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Welcome to Victoria University of Wellington and tbe 60th annual New Zealand Statistical

Welcome to the NZSA 2009 Conference

Association Conference, running from 2 to 3 Sepem@®09. Please help us to celebrate this very

happy birthday for the NZSA over the next two days!

| am delighted that Professors Matt Wand and ijayr are able to join us this year to deliver their
Invited Plenary Talks. Professor Wand has alreadsnga one-day short course $amiparametric
Regressiorhere at Victoria on 1 September, which over 60pfeeattended. Professor Nair will be
remaining in New Zealand for another 10 days, &s 2009 Shayle Searle Visiting Fellow in
Statistics at Victoria. During that time Profes®ir will give two public lectures, which you are

all most welcome to attend; please ask one of tigau@sing Committee for further details.

| hope you agree that the range of papers andngasteoffer is impressive for a two-day meeting,

and | trust you will all have a stimulating and@rgble conference, plus some fun in Wellington.

Thanks are due to the rest of the Organising Coteendind to our generous sponsors. Organisers:
Richard Arnold, Stefanka Chukova and Ivy Liu (allW), Catherine Cameron, Harold Henderson,
Roger Littlejohn (all AgResearch), Mike Camden (Stecs New Zealand) and lan Westbrooke
(DOC). Sponsors: Offlode, SAS, VUW School of Matlatits, Statistics and Operations Research,
and Statistics New Zealand. Thanks too for admratise support from local staff and students,

with special mention for Rowan McCaffery, Christaldr and Ginny Whatarau (all staff).

If you have any queries concerning facilities attdria, please ask one of the local academic staff

or students who are at the Conference, identifiechfthe affiliation on their name badges.

Best wishes,

John Haywood
NZSA 2009 Conference Chair
September 2009
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Conference Programme

The conference programme for Wednesday 2 and Tay&&eptember is given below.

Contributed talks have been timetabled in alphabktorder within sessions, except in a few
specific caseslhe last speaker in each contributed session willebthe Session Chair, except in
the Student sessions where one of the judges with that job. Could session chairs please make
sure all contributed talks keep to time (up to 18 nmutes talk, plus at least 2 minutes for
guestions — 20 minutes in total)since we have a busy schedule and some peoplemshyto
swap between rooms at changeover times duringed®ans.

Presenters are responsible for ensuring their talks ‘ready to go’ when their session starts:
please set up at the latest by the end of the refilement break before each session. Pdf and
powerpoint presentations should both work with no poblems, directly from a USB
Connections for personal laptops are availableifoybu want to use a Macintosh, please use
your own adapter. Projectors for overhead transparencies will bailable in the rooms, if

required.

Wednesday 2 September

Event and Location

8.30am Registration: Maclaurin building, Foyer
onwards
9.00- Welcome and Housekeeping: CO LT122
9.10am Welcome Speech: Pat Walsh, Vice-Chancellor, VUW
Housekeeping: John Haywood
9.10- Plenary Talk 1: CO LT122. Chair: John Haywood
10.10am Matt Wand:Variational approximations in semiparametric regses
10.10- Morning Tea/Coffee: Maclaurin building, Foyer
10.30am
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Session Al: CO 118
Time Series

Chair: Kit Withers
10.30- Laimonis Kavalieris:
10.50am  Counting breakpoints in
time series
10.50- Claudia Kirch:

11.10am  Bootstrapping sequential
tests for change-point

Session A2: CO LT122 Session A3: CO 119

Biostatistics 1 Student Talks 1
Chair: Esther Meenken Chair: Jim Young
Rod Ball:A Virtual Cherif Aidara:The use of
Institute of Statistical auxiliary information in
Genetics dual frame estimation
James BartoriNew Brigid Betz-Stablein:

Zealand's GHG inventory Modelling glaucoma with
— A beginners guide for censored and error prone

analysis NZ statisticians predictors
11.10- Norio Watanabe: Austina Clark:Estimating Keng-Hao ChangRobust
11.30am Estimation of average species richness and regression using
trajectory of nearly comparing the species nonparametric scale
periodic motion similarity using various normal mixtures
models
11.30- Guan Yu ZhengViability James Degnaiimodal Chew-Seng Chee:
11.50am of reducing survey distributions of coalescen Semiparametric mixture
frequency using times given a gene tree il models for symmetric
administrative data a species tree density estimation
11.50am- Kit Withers: The Esther Meenkerfzrom Tilman DaviesOn
12.10pm distribution of the town to farm: Compost in adaptive kernel estimates
maximum of a first order  Canterbury agricultural of spatially dependent
moving average: The systems disease risk
continuous case
12.10- Lunch: Maclaurin building, Foyer
1.10pm
NZSA 2009 Conference 6 Programme



