton
University of Southampton, UK
Keywords: Aberration, Split-plot, Estimation Capacity, Wordlength Pattern
Sometimes in fractional factorial designs some difficult-to-change factors may restrict randomization of
the treatment combinations to the experimental units. Each treatment combination of the difficult-tochange factors is applied to a block of experimental units (whole-plot). Within each whole-plot, treatment
combinations of the remaining factors are randomly assigned to the units. This is the split-plot structure.
Sometimes it may be necessary to block in two directions within each whole-plot to reduce the estimate
of the random error and hence obtain more accurate estimates of the factorial effects of interest. Such
designs are known as fractional factorial split-plot row-column(FFSPRC) designs. In searching for a
suitable design, it is necessary to apply a suitable ranking criterion. We propose a variety of techniques,
according to the preferences of the experimenter, for distinguishing between competing designs and
illustrate such techniques and their advantages and disadvantages using a number of examples.
Start time: 14:25

Simple Principal Components
L. Sun
Open University, UK
We introduce an algorithm of simple components (SCA) for simplifying principal components (PCA).
The algorithm seeks integer-valued loadings vectors that have properties close to the loading vectors
obtained from principal components analysis (PCA). The algorithm consists of a series of linear
transformations. Each transformation seeks a direction within a two-dimensional subspace in which
the data has maximum variance or maximum improvement in variance. We use simulation to compare
the different implementations and show that SCA is better than PCA in some cases.
Start time: 14:50

The Multidimensional Scaling Approach To Paired Comparison Data For
Sensory Science
Stephen Bennett, Trevor Cox and Raj Bhansali
University of Liverpool, UK and Unilever Research and Development Port Sunlight, UK
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Keywords: Multivariate, Multidimensional Scaling, Bradley-Terry
Sensory evaluation is a scientific discipline used to evoke, measure, analyse and interpret reactions to
characteristics of materials as they are perceived by the senses of sight, smell, taste, touch and hearing.
The focus is on the analysis of reactions to certain characteristics in the form of scores given to attributes
perceived in the stimuli. The analyses of such data tend to be of a multivariate nature; for example
Principal Component Analysis (PCA) and Multidimensional Scaling (MDS).
One of the most common methods of testing within Sensory Science is to use the method of Paired
Comparison. Two products are presented to a panellist simultaneously, and a comparison made on one
attribute. The panellist has to say which of the two products they prefer; for example, which has the
nicest perfume, or which one has the thicker consistency? From the paired comparison data, an estimate
of the overall preferred order of the products can be found for each attribute, using for instance the
Bradley-Terry model.
Multivariate extensions exist that allow investigation into how products score across all the attributes
simultaneously. However, these can be hard to interpret. This poster describes a technique for displaying
the multivariate paired comparison data in a map analogous to MDS. Products that are infrequently
separated in the paired comparison tests cluster together in the maps, whilst products that tend to score
differently are separated. Axes are also added to ease interpretation of the display.
Start time: 15:15

Spatial Modelling of Extremes using Max-stable Processes
Elizabeth L. Smith
University of Newcastle upon Tyne, UK
Keywords: Extreme Value Theory, Max-stable Processes, Spatial Dependence, Bayesian inference
Extreme value models are often used to model the behaviour of environmental processes. Data are often
available at multiple sites within a particular region, leading to the use of multivariate extreme value
models. It is often of practical importance to look at the extreme process over a continuous region.
Problems which may be of interest are e.g. finding the probability of extreme rainfall at any point in a
region, or finding the probability of the total rainfall in a region exceeding some given level. Coles (1993)
developed a method to answer such questions using the theory of max-stable processes. We present the
methods of Coles and discuss the possibility of a Bayesian implementation.
References
Coles, S.G. (1993). Regional modelling of extreme storms via max-stable processes. J. Roy. Statist. Soc.
B 43, 1–48.
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Session 3b
Courtyard Room 2, Chair: Andrew Parnell
Start time: 14:00

An Introduction To The Spatio-Temporal Schemes
Chrysoula Dimitriou-Fakalou
London School of Economics and Political Science, UK
Keywords: Unilateral, Simultaneous, Conditional, ARMA, Edge-effect
The transition from the one-dimensional time series to the two-dimensional spatial processes involves an
unnatural ordering of observations (Whittle, 1954) in order to define unilateral schemes. On the other
hand, Besag (1974) put forward an ingenious auto-normal specification based on a conditional probability
argument which can only take place under some very strict and onobvious conditions imposed on the
parameters of the model. The two approaches are not the same for bilateral schemes.
The inclusion of time as one of the dimensions on which a stationary process is defined can be a solution
to the problem of defining unilaterality because of the unidirectional flow of time. Causal ARMA models
can be derived and both the simultaneous and conditional approaches can provide the same natural
results.
We present a special case of spatio-temporal autoregressions for which we may generalize results derived
for time-series. Using a Gaussian likelihood and a correction proposed by Guyon (1982), we obtain
estimators of the autoregressive parameters which are consistent and asymptotically normal. For the
general case of an ARMA model we proceed to a selection of observations in order to confine the edgeeffect and we get a similar result for the estimators. All proofs proceed in the time-domain.
Start time: 14:25

Modelling disease spread in crop mixtures using McMC
Alex R. Cook
BioSS, Scotland and Heriot-Watt University, Scotland
Keywords: Crop mixtures, epidemiology, percolation, McMC, optimal mixes
It is thought by many phytopathologists that the use of crop mixtures may reduce the spread of disease in
plants. Few have, however, tried to construct individual-based stochastic models of how diseases spread
in mixtures. We attempt to rectify this deficit by fitting such a model to experimental data collected
at Cambridge, England, by Chris Gilligan et al. The experiments consist of replicates of microcosms
of radish and mustard, planted in a lattice, and inoculated by mycelial disks containing the fungal
pathogen Rhizoctonia solani Kühn, which spreads through pores in soil and causes damping-off in a
variety of crops. The data consist of ‘disease maps’ made at daily intervals, showing the locations of
plants exhibiting symptoms.
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We propose a Markovian percolation model for how the disease spreads from infected host to susceptible
neighbour, similar to that described in Gibson et al. (submitted) and Otten et al. (in press), but adjusted
to include a delay between infection and the onset of symptoms. We use Markov chain Monte Carlo
integration to estimate the parameters governing this spread, to investigate both the effectiveness of
using mixtures of radish and mustard, and, through stochastic simulations, to propose an optimal level
of mixing for reduction of disease levels.
Start time: 14:50

Handling Uncertainty in Flood Inundation Models: A Bayesian Approach
Simon P.B. Woodhead
University of Bristol, UK
Keywords: Ising model, Thermodynamic Integration
Improved procedures for quantifying uncertainty in flood inundation models have been identified as vital
by the recent Institute of Civil Engineers Presidential Commission on Floods. A Bayesian framework for
uncertainty handling is introduced with the aid of an appropriate Directed Acyclic Graph. The difficulty
in applying a probabistic framework has been in the specification of an appropriate model for the observed
data (a processed Synthetic Aperture Radar image) given the model output (from LISFLOOD, a storage
cell model), both of which are binary valued lattices. An Ising model with an external field is considered
in this context where thermodynamic integration is used to approximate the normalising constant. The
need for a quicker method of approximation is indentified.
Start time: 15:15

Stochastic processes on the sphere and triangle shape space
Mousa Golalizadeh
University of Nottingham, UK
Keywords: Brownian Motion, Shape Space, Stationary Distribution
In this talk we shall consider the situation where directions or shapes are evolving continuously in time.
Directional and shape data are specified in non-Euclidean spaces, so can needs to be taken in constructing
stochastic models. In particular, we consider the Brownian motion and Ornstein-Uhlenbeck processes
specified directly on the sphere, which is also the triangle shape space.
Also, we highlight properties of the models including stationary, and illustrate the results through
simulations.
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Session 3c
Courtyard Room 4, Chair: Clare Foyle
Start time: 14:00

Lifting with Wavelets in Predicting Protein Hydrophobicity
Marina Popa
University of Bristol, UK
Keywords: wavelets,lifting scheme,protein hydrophobicity
The prediction of protein hydrophobicity is an area of great interest and is currently being extensively
studied. In my talk, I will briefly introduce a method of lifting with wavelets that we have just developed.
Then the focus will be on the contribution we can make to real life problems, such as prediction of proteins
hydrophobicity, and the questions they pose.
Start time: 14:25

A simple joint model for longitudinal and survival data
Daniel M. Farewell
Lancaster University, UK
Keywords: joint modelling, longitudinal data, survival data
Joint modelling of longitudinal and survival data, by way of latent variables, is often undertaken when
informative dropout on the one hand, or covariate measurement error on the other lead to biased
parameter estimation when either is considered in isolation. In addition, a reduction in the variance
of parameter estimates may be anticipated when both strands of information are incorporated in a joint
model. In an attempt to quantify potential gains in these areas, a very simple joint model for discrete
longitudinal and survival data is considered. Some analytic expressions are available for estimation biases,
and these are presented together with a simulation study examining the variance of marginal and joint
estimates. All results are derived from elementary probability, and an interesting multivariate distribution
is encountered along the way!
Start time: 14:50

Investigation of the Self-Controlled Case Series Method
Patrick Musonda
Open University, UK
Keywords: Self-controlled case series, Relative incidence, Poisson Cohort
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The self-controlled case series method is a modified cohort method for estimating the relative incidence of
rare acute events following transient exposures such as adverse reactions after vaccination. The method
estimates the relative incidence of clinical events in defined time intervals after exposure (e.g. vaccination)
compared to a control period using data on cases only. The estimates obtained by the self-controlled case
series are said to be relative incidences because the method compares the incidence of adverse outcome
in the risk period to the incidence in the control period. The self-controlled case series method is derived
from a Poisson cohort model by conditioning on the occurrences of an event and on vaccination histories.
The self-controlled case series method has been used to good effect in many settings, for example it has
been used to investigate adverse reactions after MMR vaccine. This talk will describe the method, its
theoretical background, examples of some published results that compared the self controlled case series
method with the cohort and case-control methods, a few new results from simulations, how the project
will try and investigate the properties of the method, and what possible areas might need extending.
Start time: 15:15