1.10-
1.30pm

1.30-
1.50pm

1.50-
2.10pm

2.10-
2.30pm

2.30-
2.50pm

2.50-
3.20pm

Session B1: CO 118
Probability, Regression
and Calibration
Chair: Walter Davis

Clint Jowett:Quantifying
the division between
professional and amateur
rugby in New Zealand

Frances Krsinichsing
hedonic regression to asse
the housing rentals
component of the New

Zealand Consumers Price

Index

Dong Wang®Properties of a
random matrix with
multivariate normal

columns

Selvanayagam
Ganesalingam®n
triangular approximation to
symmetric probability
distributions

Walter Davis:Playing with
matches: Probabilistic
linkage, uncertainty bias
and variance

Session B2: CO LT122
Statistical Thinking and
Applications
Chair: Stefanka
Chukova

Session B3: CO 119
Student Talks 2
Chair: James Reilly

Jennifer BrownReducing James DawbeAn applied
uncertainty about analysis of bird counts using
uncertainty generalised additive models

Rolf Turner:A dearth of
evidence

Sarojinie Fernando:
Estimation of geographical
relative risk by local
polynomial regression

Irene David:Engaging the Diane HindmarshThe NSW
University 100 level population health survey
audience — How to teach and small area estimation
statistical thinking to and analysis
students from a mixed
background

Kuldeep Kumar:
Bankruptcy prediction
using decision tree
technique

Miriam Hodge:Calculation
of fix-rate bias for
automated telemetry systems

Stefanka Chukova and Ting Wang:Hidden Markov
Dimitar Christozov: models and mutual
Analysing truncated information investigation of

warranty data: A possible link between GP$
stratification approach measurements and
earthquakes

Afternoon Tea/Coffee: Maclaurin building, Foyer
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3.20-
3.40pm

3.40-
4.00pm

4.00-
4.20pm

4.20-
4.40pm

4.40-
5.00pm

5.05pm
7.00pm
7.30pm

Session C1: CO 118
Longitudinal Data
Chair: Ivy Liu

Deborah Brunning:

Experiences with the desig
and analysis of longitudinal

data at Statistics New
Zealand

John BryantAttrition in the
Longitudinal Immigration
Survey New Zealand

Reuben Kendall and Mike

CamdenConfidentiality of
longitudinal collections

Chikako van Koten:
Longitudinal analysis of
count data: A GEE
approach

Ivy Liu: A hybrid method for

longitudinal data

Session C2: CO LT122
Testing and Estimation
Chair: Peter Thomson

John HaywoodHere
today, gone tomorrow?
Exponential reign lengths
revealed and explained

Steve QuinnA
comparison of logistic
regression goodness-of-f
statistics when applied tc
the log link

Robin Willink: A general
construction of a
shrinkage confidence
interval

Lingyun ZhangA note on
Bartlett's M test for
homogeneity

Peter Thomsorixed
methods for fitting the
GEV distribution

Session C3: CO 119
Student Talks 3
Chair: Judith Archibald

Marissa Isidrointercensal
updating of small area
estimates

Hinrich Kozik: A case for
Q7 An application of Q-
methodology

Anna MacDonaldMixture

of parametric and non-

parametric models for
extreme values with
threshold estimation

Aghababaei Jazi Mansour:
Some extensions of the
geometric distribution

Katharina ParryTraffic
network-based modelling

NZSA Annual General Meeting: CO LT122

Pre-dinner drinks: The Skyline restaurant, 1 UplandRd, Kelburn

Conference Dinner: The Skyline restaurant, 1 UplandRd, Kelburn

NZSA 2009 Conference
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Thursday 3 September

Event and Location

Young Statisticians’ Breakfast/Networking: Maclaurin building, Foyer

8.15-
9.00am

9.00-
9.20am

9.20-
9.40am

9.40-
10.00am

10.00-
10.20am

10.20-
10.40am

10.40-
11.00am

11.00-
12noon

12.00-
1.00pm

Session D1: CO 118
Bayesian Statistics
Chair: Richard Arnold

Rahul MukerjeeHighest
posterior density regions
based on empirical-type
likelihoods: Role of data-
dependent priors

Magnus McGeeBayesian
calibration in

Microsimulation of Disease

and Cancer in New Zealan
(MoDCoNZ)

Richard Pennytmputation

variance estimation for the

Accommodation Occupanc
Survey

Finlay ThompsonBuilding
a two stage Bayesian
dolphin capture model with
JAGS

Richard Arnold:Capture-

Recapture estimation using

finite mixtures of arbitrary
dimension

Session D2: CO LT122
NZ Society and Economy
Chair: Steven Johnston

Mike Doherty:Sampling
errors on the six degrees ¢
separation

Brian Easton and Ryan
You: Demographic
determinants of life

satisfaction

Brian Easton, Ryan You

and Sally CasswelLife
satisfaction and drinking:
A preliminary investigatior

Jamas EnrighfThe effects
of health and wealth on th
labour supply and
retirement decisions of
older New Zealanders

Steven Johnstordsing
statistical methods to
answer policy questions:
Sole parents, employmer
incentives and benefit

receipt

Session D3: CO 119
Biostatistics 2 and
Analytics
Chair: Alastair Scott

Yuichi Hirose:Efficiency
of profile/partial
likelihood in the Cox
model

Evan StubbskFeedback
from the field: How our
graduates are letting
down the profession

Saibal Chattopadhyay:
Exponential clinical
trials: Sequential
comparison under
asymmetric penalty

Alastair ScottNon-
response in case-control
studies

Morning Tea/Coffee: Maclaurin building, Foyer

Plenary Talk 2: CO LT122. Chair: John Haywood
Vijay Nair: Process monitoring, anomaly detection, and beydelv directions and

Lunch: Maclaurin building, Foyer

NZSA 2009 Conference
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1.00-

Statistics Education Plenary session on the

Statistics Education

2.00pm parallel workshops, future of the Australian parallel workshops,
first stream: CO 118 and New Zealand Journal second stream:
of Statistics: CO LT122 CO 119
Chair: lan Westbrooke
1.00- Maxine Pfannkuch: Tim BurgessThe
1.30pm Comparative statistical challenges of using
reasoning: Some statistical investigations in
essential dialogues primary school classrooms
1.30- Paul Bucknall, Mike Derek SmithProbability
2.00pm  Camden and Nathaniel trees and two way tables
PihamaA website of
statistical riches
Statistics Education talks: CO LT122
Chair: Mike Camden
2.00- Mike CamdenNew resources for learning of the Curriculum’s sits
2.20pm
2.20- John Harraway (presented by Mike Camdénitew teaching resource for Year 13
2.40pm
2.40- Kevin Burns:How smart are birdbrains? Number sense in the Nealahd robin
3.00pm
3.00- Afternoon Tea/Coffee: Maclaurin building, Foyer
3.20pm
Statistics Education talks: CO LT122
Chair: Mike Camden
3.20- Robin Averill: Learning in Statistics: Perspectives of secondahosl students
3.40pm
3.40- Alasdair Noble and Anne Lawrend@ne good tern...
4.00pm
Statistics Education Statistics Education
parallel workshops, parallel workshops,
first stream: CO 118 second stream: CO 119
4.00- Robin Averill: Ideas for Sandi Tait-McCutcheon:
5.00pm teaching statistics in Framing Statistics and
junior secondary school Probability Level 1 to 5
classrooms
NZSA 2009 Conference 10 Programme



NZSA 2009 Invited Plenary Talk 1

Matt Wand
School of Mathematics and Applied Statistics, Uniusity of Wollongong

Variational approximations in semiparametric regsesn

Variational approximations are a body of analytrogedures for handling difficult probability
calculus problems. They have been used extensineBtatistical Physics and Computer Science.
Variational approximations offer an alternativeMarkov chain Monte Carlo methods and have the
advantage of being faster and not requiring corererg diagnoses, albeit with some loss in
accuracy. Despite the growing literature on vasia approximations, they currently have little
presence in mainstream Statistics. We describentegerk on the transferral and adaptation of
variational approximation methodology to contemppr&tatistics settings such as generalised
linear mixed models and semiparametric regressidns talk represents joint research with
Professor Peter Hall and Dr John T. Ormerod.
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NZSA 2009 Invited Plenary Talk 2

Vijay Nair
Department of Statistics
Department of Industrial & Operations Engineering
University of Michigan, Ann Arbor

Process monitoring, anomaly detection, and beyond:

New directions and applications

There is a huge literature on anomaly detectionirdpavith statistical process monitoring in

manufacturing, engineering process control, ancig&dgoint detection. More recent work includes
methods for multivariate data, time series, intBggestatistical and engineering process contrdl an
so on. In this talk, we will provide a brief rewieof these methods and describe recent
developments motivated by new applications. Theselude various issues in advanced
manufacturing, fraud detection in telecommunicaticemd finance, fault detection in sensor

networks, monitoring quality of service in commuations networks, and biosurveillance.

NZSA 2009 Conference 12 Invited Plenary Talk 2



NZSA 2009 Abstracts for Contributed Talks: Students

Abstracts appear alphabetically, ordered by the spaker’s last name

Cherif Aidara
Victoria University of Wellington

The use of auxiliary information in dual frame gsdtion
In this paper we propose extending the dual frastienators proposed by Hartley (1962) and Meca@D{) to
incorporate auxiliary information. Techniques knoterbe efficient in incorporating auxiliary infortan in the
estimation procedure are used. These techniquesanely the generalised regression and calibrafitme

resulting dual frame estimators and their variarszesdiscussed in this paper.