Analysis of proteomic data
Norhaiza Ahmad
University of Kent, UK
This presentation will describe some current statistical work on profiling the proteome of six cell lines
that produce antibody at different production rates. The study focussed on the proteome of murine
myeloma cells, analysed using the 2-D gel electrophoresis. Using missing value imputation, singular value
decomposition and weighted hierarchical clustering, we have identified groupings in the cell lines with
different production rates, which suggests that the changes in antibody production in these cell lines
correlate with the expressions of their proteome. We have also found a subset of house-keeping protein
spots that show nearly the same groupings for these cell lines.
This is a joint work with the protein science group at the Research School of Biosciences, University of
Kent.
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Session 3d
Junior Common Room, Chair: Victor Panaretos
Start time: 14:00

Investigation of Dynamic Effects in Survival Data
Denise Brown
University of Glasgow, UK
Keywords: Cox, Non-proportional Hazards, P -spline smoothing
Survival data are often modelled by the popular Cox proportional hazards model, which assumes that
covariate effects are constant over time. Estimation of the regression coefficients in such models are usually
based on the partial likelihood function with the baseline hazard being estimated non-parametrically. In
recent years however, several new approaches have been suggested which allows survival data to be
modelled more realistically by allowing the covariate effects to vary with time. Non-proportional hazard
models, with covariate effects changing dynamically, can be fitted using penalised splines (P -splines). P splines are parametric in nature but can cope with complex structures usually hidden in solely parametric
models.
Start time: 14:25

Base Composition of Some Remarkably Conserved DNA Sequences
Klaudia Walter and Wally Gilks
MRC Biostatistics Unit, Cambridge, UK
Keywords: Bioinformatics, DNA sequence analysis, Base composition
Most genomes (apart from some RNA-viruses) are made of DNA (deoxyribonucleic acid), which plays
a key role in controlling the living cell. DNA is made up of a linear unbranched chain consisting of 4
nucleotides or bases.
The Fugu (pufferfish) genome with 400M bases has eight times less DNA than the human genome, but a
similar gene repertoire. DNA sequence analysis that compares the Fugu genome with the human genome
was used to identify some regions of evolutionary conserved sequences, particularly around developmental
genes, that are likely to be functional and important to vertebrate life. Some of these regions are over
90identical across more than 500 bases. It is yet unknown, however, what function they really possess.
We present some statistical analysis of the base composition of these remarkably conserved non-coding
elements (CNE) that are common to the Fugu and the human genome. It is well known that the base
composition differs for different parts of DNA, e.g. the base composition of regulatory and non-regulatory
regions, and it is assumed that such differences have important regulatory functions.
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Start time: 14:50

An Analysis of Quantitative Fingerprint Individuality Models
Jionglong J. Su
University of Warwick, UK
Keywords: Skin morphogenesis, Fingerprint individuality models, Stochastic geometry
Two cornerstones to the use of fingerprints as a means of personal identification are permanence and
uniqueness of friction ridge skin. I shall give a brief overview of the skin morphogenesis to embed the
identification process on a firm knowledge of biological uniqueness. Furthermore, a survey of approaches
to provide a probabilistic estimate of fingerprint individuality, ranging from Galton Model (1892) to the
more sophisticated Osterburg Model (1977), will be discussed. If time permits, I shall mention the use
of stochastic geometry, which allows for spatial dependence and takes into account of arrangement of
spatial features, to cater to more realistic fingerprint individuality models.
Start time: 15:15

A Model for Post-Outbreak Vaccination
James S. Pike
University of Nottingham, UK
Keywords: Epidemics, Vaccination, Smallpox
There is a concern that terrorist attacks in the future may come in the form of bioterrorism. Smallpox
has been given particular attention in several recent papers as it is thought that an outbreak could be
potentially devastating. However, the results and conclusions of these papers appear to be conflicting.
Potential reasons for this will be outlined during the talk. In addition, a model for smallpox transmission
in a structured population will be presented. Properties of the epidemic will be analysed and discussed.
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Wednesday 21st April
Session 4a
Courtyard Room 1, Chair: Farinaz Monadjemi
Start time: 9:00

Optimal Design in Non-Linear and Frontier Modelling
Helen Parker
University of Glasgow, UK
Keywords: Optimal, Experiment, Design, Non-Linear, Frontier
Frontier modelling is used in measuring the efficiency of firms within an industry. The stochastic frontier
production function is
y = Xβ + ε
where ε = v + u. The inputs for production are X and the output is y. The error component v
represents the two-sided disturbance equating to random error. The error component u represents the
one-sided disturbance equating to efficiency and satisfies u ≤ 0. Hence the frontier is given by
y ≤ Xβ + v
with all firms lying on or below the frontier. Firm efficiency is measured by how far below the frontier the
firm lies, with a firm on the frontier being 100% efficient. Both error terms contribute variance or scale
parameters. Estimates of these are in general not independent of the estimiates of β. Two consequences
of this are that the information matrix of the full set of parameters must be considered in determining
any optimal designs (for β) and also that these designs are parameter dependent as in non-linear models.
Further, we can have a model or parameter dependent design space in that it is restricted by the one-sided
error u forcing firms to lie on or below the frontier.
I report some provisional results for polynomial models and simple design intervals.
Start time: 9:25

Design of Experiments with Multivariate Response
Marta da Silva Mendes Lourenço Emmett
University of Sheffield, UK
Keywords: Design of Experiments, Multivariate Response, D-optimality
An introduction to the design of experiments is given. Standard experimental designs are briefly described.
Emphasis is given to criteria of design optimality, such as D- and G-optimality, and how they can be
used to design experiments for non-standard situations. Two cases where multivariate responses arise
are presented: when the responses are categorical and when the responses follow different models. A
description of how the Fisher information matrices are obtained in order to search for optimum designs
is given and illustrated with an example.
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Start time: 9:50

Algebraic Identifiability for Fractional Polynomial Models
John S. Fenlon, Hugo Maruri-Aguilar, Eva Riccomagno
University of Warwick, UK
Keywords: Design of experiments, Fractional polynomials, Computational commutative algebra,
Identifiability
Fractional polynomial models offer a simple alternative to traditional polynomial models in response
surface methodology. They can be seen as a generalization of linear polynomial models. They have been
proposed by Box and Tidwell (1962) and studied in some detail by Royston and Altman (1994, 1997)
and Gilmour and Trinca (2003). One of the main advantages of fractional polynomials is that, with
relatively few terms, they allow the analysis of a wide class of data trends, for example, asymptotic type
of trends. A smooth predictive model is usually obtained which does not have the highly oscillating
behaviour of higher-order polynomial regression models. This paper addresses the identifiability problem
using Computational Commutative Algebra for a linear regression where the regression vector includes
terms of the form xα where, for p ∈ Z \ {0} and q ∈ Z>0 , α = p/q is assumed known. We follow the
methodology first proposed by Pistone and Wynn (1996) for α = 1. Several examples using standard
software packages such as Maple and CoCoA are presented.
Start time: 10:15

Construction of Fractional Factorial Designs
Victorino M. Ramos
The University of Nottingham, UK and Colegio de Postgraduados, Mexico
Keywords: Efficiency, Optimal, Fractional, Factorial, Design
In this work different methods for constructing fractional factorial designs have been considered, among
them: cyclic, grid, geometrical construction, codification of levels and algebraical construction. Some
D-optimal fractional factorial designs for the estimation of the general mean, main effects and two factor
interactions are presented.
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Session 4b
Courtyard Room 2, Chair: Clare Foyle
Start time: 9:00

Threshold Determination Designs For Limiting Dilution Assay
Experiments
Peter M. Philipson
University of Newcastle upon Tyne, UK
Keywords: Bayes, Threshold
Limiting dilution assay experiments or, more generally, scientific experiments are usually designed with
the goal of accurate estimation in mind. However there are instances when we are not primarily driven by
the precise value of an estimator per se but, moreover, in whether the value is above or below a certain
cut-off point. One such application of this scenario is in assessing the compatibility of recipients and
donors in bone marrow transplants, usually via a comparison of respective proportions of T-cells, say.
To this end, a threshold value is defined to determine whether the prospective patients are of sufficient
accordance in order for the transplant to proceed.
We adopt a Bayesian approach by defining a utility function which accurately encapsulates the purpose of
the experiment, and consider a range of prior distributions. Optimal designs are found using a gradientbased approach. We consider the effect of varying sample sizes as well as drawing comparisons with both
locally optimal designs and optimal designs derived using alternative criterion.
Start time: 9:25

Statistical Issues in the Genetic Analysis of Quantitative Traits
Related to Infectious Disease
Eleanor Wheeler
Cambridge University, UK
Keywords: Genome scan, Model-free linkage analysis, Quantitative trait
Infectious diseases continue to be a cause of mortality worldwide. It is well known that some diseases
have an inherited element, and it is hoped that a better understanding of the disease processes will enable
more effective therapies and vaccines to be developed.
A variety of statistical methods have been developed to investigate the genetics of complex diseases,
enabling identification of genomic regions that show linkage to disease, and the analysis of quantitative
phenotypes.
Using multiplex families in Belem, Brazil, scientists in the Blackwell lab, Cambridge (UK), have collected
genome scan data and immunological responses for the mycobacterial diseases leprosy and pulmonary
tuberculosis.
My work has focused on linkage analysis to identify genes and chromosomal regions that influence the
quantitative immune response traits. These regions will then be further investigated using association
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methods and also compared with previously identified candidate gene regions regulating immune response
and susceptibility to disease. A brief introduction into the methods available for linkage analysis of
quantitative traits, the data and some preliminary results will be presented.
Start time: 9:50

Statistical Inference in Covariate-Adaptive Clinical Trials
Elsa Valdes-Marquez
University of Sheffield, UK
Keywords: Dynamic, Allocation, Covariate, Minimization, Inference
Treatment allocation to patients is one of the controversial topics in clinical trials mainly because of
ethical and statistical reasons. Over the last thirty years, various Response-Adaptive and CovariateAdaptive Dynamic Allocation methods have been suggested. In particular, Covariate-Adaptive methods
are used when the trial is small or medium size and the number of prognostic factors is relatively large.
These attempt to balance the most important prognostic factors with the sequential allocation of patients
to treatment.
Thus, this talk introduces briefly Minimization, the most popular Dynamic Allocation Method, because
of its simplicity, and some methods more efficient but more complex based on D-Optimum criteria.
Furthermore, this talk highlights the effects of those methods in statistical inference.
Start time: 10:15

Using Propensity Scores in Practice: A Comparison of Methods for
Binary Outcomes and Exposures
Elizabeth Williamson
London School of Hygiene & Tropical Medicine, UK
Keywords: Observational studies, Propensity scores, Causal inference
It is often necessary to control for many covariates simultaneously when analysing epidemiological studies.
However, when many covariates need to be adjusted for relative to the number of events observed, logistic
regression modelling can produce biased estimates (Peluzzi et al., 1996). For binary exposures, one
solution to this problem is to use propensity score methods (Rosenbaum & Rubin, 1983). An individual’s
propensity score is defined as the probability of being exposed given the covariate values of that individual.
Once estimated, the propensity score can be viewed as a single covariate, incorporating the effects of all
covariates. Adjusting for the propensity score theoretically balances observed covariates across the cases
and controls. Analysis then proceeds by adjusting the treatment effect for propensity score.
Motivated by the analysis of a study of the role of anaemia in patients undergoing angioplasty, various
methods of adjusting for the propensity score will be described. In particular, stratification by the
propensity score and weighting by the inverse of the propensity score will be compared.
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Session 4c
Courtyard Room 4, Chair: John Paul Gosling
Start time: 9:00

Elicitation of multivariate prior distribution
Fernando A. Moala and Professor Anthony O’Hagan
University of Sheffield, UK
Keywords: Expert, elicitation, Gaussian process, prior distribution
In many practical problems for which complex, high dimensional models are used, there are several major
sources of uncertainty, so that it is important to combine analysis of the model with appropriate expert
judgements. Such uncertainties may be analyzed using Bayesian methodology considering the uncertainty
that arises in an elicitation of an expert’s prior distribution for some unknown multivariate quantity. The
Elicitation of priors is an important topic from Bayesian Inference but it is still little researched and
there are no relevant works in the elicitation of multivariate priors π(θ). In our work we propose a more
flexible form of prior distributions by starting with the specification of a Gaussian process for π(θ), by
extending the approach proposed by Oakley and O’Hagan (2002). By using this procedure we avoid
having to assume a parametric form for the prior, and allow us measure the uncertainty about π(θ) given
a limited number of judgments from the expert. In order to see how our elicitation procedure works we
will present an example with a mixture of two bivariate normal prior distributions.
Start time: 9:25

A Bayesian EWMA Control Scheme
Olivia Grigg
MRC Biostatistics Unit, UK and University of Cambridge, UK
Keywords: EWMA, control charts, estimation, time series
The exponentially weighted moving average (EWMA) is a well known classical estimator of the mean of
a process at time t, Mt . Compared to other schemes such as the cumulative sum and Shewhart charts,
EWMA control schemes are appealing, as they could produce a running estimate of process level as a
byproduct of monitoring.
A standard EWMA control chart simply plots the EWMA statistic and bounds calculated from its
asymptotic sampling distribution under the null hypothesis (that the process is ‘in control’). The chart
signals that the process may be ‘out of control’ as soon as the bounds are crossed.
Unfortunately, the standard EWMA chart does not produce convincing estimates of process level and
so presents little advantage over the popular cumulative sum chart, for example. Reasons as to why the
estimates are thought to be unconvincing are discussed.
The EWMA statistic is shown to be derivable from a Bayesian standpoint, as the limiting posterior mean
from a mean steady model (MSM) on the level Mt . A possible EWMA control scheme based upon this
derivation is described. Unlike the standard scheme, the method allows uncertainty surrounding process
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level to possibly depend on that level. Also, inclusion of prior opinion regarding process level at the start
of monitoring is made possible.
The new scheme is thought to provide sounder estimates of process level than the standard.
Start time: 9:50

Saturated Designs
MARTA Y. BABA, STEVEN G.GILMOUR
Queen Mary, University of London, UK
Keywords: Plackett-Burman design, Bayesian approach, Factorial Design, two levels
A Saturated Design is a factorial design in which the proposed model has as parameters as there are
experimental runs. It is an important tool of experimental design when several factor are being considered,
but few runs might be carry out. This saturated design scheme is useful to identify what factors are
relevant in the model that means it is used for screening purposes. As the saturated design has no
degrees of freedom to estimate error, the classical analysis is restricted and the Bayesian approach is used
so that the dimension of the parameters vector is not a obstacle to making inference about parameters.
In this study the main effects are evaluated using a Normal Inverse Chi-square prior distribution.
Start time: 10:15

Reinforcement Learning
Huw W. James
University of Bristol, UK
Keywords: Markov, Decision, Process
Reinforcement learning is an approach to learning whereby an agent tries to maximise the total amount
of reward it receives whilst interacting with a complex, uncertain environment. Originally proposed as a
model of animal learning, in recent times reinforcement learning has been widely used as a computational
tool, particularly within the artificial intelligence community.
In this talk, the reinforcement learning problem will be defined and the basic solution methods will be
discussed, after which a case study will be presented.
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Session 4d
Junior Common Room, Chair: David Cairns
Start time: 9:00

Prediction from Censored Data
Matthew J. Langdon
University of Leeds, UK
Keywords: Censoring, Classification
Type I censoring occurs when observations which have values above or below a certain limit are censored.
The censoring points are assumed known and the number of censored obsevations is then random. In the
univariate case, this means that for an underlying random variable, x0 , observed under Type I censoring,
our data are,

 xr if x0 ≥ xr
x=
x0 if xl < x0 < xr

xl if x0 ≤ xl
In the classification problem, training data {(yi , xi ), i = 1, . . . , n} are available for a set of objects with
known classes denoted by yi , the class labels, yi ∈ {1, . . . , K}. The xi is a vector of measurements on the
objects known as the feature vector. Based on this training set, a rule, c(x), is sought which classifies a
new observation to one of the known classes.
If the data have class–conditional densities fk (x), k = 1, . . . , K and prior proportions πk , k = 1, . . . , K,
then Bayes’ optimal classifier is given by
cbayes (x) = arg max πk fk (x)
k

and is optimal in the sense that it has minimal risk over all classifiers.
When the class–conditional densities follow a normal distribution, X|Y = k ∼ N (µk , Σk ), the Bayes
optimal classifier reduces to cbayes (x) = arg maxk δk (x), if the densities have common covariance matrix
Σk = Σ ∀k, the δk , k = 1, . . . , K are the linear discriminant functions;
1
δk (x) = xT Σ−1 µk − µTk Σ−1 µk + log πk ,
2
or the quadratic discriminant functions
1
1
δk (x) = − log |Σk | − (x − µk )T Σ−1 (x − µk ) + log πk
2
2
otherwise.
Linear, and quadratic, discriminant analysis is commonly used as a method of classification in many
disciplines as it is easy to implement and is often used even when the assumption of Normality may not
hold.
In the case wherethe feature vector X follows a censored Normal distribution, then Bayes optimal classifier
is not equivalent to linear (quadratic) discriminant analysis. In particular, the decision boundary, between
classes, on the feature space induced by the optimal classifier is discontinuous and is only piecewise linear
in the common variance case.
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Examples are provided for a two–dimensional feature space with comparisons of error rates for different
classifiers.
Start time: 9:25

An Adaptive Lifting Scheme
Matthew Nunes
University of Bristol, UK
Keywords: Wavelets, Lifting scheme, Adaptive
In this talk I will introduce the lifting scheme, first proposed by Sweldens (1994). Then I will present our
work on an adaptive wavelet lifting scheme, rate its performance against traditional wavelet transforms,
and discuss its applications to denoising signals. I also point towards further work and extensions, and
possible improvements to the adaptive scheme.
Start time: 9:50

Statistical Shape Analysis of Primate Vertebrae
Kim Evans
University of Nottingham,UK
Keywords: Statistical Shape Analysis, Principal Component Analysis, Primate Lumbar Vertebrae
The data consist of the three-dimensional coordinates of 62 anatomically significant landmarks measured
on the lumbar vertebrae of three species of primate (humans, chimpanzees and gorillas). The coordinates
for a particular vertebra may be written as a 62 x 3 matrix (the configuration matrix). The shape of a
configuration matrix is the information remaining after removing location, scaling and rotation. In this
talk we discuss the use of principal coordinate analysis(PCA) to reduce the dimensionality of the problem
and to examine the structure of the variability both within and between species. The use of PCA enables
us to answer questions about how the shape of lumbar vertebrae change as we move down the spine and
about how the shapes of different species differ.
Start time: 10:15