Brigid Betz-Stablein
Massey University

Modelling glaucoma with censored and error pronedictors

Glaucoma is the second leading cause of blindmesisei world, accounting for 12.3% of blindness daitle.
Glaucoma is caused by a build-up of fluid in the,ayhich can lead to permanent, irreparable vikisa. While
glaucoma subjects’ eyes are more likely than noeyes to lack spontaneous venous pulsation (SYR)can be
induced by applying pressure to the eye using dthatmodynamometer. Recently, research undertakdrhbe
Lions Eye Institute (Perth, WA) has suggested tihatpressure measured, ophthalmodynamometric {QDE),
is related to the severity of glaucoma. The amadintata available is limited; therefore it is imfzort to employ
efficient statistical models to investigate thiatienship. Recorded ODF values are subject to ureaent error,
which is complicated by heteroscedastic variatiot the fact that the data is also censored at ¥éeoemployed
hierarchical models within a Bayesian frameworkirnwestigate the effect of change in errorless ODF o
increased excavation of the optic disk, a meastigdanicoma progression. Our results showed that gizhe
effect of ODF on glaucoma progression increasedpened to models that do not account for measuregerent
and censoring. Therefore change in ODF may prowdee information than originally thought to assist

glaucoma prognostication, and may play a larger irohssessing the likelihood of glaucoma progoessi

Keng-Hao Chang
University of Auckland, Department of Statistics

Robust regression using nonparametric scale nommatures
A standard assumption for linear regression istth@trandom noise has a normal distribution. Howeee some
real-world data this assumption may not necessholg and the model can be badly fitted, e.g., wtherrandom
noise follows a distribution with heavier tails théhe normal or when there exist outliers. In tiakk, | will

describe a method that uses nonparametric scaieaharmixtures to solve this problem.

NZSA 2009 Conference 13 Contributed Talks: Students



Chew-Seng Chee

Department of Statistics, University of Auckland

Semiparametric mixture models for symmetric derestynation

We present a general semiparametric framework baseadixtures for univariate symmetric density estiion
and propose a semiparametric mixture symmetricigeastimator (spsym). The performance of the estim
hinges on appropriate choice of the tuning paramé&tethis end, we introduce a simple strategysklecting the
tuning parameter in practical implementations. 8itiee spsym is essentially a semiparametric mixtooeel,
this allows us to take advantage of the CNM-MS allgm used to fit semiparametric mixture models arith
minor modification the algorithm can be used fa #psym computation. A simple real example shoasttie
mixture-based method provides an attractive comgigmto the traditional kernel-based method. The

performances of the mixture-based and kernel-bamttods are illustrated through a simulation study.

Tilman Davies

Massey University

On adaptive kernel estimates of spatially dependsaase risk

Kernel smoothing is a well known technique for g¢stimation of relative risk based on point locatiaf disease
cases and sampled population controls containddnidt defined geographical region. Most applicatiof this
methodology have made use of the fixed-bandwidthiee of the kernel estimator in order to obtaitineates of
the requisite densities. A more intuitive appro&cto utilize a variable smoothing parameter withickh we are
able to reduce the bandwidth in areas of high pdingtering to provide more detail and increasi® ismooth
over' isolated observations in regional areas,canigue shown to yield certain theoretical benéefiits the
individual densities. Despite these potential bénethe increased complexity involved with the atilae
estimator has left a number of technical issue$ @ bandwidth selection and edge-correction treatamt
additional attention. Problems also present therasethould we wish to make use of the adaptivestistace for
detection of significant 'hotspots' of disease dsie to excessive computation time. The techngslds to do
with the implementation of the adaptive surface addressed and we develop a computationally ineskgen
approach for highlighting anomalous sub-regionsisi on the adaptive surface. The performance ti fired
and adaptive surfaces in terms of integrated sqae® is then examined based on results from sitioul
experiments.
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James Dawber

University of Canterbury

An applied analysis of bird counts using generaliadditive models

This is joint work with Jennifer Brown (Universitf Canterbury) and lan Westbrooke (DOC)

Bird counts are regularly collected across New &e@lin an attempt to understand the abundancer@afircdird
species. Analysing such data accurately becomasportant role in describing the nature and dynaroicthese
bird populations. The application of Generaliseddifide Models (GAMs) to such datasets is one pdgsib
effective way in producing good models. The appiicaof GAMs on bird counts was explored using réel
data, as part of a restoration project lead by DO®elson Lakes National Park. The advantages ioigusuch
models on count data are explained, along withigbees and drawbacks that were encountered in ddeling

process.