Inference based on Estimating Functions and Robustness
Luca Greco
Dipartimento di Scienze Statistiche, Università di Padova
Via C. Battisti 241, 35121 Padova , Italy
Keywords: B-robustness, Influence function, Estimating equation, Generalised score, Quasi-likelihood.
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In many situations of practical interest, there is no certainty that the data y come from the specified model
Fθ and may in fact come from some neighbourhood of it. Often small deviations from the underlying
model can greatly affect the values assumed by the classical estimators and the related inferential
procedures. First, the problem of B-robust estimation in regression–scale and shape models is discussed.
A robust method of moment - type technique is developed. This proposal is shown to be an alternative
to optimal bias-robust estimators (OBRE). A numerical investigation on well-known regression–scale and
shape models is presented.
Then, the situation with a nuisance parameter is considered. Suppose θ is partitioned as θ = (τ, λ), into
a scalar parameter of interest τ and a (p − 1)−dimensional nuisance parameter λ. Inference about τ
is desired to be based on a profile estimating function from which it is feasible to get an estimator for
τ with bounded influence function. Nevertheless, it may be difficult to find such a profile estimating
function. This is the case, for example, when a shape parameter is of interest. In order to overcome
this problem, it is proposed to obtain a bounded profile estimating function by defining an appropriate
weighting function, which assigns weights in [0, 1] to each component of a generalised profile score. Once
this estimating function is available, it becomes possible to derive a quasi-profile likelihood ratio statistic
with the standard distributional limit behaviour which, at the same time, assures robustness under small
departures from the assumed model. Numerical studies and applications are considered about inference
on the shape parameter of a gamma model and on the shape parameter of an EP distribution.
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Session 5a
Courtyard Room 1, Chair: Marta Emmett
Start time: 11:00

Statistical Testing of Medical Images
Emma L. O’Connor, Nick R.J. Fieller, A.P.Holmes and and J. Waterton
University of Sheffield, UK, University of Sheffield, UK, AstraZeneca (Macclesfield), UK and
AstraZeneca (Macclesfield), UK
Medical imaging provides a non-destructive method of direct investigation of effects of treatments on
target tissues. This allows tissue to be examined on several occasions during the course of treatment,
thus avoiding inter-individual variability. This presentation investigates methodology for assessing the
statistical differences between images and hence the effectiveness (or otherwise) of the treatment. The
particular study described here involved collection of three-dimensional images by MRI before and after
treatment on individuals receiving one of a range of doses. Data extracted from the images were the
separate voxel values of a parameter of interest. Statistical analysis focuses on the frequency distributions
of these voxel values. The main analysis is based upon functional principal component analysis of the
kernel density estimates obtained from each distribution. The analysis reveals interesting structure in
the variation between the observed distributions with clear-cut and medically plausible interpretations
of the first two components which together account for approximately ninety per cent of the variability
between the empirical distributions. Statistical assessment of the effects of treatment is based upon the
differences in PC scores between images before and after treatment; formal significance tests are provided
by a randomization test.
Start time: 11:25

Smoothing Methods for Longitudinal Data After Surgical Intervention
Ines I.Sousa, Amanda A. Chetwynd and Peter P.Diggle
Lancaster University, UK
Keywords: Longitudinal data, Smoothing Spline, Cross-validation
The motivation of this talk is provided by data from a longitudinal trial comparing the progress of
patients randomised between two treatment groups, one with and one without surgical intervention, in
which the time of the surgical intervention varies between patients. We assume that the mean response
in the non-surgical arm is µ0 (t) whilst the mean response in the surgical arm is
½
µ0 (t) : t < s
µ1 (t) =
µ0 (t) + δ(t − s) : t ≥ s
where s denotes the time of surgery. We have used a non-parametric spline-smoothing approach in
conjunction with an adaption of Hastie and Tibshirani’s back-fitting algorithm to estimate the functions
µ0 (.) and δ(.). Smoothing parameters for µ0 (·) and δ(·) were chosen by cross-validation allowing for
correlation (Rice & Silverman, 1991).
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Start time: 11:50

Osteoarthritis Of The Knee: Looking For a Pattern
Raquel R. Granell, Stas S. Volkov and John J. Kirwan
University of Bristol,UK and Rheumatology Unit,UK
Keywords: Osteoarthritis, Pattern
Some evidence suggests that progression of knee osteoarthritis (OA, a major cause of joint pain and
disability) is not linear but intermittent and that changes in one tissue precede changes in other tissue.
To develop a mathematical model to test this hypothesis we monitored 115 patients over 5 years assessing
clinical symptoms, x-rays and chemicals (biomarkers) measured in blood. This presentation uses one
example, blood levels of COMP, to illustrate our approach.
Patients in whom OA progressed were identified by a loss of at least 2mm of cartilage on x-rays. This
x-rays criterion was shown to be reproducible with a modified Gauss-Newton iterative procedure for
finding estimates applied to x-rays duplicate readings by several observers.
Serum COMP showed wide variation between patients, but the mean baseline concentration was 12%
higher in the 37 progressors compared to the non-progressors (P¡0.05). The calculated area under the
curve through at the 5 years was 17% higher (P¡0.005). Logistic regression showed that one unit increase
in serum COMP increases the probability of progression by 15%. Some patients progressed early, while
other progressed later. By subdividing the data we showed that levels of COMP were higher during
periods of progression than during periods of stability.
The data suggest that COMP is related to progressive joint damage in knee OA and probably represents
cartilage loss. The pattern of progression is consistent with the hypothesis that OA is an episodic or
phasic disease. We intend to analyse patterns of other measures of pathology in a similar way and to
develop a mathematical model of OA progression.
Start time: 12:15

Predicting Non-Melanoma Skin Cancer in Renal Transplant Recipients
Helen Urwin
Keele University, UK
The risk of non-melanoma skin cancers (NMSCs) amongst renal transplant recipients (RTRs) is much
greater than in the general population. The American Society of Transplantation has recommended that
all RTRs be screened annually in order to catch NMSCs at an early stage. This is a massive undertaking
and the regularity is unnecessary for some patients, whilst for others a more frequent screening would be
appropriate. A targeted surveillance strategy is therefore desired.
Using data collected in Australia, this study aims to develop a predictive index for use by clinicians
at the time of transplant, in order to to allocate the patient into one of three different screening groups.
Models are developed using Coxs Proportional Hazards regression for estimating the risk of developing
NMSCs, and in particular Basal Cell and Squamous Cell Carcinomas (BCCs and SCCs).
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Session 5b
Courtyard Room 2, Chair: Clare Foyle
Start time: 11:00

Bayesian inference for SIR epidemic models with time-inhomogeneous
removal rates
Philip R Giles
University of Newcastle upon Tyne, UK
Keywords: Bayesian inference, Stochastic epidemic, RJMCMC
Statistical modelling of epidemics often assumes a susceptible-infective-removed (SIR) model in which
the infection and removal rate parameters are constant over time. However, in many plausible scenarios,
this assumption is unrealistic. For example, increased funding to counter recent epidemic outbreaks such
as SARS has resulted in removal rates (per infective) which increase over time due to swifter diagnoses
of cases of the disease. The early victims of the disease can often remain infective for longer as primary
symptoms are misdiagnosed as less serious conditions. Such symptoms in later cases are an immediate
indicator that the individual carries the disease.
Here, an extension of the SIR model in which the infection rate (per susceptible-infective contact) is left
constant but the removal rate is a piecewise constant function with an unknown number of jumps is
considered. A reversible jump Markov chain Monte Carlo algorithm that facilitates Bayesian inference
for the number and position of the jumps in the step function, in addition to other model parameters,
is outlined. The method is illustrated using real life data consisting only of removal times of infected
individuals.
Start time: 11:25

Testing the Order of a Markov Chain Model
Jutaporn Jindasawat
University of Newcastle upon Tyne, UK
Keywords: Markov chain, Distribution of Run Length
Markov chains are often used to model discrete state series. To assess the most appropriate order for
a chain, the data can be displayed in contingency table form and analysed based on log-linear models.
However this only uses some of the information in a series. In this talk, we shall investigate possible
alternative approaches based on the distribution of run length. The results of these are compared to
the power of the standard chi-square test when the underlying sequences are homogeneous and nonhomogeneous.
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Start time: 11:50

Control of the False Discovery Rate with frequentist p-values. An
application to Microarray data analysis.
S. Cabras
Department of Statistics, University of Florence , Italy
Keywords: Composite null models; Eliminating nuisance parameters; Hypothesis testing; Multiple
hypothesis testing; Non-informative priors; Positive false discovery rate.
Microarrays are emerging as a powerful and cost-effective tool for large scale analysis of gene expression.
The statistical approach to data analysis for the outcome of this experiment typically involves Multiple
Hypothesis Testing (MHT), mainly concerned in controlling the False Discovery Rate (F DR), which is
the proportion of false discoveries among all discoveries. The broad problem in controlling the F DR is
to construct a rejection region for each test and declare its the Type I error. It is convenient to consider
the random rejection region obtained from the p-values (p) arising from thousand of tests. The p-values
for composite null models (involving nuisance parameters) are generally not frequentist, that is they do
not represent the Type I error for rejecting a hypothesis at significance level p. This is true especially
with small sample sizes and even small errors in approximating the Type I error with a p-value produce
a non negligible compound error in MHT.
Available procedures, that control F DR, make use of frequentist p-values and we want to extend the
control of F DR to models involving nuisance parameters.
We successfully used the Conditional Predictive p-value and the Partial Posterior Predictive p-value
proposed by Bayarri and Berger (2000) for the Gamma model which is widely used in Microarray data
analysis.
We then applied the methodology to three known data set.

References
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Start time: 12:15

Analysing Shape Variations of Symmetric Shapes
Ruwanthi D.R. Kolamunnage and John T. Kent
University of Leeds, UK
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Keywords: Principal component analysis, Procrustes tangent space, symmetric shapes
Shape is generally understood to be the geometric characteristics of an object once location, scale and
rotation effects have been removed. In this study, we consider principal component analysis (PCA) in
shape analysis to identify and visualise the main modes of shape variability. PCA is a useful tool in
multivariate analysis as it reduces the dimensionality of the dataset, and hence makes the interpretation
easier. More specifically, we project the data onto Procrustes tangent coordinates and carry out a
conventional PCA in tangent space.
To study shape variability for roughly symmetric objects, it is useful to ”double” the dataset by including
reflected objects as well as the original objects. Then it turns out that the principal components can be
partitioned into two types: symmetric and asymmetric. An explicit description of bilateral symmetry of
objects and the relevant distributional results were developed by Kent and Mardia (2001) and Mardia et
al. (2000).
Usually, our “objects” are labelled landmark configurations where the landmarks are defined in terms of
visible features of the object such as an extreme point or a point with biological meaning such as the
corner of an eye. Such points are called mathematical or anatomical landmarks, respectively. However,
when the outline of an object is featureless, we need to construct ”landmarks” more artificially. These
points are usually called “pseudo-landmarks”. For roughly symmetric objects, we define a type of pseudolandmarks called as “intersection landmarks”, which respects the symmetry. This idea will be illustrated
with a real example following Theobald et. al (2003).
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Session 5c
Courtyard Room 4, Chair: Paul Smith
Start time: 11:00

Detecting Outliers in Univariate data
Majid Sarmad
University of Durham, UK
Keywords: Outlier, Modified Z-scores, Seheult-Tukey, Slash Distribution, Measure of Badness, R
There are some methods to find outliers in a univariate data set, if any exist. A comparison between
modified Z-scores as a known method and Seheult-Tukey using median (lo-median for even sample size)
as a new method has been done in this study. Each method needs a cut-off value. The basic idea to
compare these two methods is minimax rule according to a special loss named measure of badness. The
measure is computed for some cut-off values and a compromise value has been found in a simulation study
using R for two population; Gaussian and Slash which is a population having outliers. The simulation
study contains ten million samples sized n = 5, ..., 20, 30 from each population. The results show that
inefficiency of compromised badness in Seheult-Tukey is less than the modified Z-scores for all n expect
6 and 8.
Start time: 11:25

Photo-identification of Bottlenosed dolphins using MCMC
Teresa Barata
University of Cambridge, UK
Keywords: MCMC, Photo-identification, Bottlenosed dolphins
In animal behaviour and ecology it is very important to be able to identify individuals, and it has
been shown that most long living animals can be identified by natural marks. In the case of marine
mammals where individuals are only visible for brief moments, photo-identification must be used. That
is, photographs of the animals are taken and afterwards compared to a database of photographs of known
animals. In the case of bottlenosed-dolphins, recognition of individuals is done via their dorsal fin and
usually scratches, wound marks, etc are used for identification.
Here we develop a parametric model to describe the shape of the dorsal fin of these dolphins and then
compare it to the outline of the true fin shape taken from the picture we are studying. The objective of
this method is not to find a perfect match but to order individuals according to how likely it is that they
were the dolphin which was photographed. This is still work on progress.
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Start time: 11:50

Models for Data–Sets With Extra Zeros
Paul J. Wilson
National University of Ireland, Galway
Keywords: Count data, Modelling, EM algorithm, Extended Poisson Processes, Overdispersion
Traditionally, count data is modelled by the Poisson and Negative Binomial distributions. Recently,
attention has been paid to data that is overdispersed relative to a given distribution, i.e. data that is
described reasonably well by a given distribution, but exhibits greater variation than is predicted by that
distribution. We will outline several methods for modelling such overdispersed data, especially where the
overdispersion is caused by the presence of extra zeros.
We will first present some well known data sets that contain extra zeros. We will then model this data
using
• a conventional Poisson model, fitted by proprietary software,
• a Bernoulli–Poisson model fitted by an EM algorithm,
• an Extended Poisson Process model.
Extended Poisson Processes are, as their name implies, generalisations of the well–known Poisson process.
Unlike the standard Poisson process however, the transition rates of Extended Poisson Processes are
dependent on the number of accumulating events.
We describe the work of Faddy and others in developing various models based on extended poisson
processes, and examine the suitability of such models for describing extra–zeros type data.
We compare and contrast the models fitted by the above methods, highlighting the advantages and
disadvantages of each.
Start time: 12:15

A Polychoric Correlation Coefficient For Asymmetric Populations
Annarita Roscino and Alessio Pollice
University of Bari, Italia
Keywords: Ordinal Variables, Polychoric Correlation, Skew normal distribution
The polychoric correlation coefficient is a measure of the association between ordinal variables. It is based
on the assumption that underlying each pair of variables there are two latent variables which are bivariate
normally distributed. An ordinal category of each variable corresponds to an interval of the corresponding
continuous variable. Thus, measuring the association among ordinal variables means estimating the
product moment correlation between underlying normal variables (Olsonn, 1979). When the hypothesis
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of latent bivariate normality is empirically or theoretically implausible, other distributional assumptions
can be made. In this paper a new and more flexible polychoric correlation coefficient is computed assuming
that the underlying variables are skew-normally distributed. The skew normal distribution (Azzalini and
Dalla Valle, 1996) belongs to a family of distributions which includes the normal one as a special case
but with two extra parameters to regulate the skewness. An iterated maximum likelihood estimation
algorithm was used to simultaneously compute the bounds of the continuous variables (thresholds), the
correlation and the skewness parameters. An R-code was written and the optimization method ”LBFGS-B”, which allows giving box constraints for each variable (Byrd et. al., 1994), was used to perform
the maximization of the log likelihood function. For the complexity of the function to maximize, the
optimization procedure was iterated several times to reach the convergence. The maximization algorithm
was tested on samples from simulated populations differing for number of ordinal categories, correlation
and/or skewness also comparing the results with those of the original (Gaussian-based) polychoric
correlation coefficient.
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Session 5d
Junior Common Room, Chair: David Cairns
Start time: 11:00
Yorghos Tripodis
Department of Statistics, London School of Economics, UK
Keywords: Periodic ARMA, Seasonality, Structural time series
Time series with periodic autocorrelation structure are commonly modelled using periodic autoregressive
(PARMA) processes. In most applications, the moving average terms are excluded for ease of estimation.
We propose a new class of periodic structural time series models (PSTSM). Parameter estimates for
PSTSM are readily interpreted; the estimated coefficients correspond to variances of the measurement
noise and of the error terms in unobserved components. We show that PSTSM have correlation structure
equivalent to that of a periodic integrated moving average (PIMA) process. In a comparison of forecast
performance for a set of quarterly macroeconomic series, PSTSM outperform periodic autoregressive
(PAR) models both within and out of sample. We conclude that PSTSM are a natural framework for
series with periodic autocorrelation structure both in terms of interpretability and forecasting accuracy
Start time: 11:25

Mining Comparative Studies of Classification Methods
Adrien J. Jamain
Imperial College, UK
Keywords: Supervised classification, Error rate, Meta-analysis, Assessment
A great many comparative performance assessments of classification rules have been undertaken, ranging
from small ones involving just one or two methods, to large ones involving many tens of methods. We are
undertaking a meta-analytic study of these studies, attempting to distil some overall conclusions. This
talk will describe just one of the analyses we have undertaken. In particular, we use various regression
models to investigate comparisons of nine of the most popular classification methods (linear discriminant
analysis, logistic discriminant analysis, kernel methods, the naive Bayes classifier, nearest neighbour
methods, CART, C4.5, CN2, and multilayer perceptrons) and condense 2080 results taken from 23 articles
and describing 105 datasets. The problem of extracting meaningful conclusions from heterogeneous
comparative classification studies is particularly challenging for several reasons. For example, datasets
which are superficially identical may have been preprocessed in different ways by different authors, and
classification methods which are superficially identical will often have subtle differences. Within any
of the studies which serve as the raw material for our aggregate study, such differences do not arise.
However, the converse to this advantage is that it means that such studies are necessarily conditional on
the authors choices. We are attempting to remove this conditioning, to draw general conclusions.
One curious general relationship which was persistent in our data, despite the fact that we were attempting
to make statements between distributions rather than conditional on distributions, was that error rate
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decreased with increasing data set size.

Start time: 11:50

Adverse Event Data-Mining
Zhicheng Zhang
Imperial College, UK
Keywords: Data-mining, Pharmacovigilance, Association Measures, Smoothing, Distance Metrics
Pharmacovigilance is an area where associations need to be detected in large (often sparse) contingency
tables, containing counts of drug and adverse event combinations. The data are collected in Spontaneous
Reporting Databases, where patient reporting is the only source of information. Because of this, problems
often arise due to the unreliability of the data and especially the baseline information, which in turn
makes most measures of association unreliable. Some of the standard methods in Pharmacovigilance
attempt to remedy this problem by deriving a smoothed version of some measure of association, while
others try to ignore this all together. In this talk, we review some of the methods previously used in
Pharmacovigilance, including the Odds Ratio and Empirical Bayes methods. We outline some of problems
associated with these methods. Finally we outline a new approach to the problem, which is based on
extracting structural information from the data. This is achieved by clustering rows and columns of
the contingency table according to their behavioural profiles. Subsequently we discuss various distances
suitable for such clustering.
Start time: 12:15

Modeling Spatial Claim Frequencies using a Conditional Autoregressive
Prior
Susanne S. Gschloessl
University of Lancaster, UK
Keywords: Generalized Poisson, Overdispersion, CAR, Insurance
The calculation of premiums in insurance companies is based on the expected claim frequency and claim
size which can be estimated in a statistical model, taking several explanatory variables into account.
In this talk only a model for claim frequency is considered. Therefore we use the Generalized Poisson
distribution which in contrast to the Poisson distribution allows for overdispersion. Since the geographical
location of the policyholders may have an important influence on the expected claim frequencies as well,
spatial effects are introduced to the model. Parameter estimation is done using MCMC methods. For
the spatial effects a gaussian conditional autoregressive prior is used. A convenient feature of this model
is its computational simplicity which allows a numerically efficient update of the parameters.
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Session 6a
Courtyard Room 1, Chair: Matt Killeya
Start time: 13:45