Sarojinie Fernando

IFS/Statistics, Massey University, Palmerston North

Estimation of geographical relative risk by locallpnomial regression
A common problem in epidemiology is the estimatidrspatial variation in risk associated with a dise In this
talk, we focus our attention on the estimation eélative risk function using data on the locatiecases and
controls in geographical epidemiology. This candixained by using a ratio of two bivariate kernehsity
estimates (the density ratio method). A novel aliéve is to use local polynomial regression toneste the
relative risk function. We have studied the prapsrof the latter method and derived the asymptuiis and
variance of local polynomial estimates. The perfamge of estimators based on the above mentiondtbdsetre
compared through a Monte Carlo simulation studyidmstrated using five synthetic problems. An apgtion on

disease in myrtle trees is presented.
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Diane Hindmarsh

CSSM, School of Mathematics and Applied Statisticd/)niversity of Wollongong

The NSW population health survey and small ardanatibn and analysis
This is joint work with David Steel and Ray Chandydroth CSSM

The CATI-based population health survey program bbyrNSW Health publishes annual estimates at e st
level and for the eight health areas for a largelmer of health related measurements. Each of tite bealth
areas is geographically and socially diverse, argingle estimate for an entire area ignores this. Birect
estimators at the Local Government Area level,oorafge-sex domains at the health area level, relagively
high standard errors, which affects their use imltheevaluation and planning. There is a desings® small area
estimation methodologies to provide estimates ki@t greater precision, but two questions need enirsgv
which of the many methods is best suited to thexiig situation, and, how do we educate the erasuabout
the resultant estimates so that they use themaaitifidence rather than revert to the direct estmathis paper

will outline the NSW Health Survey program and heesare answering these two questions.

Miriam Hodge
University of Canterbury

Calculation of fix-rate bias for automated telenyetystems
GPS and other radio tracking equipment are becomage widely used by researchers for modelling ahim
habitat. In a typical monitoring program an animvél be fitted with a tracking collar. This traclgrcollar will fix
the animal's location at a set time interval. Thieges of the animal's location can then be cre$srenced on a

digital map (GIS) containing habitat informationdathe animal's preferred habitat can be modelled.

Care must be used in modelling the habitat becatie tracking collars have different transmisgiwababilities
in different habitats. The habitat observationstaased towards habitats that allow good transpmnssdne way

to minimise this bias is to weight observationsabyeasure of transmission quality.

Researchers have attempted to estimate the deteatighting by placing stationary collars in thedst area and
recording the fix-rate. The results of these swidiee unsatisfactory because stationary collarsotd@ccount for
animal movement and behaviour. Johnson (1998) asearogate for stationary collars by analysing@riime

periods where the animal was relatively stationd/g. will develop this method further by incorponggithe non-

stationary sites in the detection rate calculation.
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Marissa Isidro

IFS, Massey University

Intercensal updating of small area estimates
The main objective of my research has been to dpvelfeasible and theoretically sound intercenpdhating
method for small area estimates of poverty stasistin third world countries. My proposed methodcidled
Extended Structure PREserving Estimation (ESPRE#Ehod, this approach is an extension of the claksioall
area estimation technique called structure prasgrestimation (SPREE) method — an approach to saned
estimation based on a categorical data analysmefneork. ESPREE is structured within a generalizedal
model (GLM) framework and uses information from thest recent survey and pseudo-census (replicatedt

the census data) data to generate updated smakstienates.

The World Bank in collaboration with the Nationatatstical Coordination Board in the Philippinessha
conducted an intercensal updating project usingethodology based on the widely implemented smadh ar
estimation methodology for poverty measures indthiworld countries called ELL (Elbers, Lanjouw and
Lanjouw). The estimates generated from the ELL #mel ESPREE updating methods were compared and
substantial differences were observed not onlhatsmall area level (municipality) but also at ligkevels of
aggregation e.g., provincial and regional levelee ESPREE method seemed to work better than the ELL
updating method in that the ESPREE method geneusiieidsed estimates. An in-country validation eiseravas
conducted allowing for better assessment of acb#pyaand consistency of the estimates generatéd the

available indicators at the municipal level as vaslwith the expert opinion of key informants.

Hinrich Kozik

Victoria University of Wellington

A case for Q? An application of Q-methodology
Q-methodology (or simply 'Q") provides a foundatifor the systematic study of subjectivity, a pefson
viewpoint, opinion, beliefs, attitude, and the like Q-methodology people (and not their traits) aubject to
correlation and factorisation: instead of scorintai@e number of people on a small number of véegbQ-
methodology requires a small number of people k-@der a relatively large number of test items;shsas
statements, and then factorises these scores.ufjlthihere is plenty of evidence of controversy peer criticism
regarding Q-methodology (particularly up until ttede 1960s) it is now being widely adopted as anneat
investigation for attitude measurement, particylaml North America. Using an application of Q-metbtogy
(my exploratory MA research on impacts of telecortingion people with disability) the talk will intduce the

audience to the basics of Q.
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Anna MacDonald

University of Canterbury

Mixture of parametric and non-parametric models éatreme values with threshold estimation
The traditional asymptotically motivated extremdéueamodel for the tail(s) of distributions (excerdas over
high thresholds) is the Generalised Pareto digtdbuSubstantial uncertainty can be introducethtioestimates
due to the selection of the threshold. Typicaltynswhat subjective threshold choices are made ugegghical
tools. Recently, various mixture type models haweerb proposed for the entire distribution function,
simultaneously capturing the bulk of the distribatiwith the flexibility of the Generalised Paretor fthe
upper/lower tails. These mixture models either iekpy include the threshold as a parameter to sterated, or

somewhat bypass this choice by the use of smaatisitron functions between bulk and tail models.

We introduce a new mixture model, based on usingosimlmg techniques to capture the bulk of the itistion
with the inclusion of the threshold as a paramietdre estimated, using Bayesian techniques. Cosgariof the

model are made using both traditional techniquesadimer mixture models.

The primary goal is exploring mixture models andittapplication for modelling high frequency phyemgical
measurements for preterm babies. Via the estimatibrsuitable quantiles, we are looking to refiner ou
understanding of "normal ranges" for the level amdability of these measurements. The proposedeinisd
applied to blood oxygenation from preterm babiethi& neonatal intensive care units at Christchikidmen's

Hospital, New Zealand.

Aghababaei Jazi Mansour

IFS/Statistics, Massey University, Palmerston North

Some extensions of the geometric distribution
We shall consider some extensions of the geomdistdbution which are usually used in life timestibutions.
The discrete Weibull distribution as a discretelegae of the standard continuous Weibull distribatiwas
proposed in the literature to meet the need dfdttiscrete time reliability and survival datassdts properties
were studied and methods of estimation of its patara were also investigated by various authorgaldgous to
its continuous counterpart, the discrete Weibudigonot provide a good fit to data sets that exhibit-monotonic
hazard rate shapes. So, we propose a discretesénVeibull distribution which is a discrete versiohthe
continuous inverse Weibull variable. Then, we shiidicuss their structural properties such as migdald
divisibility. It is shown that the hazard rate ftina can attain a unimodal or monotonely decreasimgpe for

certain values of parameters.
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Katharina Parry

Massey University

Traffic network-based modelling
Network-based models of traffic systems providalvitsights for road planning and management. doad here
is on MCMC inference for models of networks witlree structure based on traffic count data obseoved set

of network links.

Many of the model parameters are concerned withellexs' route choices, for which inference woule b
straightforward if we were to observe path flowdsltherefore natural to sample these latent blegawithin the
MCMC algorithm. A critical problem is that thereeavery large numbers of possible route flows tloatid have
led to an given observed set of link counts. Itdmees essential to find a suitable sampling schehiehnavoids

the evaluation of the full set of feasible routenfs.

We present a solution using first-order Markov maddraveller behaviour to generate candidateediaws in a

Metropolis-Hastings sampler.

Ting Wang
IFS/Statistics, Massey University

Hidden Markov models and mutual information invgestion of possible link between GPS

measurements and earthquakes
Geodetic anomalies preceding large earthquakes hmng been of interest due to well-documented pre-
earthquake deformation rate changes observed bedotenuous GPS stations were widely deployed engérly
1990s. These GPS measurements provide a good opippfbr scientists further investigating pre-; emd post-
seismic deformation anomalies, but there is muddis&i that needs to be filtered out of the obséouat
Different variables of GPS deformation measuremargsexamined and fitted by a hidden Markov modeigia
multivariate normal observation density. The moclaksifies the data into different categories atest. Each
state of data may suggest particular dynamics.itial information (a measure of the amount of rimiation
that one random variable contains about anothdvyde: each state of the most likely state sequénoe the
HMM analysis, and the earthquake occurrence datx@mined, using data from central North IslandywNe
Zealand. We discuss the detected states includm@recursory signals and relate them with diffedgmamics.
After this we discuss a possible way of declaringlene of Increased Probability” (TIP) for the cadered

region. Consequently, probability forecasts in timased on a logistic regression model are investiga
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Richard Arnold

Victoria University of Wellington

Capture-Recapture estimation using finite mixtuokarbitrary dimension
Reversible Jump MCMC methods are used to fit Bayesapture-recapture models incorporating heteren
in individuals and samples. Heterogeneity in cappnobabilities comes from finite mixtures andfaeél sample
effects allowing for interactions. Estimation byveesible Jump MCMC allows automatic model selectod/or
model averaging. Priors on the parameters stahbifiseestimates and produce realistic credible \iaterfor
population size for over-parameterised models, antrast to likelihood based methods. To demonstiate
approach we analyse the standard Snowshoe Har€atwhtail Rabbit data sets from ecology, and méity

testing data set.

Rod Ball

Scion

A Virtual Institute of Statistical Genetics
The Virtual Institute of Statistical Genetics (VIBS a FRST funded research program involving Ursities and
Crown Research Institutes, that has just compligsefirst year of operation. | will describe progseon current
projects (Large Datasets and Polyploids) and dianthe next project (Experimental Designs).