Exploiting Compartmental Structure Through Derivatives in Bayesian
Emulation of Computer Simulators
Matthew R. H. Killeya
University of Durham, UK
Keywords: Bayes Linear Methods, Computer Simulators, Compartmental Models, Derivatives
Increasingly, science relies on complex numerical models to aid understanding of physical phenomena.
Often the equations in such models contain a high number of poorly known parameters so that the
resulting output encodes much uncertainty. A “computer simulator”, which comprises the model
equations together with a solver routine, produces a solution for a given choice of these “input”
parameters.
In cases where the dimension of the input parameter space is high, we can only hope to obtain a thin
coverage of the space by running the simulator. Building a representation of the simulator output as
a function of the input, then, is a statistical problem in which we observe output at a collection of
input choices and, based on these observations, infer output values for unseen inputs about which we are
uncertain. In a Bayesian context, this representation encodes our beliefs about the relationships between
inputs and outputs.
Our interest is in exploiting the structure of compartmental models to aid in this process. Compartmental
models are widely applied to model systems in the absence of fundamental equations to describe the
processes of interest. We show that the structure of such models enables us to efficiently generate
additional function information, in the form of input derivatives, each time we run the simulator. We
adapt the emulator methodology to allow for derivatives. We show that considering derivatives offers
some natural ways to aid assessment of prior beliefs and that updating based on derivatives can lead to
substantial reduction in emulator uncertainty. Results are given for an oceanic compartmental model of
plankton cycles.
Start time: 14:15

Towards automatic reversible jump Markov chain Monte Carlo
David Hastie, Christophe Andrieu and Peter Green
University of Bristol, UK
Keywords: MCMC, Reversible jump, Automatic, Adaptive
Since its introduction by Green, 1995, reversible jump MCMC has been recognised as a powerful tool
for making posterior inference about a wide range of statistical problems. Despite enjoying considerable
application across a variety of disciplines, the method’s popularity has been tempered by the common
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perception that reversible jump samplers can be difficult to implement.
This talk introduces steps towards the design of an automatic reversible jump sampler with the aim of
taking the method outside of the domain of the MCMC expert. Generalising the first steps taken by
Green (2003), a generic sampler is presented which, with minimal user input, uses adaptive techniques
to perform self-tuning and calibration for many trans-dimensional statistical problems.
The main features of the sampler are detailed, demonstrating its broad applicability. Finally, we present
typical results indicating performance comparable to problem-specific samplers, designed and tuned by
hand.

Start time: 14:45

Convergence of Markov Processes Near Saddle Fixed Points
Amanda G. Turner
Cambridge University, UK
Keywords: Markov process, Limit theorem, OK Corral gunfight model
We consider sequences (XtN )t≥0 of Markov processes in two dimensions whose fluid
¡ −µlimit
¢ is a stable
0
solution of an ordinary differential equation of the form ẋt = b(xt ), where b(x) = 0 λ x + τ (x) for
some λ, µ > 0 and τ (x) = O(|x|2 ). The simplest example arises from the OK Corral gunfight model which
was formulated by Williams and McIlroy (1998) and studied by Kingman (1999) and subsequently by
Kingman and Volkov (2001). These processes exhibit their most interesting behaviour at times Θ(log N )
so it is necessary to establish a fluid limit that is valid for large times. We find that this limit is inherently
random and obtain its distribution. Using this, it is possible to derive scaling limits for the points where
these processes hit straight lines through the origin, and the minimal distance from the origin that they
can attain. The power of N that gives the appropriate scaling is surprising. For example if T is the time
that XtN first hits one of the lines y = x or y = −x, then
µ

µ

N 2(λ+µ) |XTN | ⇒ |Z| λ+µ ,
for some zero mean Gaussian random variable Z.
Start time: 15:20

An Asymptotic Expansion for the Multivariate Mills’ Ratio
Tom Stone
Department of Statistics, University of Oxford, UK
Keywords: Mills’ ratio, Multivariate normal distribution, Asymptotic expansion, Conjugate distribution,
Extreme value theory
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The Mills’ ratio for mulivariate normal distributions over an infinitely extended rectangle is explored
initially via two easily implimentable inequalities and thereafter through an enveloping asymptotic
expansion. The expansion is valid provided the vertex of the rectangle lies in a polyhedral half-cone
determined by the set of regression planes. The expansion obtained here is a natural generalisation of the
classic expansion for the normal univariate integral and the coefficients in it involve the moments of the
conjugate multinormal distribution. The performance of the expansion is assessed in numerical work and
comparison made with modified versions of well known approximations. Theoretical application of the
expansion to dependence within extreme values of the bivariate normal distribution will also be discussed.
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Session 6b
Courtyard Room 2, Chair: David Cairns
Start time: 13:45

Analyzing Microarray Data with the Generative Topographic Mapping
Approach
Isabelle M. Grimmenstein and Wolfgang Urfer
University of Dortmund, Germany
Keywords: Microarray data, Classification, Visualization, SOM, GTM
The technology of microarrays became very popular in the last years. It allows to monitor the expression
patterns of thousands of genes from different cell types under diverse conditions simultaneously. This
offers new perspectives for research in microbiology. It makes the understanding of complex biochemical
processes possible and gives a new perspective for the design of advanced therapies against diseases.
However, microarray experiments produce a vast amount of data, making the use of efficient statistical
tools necessary. Frequently, the aim is to discover structure in the data and to reduce their complexity.
This can be provided by common clustering methods like k-means and hierarchical clustering having also
some deficiencies in the context of microarray data analysis. However, if also a visualization of the data is
desired, the Self-Organizing Map (SOM) approach by Kohonen (1982) proved to be an appropriate tool
in several microarray applications. Due to its heuristic nature though, the SOM approach exhibits also
some drawbacks. To overcome the deficiencies of the SOM, the closely related Generative Topographic
Mapping (GTM) approach by Bishop et al. (1998), being founded on a probabilistic framework, is
proposed as an alternative. Its suitability for the analysis of microarray data is explored on a data
example and proposals for further enhancements in the given context are made.

References
BISHOP, C.M.; SVENSEN, M. and WILLIAMS, C.K.I. (1998): GTM: The Genera- tive Topographic
Mapping. Neural Computation, 10, 215–234.
KOHONEN, T. (1982): Self-organized Formation of Topologically Correct Feature Maps. Biological
Cybernetics, 43, 59–69.
Start time: 14:15

Pharmacokinetic Models
Oleg Volkov
Queen Mary, University of London, UK
Keywords: Pharmacokinetics, nonlinearity, variance heterogeneity, autocorrelation
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The central theme of the talk is an individual-level nonlinear pharmacokinetic (PK) model. After an
introduction to a compartmental model for the mean, the patterns of autocorrelation and heterogeneous
variance of errors are considered. The discussion is supported by investigations of experimental data.
The conclusion is that the simplifying assumption of uncorrelated errors with constant variance is
often unrealistic, and that PK modelling is improved by incorporating autocorrelation and variance
heterogeneity of errors. The main references are: Davidian, M. and Giltinan, D. (1995) Nonlinear models
for repeated measurement data. Chapman and Hall, London; Diggle, P. (1990) Time series: a biostatistical
introduction. Oxford University Press, Oxford; Lindsey, J. (2001) Nonlinear models in medical statistics.
Oxford University Press, Oxford; Seber, G. and Wild, C. (1989) Nonlinear Regression. Wiley, New York.
Start time: 14:45

Designing Experiments for Estimating Nonlinear Models
Farinaz F. Monadjemi
University of Sheffield, UK
Keywords: Design, Experiment, Nonlinear, Optimality, Locally
Experimental design is a body of knowledge and techniques that enable an investigator to conduct
better experiments, analyse data efficiently, and relate the conclusions from the analysis and the original
objectives of the investigation. Designing an experiment is difficult when the model is not linear or when
a nonlinear function of the coefficients of a linear model is of interest. The reason for that is that the
optimality of the designs depends on the values of the unknown model parameters. Such problems are
referred to as nonlinear design problems. The aim of this talk is to show how the optimal design theory can
be used to construct optimum design for nonlinear models. Construction of locally D-optimum designs
will be discussed and illustrated with an example.
Start time: 15:20

A Novel Bivariate Design For A Combined Phase I/II Clinical Trial In
Oncology
S.M. Bailey and D.S. Coad
University of Sussex, UK
Keywords: Phase I/II, Bayes, Bivariate modelling
Motivated by the need for more accurate estimates of the maximum tolerable dose (MTD) in phase I
clinical trials and in examining its relationship with the efficacious responses in phase II trials, we combine
the two into a single trial in which the responses are simultaneously modelled. This can be shown to
reduce the total number of patients required, and can also lead to early recognition of incompatible
dose ranges. Based on an extension of the univariate continual reassessment method (O’Quigley, Pepe
and Fisher, 1990), a new Bayesian design is proposed using the bivariate Gumbel model (Murtaugh and
Fisher, 1990) to estimate the joint probabilities of toxicity and efficacy. Results compare favourably
with those of other designs of this type (Braun, 2002) and simulations are presented. For example,
the new design targets the MTD more accurately without a significant increase in the total number of
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patients. Allocation proportions also show improvement on previous results and lower levels of toxicity
are displayed.
References
O’Quigley J, Pepe M, Fisher LD. Continual reassessment method: A practical design for phase I clinical
trials in cancer. Biometrics 1990; 46: 33-48.
Braun TM. The bivariate continual reassessment method: Extending the CRM to phase I trials of two
competing outcomes. Controlled Clinical Trials 2002; 23: 240-256.
Murtaugh PA, Fisher LD. Bivariate binary models of efficacy and toxicity in dose-ranging trials.
Communications in Statistics - Theory and Methods 1990; 19: 2003-2020.
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Session 6c
Courtyard Room 4, Chair: Peter Gregory
Start time: 13:45

On Bayesian Zero-failure reliability demonstration
M. Rahrouh
University of Durham, UK
Keywords: Bayesian Reliability demonstration,testing, failure-free systems
We consider required testing of a system in order to demonstrate a level of reliability with regard to its
use in a process after testing. We explicitly assume that testing reveals zero failures, which is realistic
in situations where high reliability is required and where failures during testing lead to redesign of the
system. We summarize results for a few different problem formulations relevant to such situations, and
illustrate these via an example.
Start time: 14:15

Some Investigations into the Distance Analysis
Bidin Yatim, W.J.Krzanowski and T.Bailey
University of Exeter, UK
Keywords: Distance Measure, Analysis of Distance, Permutation Tests
Multivariate data in which the units have a factorial structure often arise in practice. Multivariate analysis
of variance (MANOVA) is a standard method for analysing such data, but assumes multivariate normality
and has other limitations. Consequently, alternative methods for testing differences amongst groups of
observations are necessary in some situations. Various approaches are possible, one of which is based on
dissimilarity or distance measures between individuals. This method is referred to as Analysis of Distance
(AOD). Steps in AOD include: (i) calculating a matrix of distances among all pairs of observations using
an appropriate metric (ii) partitioning the total sum of squared distances into appropriate components
and (iii) performing permutation tests for differences between groups and their interactions.
This seminar describes the AOD technique and reports on simulation studies to compare the performances
of AOD, MANOVA and variants of MANOVA in a number of different circumstances. The comparisons
are based on average power and average size, and interest lies in whether AOD results are better in
situations where the validity of MANOVA is questionable.
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Start time: 14:45

Do you want to take on a significant and exciting challenge?
Pete Ceuppens
AstraZeneca
This talk will describe the substantial challenges facing a statistician within the Discovery part of the
Pharmaceutical industry. It will explain why, if you want to be very successful, you will need excellent
problem solving skills, the ability to influence a wide range of people, and a strong sense of determination
and energy to bring about change.
Start time: 15:20

Methodology at the Office for National Statistics
Gareth James
Office for National Statistics
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Poster abstracts in alphabetical order
A Model for the Survival Times of Acacia mangium Plantation in a
Spacing Trial
Kamziah Abd Kudus and Dr. Alan C.Kimber
School of Applied Statistics, The University of Reading
Keywords: survival, interaction, Weibull, shape parameter, maximum likelihood

Survival times for the Acacia mangium plantation in the Segaliud Lokan Project, Sabah, East Malaysia
were analysed based on twenty permanent sample plots (psp) established in 1988 as a spacing experiment.
The psp were established following a complete randomised block design with five levels of spacing being
the treatments, and are randomly assigned to units within blocks at four different sites. The first diameter
and height measurements were recorded in 1990, followed by annual inventory until 2001.
The survival times in years of trees are of interest. Since the inventories were conducted yearly, the
actual survival time for a tree has not been observed. Hence, the survival time is said to be censored.
Left censoring is encountered when a tree died within the first two years of the plantation. Between the
ages of two to 13 years, the inventory was conducted yearly; therefore, the actual death occurred within
an interval of one year. This type of censoring is interval censoring. Right censoring occurs if a tree was
known to be alive at the last inventory (year 2001).
Initial analysis on the survival of the Acacia mangium plantation suggested that there exists block by
spacing interaction and that a Weibull model gives a reasonable fit to the replicate survival times within
each block by spacing combination. However, the initial analysis also suggested that a standard Weibull
regression is inappropriate because the shape parameter differs between psp’s.
In this paper we investigate the form of the non-constant Weibull shape parameter. Parsimonious models
for the Weibull survival times have been derived using maximum likelihood methods.

Partial size-&-shape Distribution of 3D landmarks
Alshabani A.
University of Nottingham, UK
Keywords: shape; landmark; size-&- shape; isotropic; rotation; Bessel functions; human motion; curve;
Principal components analysis.
In this work a theoretical distribution for partial size-&-shape of 3D normally distributed landmarks
is derived in both general and particular cases. By partial size-and-shape we mean invariance under
rotation in one particular plane, but not full 3D rotation invariance. The motivation for the present work
is related to the modelling of 3D human movement curves where there are clear rotational differences in
the x − y plane but not in the x − z and y − z planes due to the tasks given. Therefore, analysis needs
to be carried out by ignoring rotation effect for x − y but not for the other two planes.
We will also discuss shape analysis and principal components analysis of the curves.
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Standardisation of NIR Instruments using Wavelets
Anne Andrew
University College London
Output from different near infrared instruments for the same sample may vary, leading to prediction
errors. The between-instrument differences may either be differences in the wavelength at which the
absorbance is measured (horizotal shifts) or differences in absorbance readings themselves (causing
vertical shifts in the spectra) or both. Absorbance errors can be corrected by linear regression with
Bayesian smoothing and shrinkage. However, errors resulting from horizontal shifts must be corrected
first. Wavelets provide parsimonious representations of functions and are particularly appropriate for
representing functionsthat include stretches where they are constant or where there is local detail. We
model the wavelength shift in the wavelet domain so that wavelet coefficients have a high probability of
being zero.

Modelling of Turkish Earthquake Insurance Claims between 2000-2003
B. Burcak Basbug and Henry Wynn
London School of Economics, UK
Keywords: Earthquake insurance, Claims, Non-homogenous Poisson Process, Kernel function,
Likelihood
The aim of the research is to model the Turkish earthquake insurance claims data obtained from the
Turkish Catastrophic Insurance Pool (TCIP) for the period of 2000-2003. The first part of the work is
to model the number of claims and the amount of claims over time. The second part will involve the
covariates like magnitude, population, earthquake risk area and the number of buildings in the earthquake
place. Different kernel functions will be used for the modelling. These kernel functions will play a crucial
role in estimating the parameters for the likelihood of the aggregate claims.

Michele Bottone
Imperial College London, UK

Variable Selection Using Principal Component Analysis and Partial
Correlation
Jonathan Cumming
University of Durham, UK
Keywords: variable selection, principal component, principal variable, partial correlation
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A common goal of exploratory multivariate data analysis is to attempt to reduce the dimensionality of
the data in such a way as to preserve as much of the underlying information as possible. Using a subset of
the principal components of the data can achieve this. However since the principal components are linear
combinations of all the original variables this can pose problems for subsequent interpretation and offers
little help for future data collection. A more preferable solution is identify and use a subgroup of the
original variables rather than the principal components. Various solutions to the problem of identifying
these variables have been proposed by Jolliffe, McCabe and Krzanowski. Motivated by these methods, a
measure of the variability of a variable is proposed and a new selection procedure is developed making use
of principal components analysis and partial correlation. The performance of this method and the other
established methods is compared using a series of simulated data sets. These results clearly demonstrate
that the proposed method outperforms the other methods on the benchmark data sets. Some extensions
to the proposed methodology are also presented and their implications discussed.

Regression Analysis Considering the Sampling Design
Cléber C. Figueiredo, Mônica C. Sandoval and Denise A. Botter
University of São Paulo, Brazil
Keywords: Regression, Sampling, SUDAAN, ADAC, Model Selection
We have studied Linear Regression Models for data analysis when the data set came from a complex
design. We shall consider aspects of the theory and an application utilizing the SUDAAN software and
the “ADAC” library for R which have been built by Pessoa and Moreira (2002). We shall intend comparing
the results that consider the complex survey with those that do not make the same assumption. The
idea is the evaluation of these two softwares in Regression Analysis. When the simple random sampling
was not used, how to estimate the regression parameters? By the way, we have utilized a data set
that is a little part of an experimental census that took place in Limeira - Brazil. The sampling was
drawing in two steps. First step: selection of twenty-five clusters in a probability proportional to size
sampling. Second step: in each cluster nearly ten percent of the houses were selected in a simple random
sampling without replacement. Now, the question is: how to model the relation between the family
income and other variables such as sex, age, instruction and race? It was fitted two models: the first one
considering the design and another that does not consider the design. We have studied how to solve these
problems based on estimating equations. Our attention has focused on: Godambe and Thompson (1986)
Parameters of superpopulation and survey population: their relationships and estimation. International
Statistic Review. Mathematical Reviews ; and Chambers and Skinner (2003) Analysis of Survey Data.
Chichester: John Wiley and Sons.

Do Global Outcomes Increase Efficiency in Stroke Clinical Trials?
Laura Gray, Philip Bath, on the behalf of the OAST Collaborators
University of Nottingham, UK
Keywords: Clinical trials, Global outcomes, Univariate methods
Background: Most stroke clinical trials have given neutral results. Sub-optimal statistical analyses may
have contributed to trial failing. Methods: Data from stroke trials studying the effects of interventions
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known to positively or negatively alter functional outcome - Rankin Scale (RS), Barthel Index (BI) - were
assessed. Analyses used 2 sample statistical tests for ordinal or nominal data, bootstrapping (3*3000
cycles) and global outcomes (GO). The GO was calculated using the GEE method, with BI¿=95 and
RS¡=1. The results gained from each test were compared using Friedman 2 way ANOVA. The analyses
were performed on BI and RS, both separately and combined. Results: Data from 10 trials (7 acute, 3
rehabilitation, 3972 patients) were assessed. No significant difference was found between the results (BI:
p=0.54, RS: p=0.10, BI and RS: p=0.37). For BI, RS and BI/RS combined, the chi square test (noncomplete recovery: BI¡95, RS¿1) ranked highest. GO ranked second highest for both BI and BI/RS. For
the RS the GO ranked lower, succeeded by the bootstrap, Wilcoxon test and chi square (BI¡95, RS¿1). In
all cases the Kolmogorov-Smirnov test ranked lowest, followed by the chi square test (dead or dependent:
BI¡60, RS¿2). Conclusions: The chi square test for non-complete recovery was the most efficient on both
BI and RS. GO ranked higher than many of the currently used methods of analysis. The addition of data
from further trials will help refine these analyses.

Optimal Intervention for Epidemic Models with Parameter Uncertainty
Nathan Green
University of Liverpool, UK
Keywords: Epidemics, Optimal intervention, Isolation-or-total-immunisation policies
The assumption that we know the transition rate parameters governing infection and removal is a
common simplification in the study of epidemic modelling. In reality, uncertainty over the transition
rate parameters exists. In this poster, we will not assume this perfect information. We shall compare
intervention strategies for parameters known and unknown. Previous work has, for example, used
Bayesian techniques to make inferences on the parameters in the model (see e.g. O’Neill and Roberts
(1999)) However, extending this analysis to determine the effect of parameter uncertainty on intervention
strategies has had less attention. We will address the most commonly studied model, namely the general
stochastic epidemic model (a Markovian S.I.R. model) parameterising using infection and removal rates
as the model parameters in question. We consider policies allowing for (i) the isolation of any number
of infectives at any time, or (ii) the immunisation of all susceptibles at any time (total immunisation).
Graphical examples are given to illustrate the results.