Whole genome prediction of genetic values is alydsing applied to livestock in New Zealand. Th&®llarge
datasets project is developing methods for wholeoge association mapping and prediction of gengliges.
Currently we are working on a Bayesian Markov chislionte Carlo (MCMC) method for fitting associations
using a multi-category prior (with 3 categoriesthwéeparate variance parameters for each categndyplock
updates for SNP effects. The modelling approadwalifor low prior probabilities for non-negligib&NP effects
(necessary for a p << n problem), and a non-nommetiure distribution for effect sizes. Special atten is given
to algorithms for improving and diagnosing MCMC gergence to avoid problems with existing QTL or ¥ho
genome MCMC methods. Also important are algorithhioneffectively handle large datasets with curreofiyhe
order of 1,000,000 SNP markers genotyped per iddali

A number of important horticultural, crop, and foeaspecies are polyploids. Existing QTL mappingatyploids
is limited to specific marker types and segregagiatierns, and inference is limited. The VISG plaigs project
is developing methods for QTL mapping in polyplowkich make full use of available marker informatiand

enable multi-locus Bayesian inference of the geraatthitecture.

Polyploids have 2 or more sub-genomes resultingeig. for an allo-tetraploid) 4 or more alleleseath locus

each of which could have been inherited from on® gfrand-parental chromosomes. Markers are ratdly f
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informative, so that the statistical method needsdntend with considerable and variable amountsiissing
information. This is being done by integrating jregland conditional peeling with a Bayesian QTL pwiag
method.

Experimental design has been a neglected areanionges, with even large scale international prgjdatking
power to detect any but the largest effects withteor odds greater than 1. The VISG experimetésigns
project will develop experimental designs with &iéint power to detect genomic associations, wiifficently
high Bayes factor to overcome the low prior odds genomic associations, and utilising design aralysis

options available in various species (e.g. cloeplication and spatial analysis).

James Barton
James P Barton & Associates Limited

New Zealand's GHG inventory — A beginners guidéNidrstatisticians

The compilation of annual national greenhouse @44Q) inventories in the Environment sphere is a em
estimation exercise which has become as signifigarilational Accounting is in the Economy sphere. Nreew
Zealand it is now a requirement under the Kyotadta (KP) to the United Nations Framework Conventon
Climate Change (UNFCC). The presentation will tyidgfitroduce key concepts used in GHG inventoryorépg,
how the UNFCC GHG Inventory is currently completedNew Zealand and the implications for New Zedl&n
it is done poorly. Trends and uncertainties will Hastrated for key sectors and the implicatiorfs tioe
Compliance Equation will be outlined. In this waysi hoped that some of the statistical alchemigsgd in GHG
accounting and reporting will become a little clrdior NZ statisticians.

Jennifer Brown

University of Canterbury

Reducing uncertainty about uncertainty

This is joint work with Timothy J. Robinson, Unisgly of Wyoming

What does uncertainty mean? As statisticians wethiseterm regularly, but to a biologist it can kaher

unsettling to hear there is “uncertainty” in theulks from their study.

One way to explain uncertainty, so there is no tagdy about what it is, is to illustrate (by waf simulation)
where it has come from. We discuss three caseestudiere we have used a simulation approach siralie the
pathways and accumulation of uncertainty. We diseuertainty in penguin counts, in river bird &y and in
forest biodiversity sampling.

The end result of illustrating the final level aficertainty to field-biologists has always been shene, with the

biologist saying “l wish | hadn’t asked”! Once thiegtve dealt with that reaction, the exercises een useful to

help scope where future survey designs can be raddd reduce uncertainty.
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Deborah Brunning

Statistics New Zealand

Experiences with the design and analysis of loiyital data at Statistics New Zealand
Prior to the turn of the century, Statistics Newaldad had little experience with the design andyaisa of
longitudinal data. However over the last decade, ititerest of policy makers in New Zealand, likesith
counterparts in many other countries, has idedtiéieneed for more information to enable them tdyspatterns
and dynamics beyond what is achievable with repeatass-sectional snapshots. To respond to thid oveer the
past 10 years Statistics New Zealand has: designédun 7 waves of an 8 wave survey to measureneand
employment dynamics (known as SoFIE); conductegainership with the Department of Labour, 2 wavkea
3 wave longitudinal survey to measure migrant'iesaent experiences in New Zealand (LISNZ); devetbp
longitudinal business database, by combining daten fa number of sources; and developed a datasehwh
enables us to examine the longitudinal patterns dwdamics of both employers and employees using

administrative data from the taxation system (LEED)

In this paper we will discuss our experiences Wlitise developments. There have been both achieteaue
significant challenges encountered in this work,aieas such as design and implementation of calfect
methodologies, use of computer assisted methods@nfilentiality and data access. We will discusw lthese

experiences are influencing our thinking aboutfeifongitudinal data collections in Statistics N2ealand.