Statistical Analysis Of Gene Expression Profiles Obtained By
Microarray Experiments
Emma L. Holian
National University of Ireland Galway, Ireland
Keywords: Anova, Mixed models, Multiple significance testing, False Discovery Rate.
The aim of this work is to explore various statistical techniques to identify genes which contribute to
some change in phenotype level. Experiments are carried out with the aid of microarray technology which
allows the simultaneous screening of several thousand of candidate genes.
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A microarray consists of thousands of probes of cDNA, a single stranded copy of genetic material of a
known identifiable gene, spotted in an ordered fashion of subgrids on a slide. Hybridization involves the
single stranded cRNA of a prepared target solution, pipetted onto the slide, binding with its matching
single stranded cDNA in the probes to form the double helix DNA molecule. A target solution is fabricated
by mixing equal solutions of DNA material from two sources, referred to as the treatment and control,
the difference between these sources being indicated by fluorescent dyes cyan 3 (green) and cyan 5 (red).
The aim at this point is to compare the intensities between fluorescent signals at each spot (probe) to
assess the level of differential expression, of each gene, in the respective tissue samples which constitute
the target solution.
An anova model is used to identify which genes are displaying differential expression accounting for some
of the systematic variability, such as array or dye effects. The model is applied on a per gene basis. The
term of interest, V Gkg , are gene-specific variety effects, for varieties k = 1 treatment, 2 control. The
analysis also produces three forms of F-statistic applying different weighted combinations of the genespecific variance and global variance estimates.
We describe multiple significance testing procedures, in particular Westfall and Young step-down
permutation procedure, and another technique known as Significance Analysis of Microarrays (SAM).
These methods address the problems that arise as a result of testing thousands of hypotheses
simultaneously and attempt to apply some control of the number of Type I errors that may occur.

Towards Robust Priors for Constructing Chronologies
Angela J Howard
University of Sheffield, UK
Keywords: Bayesian Statistics, Archaeology
The Bayesian approach to chronology building is a well-established tool in archaeological research and
is beginning to play an increasing role in related disciplines such as geology and climatology. When
interpreting groups of related chronometric data (such as radiocarbon dates) within the Bayesian
framework, the convention is to assume that material suitable for dating was deposited at a uniform
rate between start and end points of unknown calendar date. Initially, it was assumed that such models
constituted vague priors and that they were suitable for use in a wide range of applications. This has
proven to be the case for a great many real problems, but recent work has shown that when interest focuses
on quantities other than marginal calendar date estimates, for example the length of time elapsed between
two events, the conventional uniform priors are more informative than many researchers intended.
My current research is seeking to establish the impact of the conventional prior assumptions of uniform
deposition rates upon Bayesian inferences about a range of features of the chronological models. As well
as devising and implementing generalisations of, and alternatives to, the uniform prior model. In this
paper I propose a family of alternative prior models, which includes the uniform as a special case and
allows for more realistic and robust modelling of the deposition process. The proposed family of models
has properties that are tailored to particular problems in archaeological research. Properties of both the
conventional and new models are illustrated, using a case study relating to the radiocarbon evidence for
the Lateglacial recolonisation of northern Europe.
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Quantifying Expert Opinion as a Probability Distribution
David Jenkinson
Open University, UK
Keywords: Probability elicitation, subjective probability, expert opinion, Bayesian statistics, prior
distributions
This research considers the subjective view of probability and asks about how people’s opinions about
the uncertainty of an event can be converted into probabilities and probability distributions. This is
particularly important within Bayesian statistics regarding the use of informative prior distributions.
The research forms part of a project involving statisticians and psychologists from four UK universities,
which is funded by the NHS. This presentation includes information on the psychological aspects of
making probabilistic assessments, methods for assessing probabilities and relating them to distributions
and statistical models, some applications in industry and some details of the research questions I hope
to ask.

Inference in Models with Indicators and Strongly Exogenous
Regressors
Carlos M. F. Santos
University of Oxford, UK
Keywords: Single Impulse Indicators, Outliers, Regression
We show that the OLS estimator of a single impulse indicator coefficient is unbiased and efficient but
inconsistent. Notwithstanding, its variance can be consistently estimated, and the ratio of the inconsistent
estimator to its consistently estimated standard error has the usual distribution. Nonetheless, the power of
a significance test on a single impulse’s parameter does not converge to unity as the sample size increases,
contrary to classical regression results. We relate these facts to lack of divergence in Fisher information
and explore a way of overcoming this: forming linear combinations of indicators. We establish necessary
conditions for consistent estimation of the index of indicators’ parameter, even with misspecified weights.
We provide evidence that White’s heteroskedasticity test has the wrong size in the unrestricted indicators
model. We show that this is not a finite sample issue, and suggest an improvement on the test. Adding to
this, we present Monte Carlo results that highlight the lack of power of Bowman and Shenton’s normality
tests in an unrestricted indicators setting for small samples. Lastly, we provide Monte Carlo evidence
that the inclusion of a large plethora of single impulse dummies in the GUM does not distort model
selection.

Detecting Outliers in Univariate data
Majid Sarmad
University of Durham, UK
Keywords: Outlier, Modified Z-scores, Seheult-Tukey, Slash Distribution, Measure of Badness, R
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There are some methods to find outliers in a univariate data set, if any exist. A comparison between
modified Z-scores as a known method and Seheult-Tukey using median (lo-median for even sample size)
as a new method has been done in this study. Each method needs a cut-off value. The basic idea to
compare these two methods is minimax rule according to a special loss named measure of badness. The
measure is computed for some cut-off values and a compromise value has been found in a simulation study
using R for two population; Gaussian and Slash which is a population having outliers. The simulation
study contains ten million samples sized n = 5, ..., 20, 30 from each population. The results show that
inefficiency of compromised badness in Seheult-Tukey is less than the modified Z-scores for all n expect
6 and 8.

Partial Observations Of A Tree-Indexed Process
Marcus Sheehan
University of Warwick, UK
Keywords: Probability, Trees
Consider a sequence of IID random variables ξu , indexed by the integers Z, taking values -1 and +1. Let
p = P(ξu = +1). Define another sequence of IID random variables by ηu = ξu ξu+1 , u ∈ Z. Then it is
easily seen that given the (ηu )u∈Z , it is possible (with probability 1) to recover the corresponding (ξu )u∈Z
provided p 6= 12 . This is a consequence of the Strong Law of Large Numbers. But what happens if instead
of indexing the ξu by the integers we use the infinite-rooted binary tree T ? In this setting the ξu are IID
random variables with the same distribution as before but now we define the ηu by
ηu = ξu ξu0 ξu1 (u ∈ T ),
where u0 and u1 are the immediate descendant nodes of u. It appears at first that given the ηu there
will be (uncountably) many possible reconstructions for the ξu consistent with the observed ηu . We will
1
see, however, that when p(1 − p) ≤ 16
, all but one of these possible reconstructions is improbable, in a
sense that will be made mathematically precise.

Stochastic Modelling in Sport
Xin Shi
University of Salford, UK
Keywords: Multinomial Logistic Regression, Sport, Cricket
At Leeds in the 4th Ashes Test Match in 2001, Australia declared their second innings and set England
a final innings target of 315. England won. This is an indicative example of the cautiousness of decision
making in sport at the highest level that could benefit from mathematical statistics.
Across the spectrum of sports, statistics could be a powerful tool for analysis. In this talk, we will discuss
how statistics can contribute in cricket, and other sports. Many parties from managers to players to
betting companies are of interest to predict the outcomes of sporting matches. A match outcome model
is suggested for decision making during matches. The application is illustrated through the example of
test cricket, with the real sporting data appropriate for the setting of the multinomial logistic regression
model.
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Capturing Market Risk & VaR For Relative Performance Options
P. Stergiou, J. Congleton, N. Christofides, A.G. Constantinides
Imperial College London, Citigroup London, Imperial College London and Imperial College London
Keywords: VaR, Relative Performance Options, Rainbow Options
Capturing Market Risk exposure for Equity Rainbow Options is computationally intensive since pricing
requires Monte Carlo (MC) Simulation. This paper reviews a number of techniques currently used by
risk managers, discusses potential improvements and proposes a novel approach which is expressing local
risk accurately and in a computationally feasible way. The proposed technique uses coordinate system
transformation to the direction of maximum convexity.
European call options on the maximum of two and three risky assets are used as case studies to assess
the proposed technique.
The aim of this paper is to provide an insight on how using only one gamma (2nd derivative)
approximation technique, we can accurately capture local Market Risk for N-dimensional products such
as Equity Rainbow products. This technique is tested by a calculation of VaR (Value et Risk).
The objective of this paper is to show how the proposed technique is complete, robust and of low
computational complexity as well as how this technique can be used in an efficient VaR calculation.

Minimal Directed Spanning Trees And Dickman-Type Distributions
Mathew D. Penrose and Andrew R. Wade
University of Bath, UK and University of Durham, UK
Keywords: Spanning tree, extreme values, weak convergence, Dickman distribution.
In Bhatt and Roy’s minimal directed spanning tree construction for n random points in the unit square
[A.G.Bhatt and R.Roy (2003), On a random directed spanning tree (preprint, to appear in Adv. Appl.
Probab.)], all edges must be in a southwesterly direction and there must be a directed path from each
vertex to the root placed at the origin. We identify the limiting distributions (for large n) for the
total length of rooted edges, and also for the maximal length of all edges in the tree. These limit
distributions have been seen previously in analysis of the Poisson-Dirichlet distribution and elsewhere;
they are expressed in terms of Dickman’s function, and their properties are discussed.
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