John Bryant
Statistics New Zealand

Attrition in the Longitudinal Immigration Survey W&ealand

This is joint work with Frances Krsinich, Statigitlew Zealand

The Longitudinal Immigration Survey: New ZealandsfilZ) is a uniquely rich source of data on migralatisour

market and settlement outcomes in New Zealand. likat,all longitudinal surveys, it is subject totréaton.

Approximately 14 percent of respondents who wetreriiewed in wave 1 could not be re-interviewedvewve 2.
We investigate whether this attrition leads to ctdd@ bias in simple cross-sectional models usiigNZ data.
We apply two closely-related tests: (i) we examiieether attrition in wave 2 is related to outconmewsave 1,
after controlling for standard explanatory variahland (i) we examine whether the relationshipwieen
outcome and explanatory variables differs betwemmattritors and the complete sample. Both tesgest the
existence of selection bias. These biases are theless small compared with the size of the caefiis,
especially when wages are used as the outcomeblaarighe small size of the biases means that, @mermu

attrition rates, the LisNZ sample essentially ramaakpresentative of its target population.
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Saibal Chattopadhyay

Indian Institute of Management Calcutta

Exponential clinical trials: Sequential comparisonder asymmetric penalty
Suppose that two divisions of the same pharmaeduticmpany have been independently studying regpons
times for two comparable treatments via separatécal trials under identical protocols. Each diets has been
experimenting with just one treatment. The respdirees in each case follows a two-parameter expiaien
model, with all parameters unknown. The physic@lasation of these two divisions is an importantuith@nd
sequential design and allocation of units to thegetreatments is ruled out. We consider the casergvthe two
divisions independently estimate the minimum gumrtimes (i.e., the thresholds) under some asyriumet
linear-exponential (linex) loss function having goel penalties for over and under estimation. lioldisl
divisions have certain notion of ‘fixed-precisigsuch as bounded risk point estimation) tied witsirtindividual
problems. In the absence of fixed-sample size phaes, each division independently performed scneential
experimentation, and came up with independent stgppiles. The present study attempts to combieedlults
obtained from these two independent sequentialieguand proposes to estimate the difference ofettwws
thresholds under a similar asymmetric loss functisymptotic expansion of the sequential risk igwa® under
a general class of stopping rules. Examples of @aintdp specific sequential methodologies such aslgur

sequential, accelerated sequential etc. are prdvide

Stefanka Chukova and Dimitar Christozov

Victoria University of Wellington & American Univer sity in Bulgaria

Analysing truncated warranty data: A stratificatiapproach
Warranty data is of considerable interest to cafons for several reasons. Warranty claims ar&tality
incurred at the time of sale and represent a dodbimg business, so forecasting those costs iastefest. For
engineers a secondary, but important, use of wigrdeta is to assess the reliability of productshia field. A
third characteristic of warranty is that it is eoguct attribute valued by customers and affecthejrtbuying

decisions. For example increasing warranty covenaa attract more buyers but also increase segywists.

Vehicle age is known at all times because salesrdscare retained. It is also becoming technidasible to
track mileage accumulation on all vehicles in tieddf but this is currently not a common practioe ¢ost and
privacy reasons. For vehicles that generate a wigrrelaim, the mileage at the time of a warrantyaie are
recorded at the dealership and included in theaméyrdatabase. Thus from a modeling standpointave lwo
usage measures (age and mileage), but one of thdeage) is incompletely observed. As is commordpe we
model warranty claims as recurrent events frompairable system. Also, we take a nonparametric cambr
because sample sizes are large. We note howevewndnanty forecasting, which requires extrapolati@yond
the oldest age/mileage in the field, requires eithparametric model or the incorporation of pastiel data on
older vehicles. We deal explicitly with the probleincomplete mileage information and also with firoblem

that repairs made beyond the age or mileage limiitsiot be part of the warranty database.
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Usually a simple linear mileage accumulation mddehdopted to estimate the number of units at aiskny
given time from the incomplete mileage data. Fdeage accumulation, we relax the linearity assusnptbased
on the information from the last warranty claim, gfrpposing a piece-wise linear model with nodesuoaty at
the observed mileages corresponding to the warrapgirs. For the piece-wise model, we use alhwain the

database to characterise the mileage accumulation.

The main focus of this study is to provide an oi@wof different stratification approaches in asahg warranty
data. These approaches are characterised by tiee adfaan appropriate integral measure, which dépem the
usage measures (mileage and age) of the vehicldspaoses a particular discretisation on the weyrdata.
The goal of these stratifications is to extractoiniation needed for the evaluation of several vmyra
characteristics, such as the mean cumulative gostion, the rate of depletion of the warranty tese as well as

to detect useful trends in these characteristics.

Austina Clark

University of Otago

Estimating species richness and comparing the spetimilarity using various models
It has long been realized by ecologists that @liisost impossible to get a complete census opelties within a
community with limited resources. It is also difit to compare the shared species using the fiegeurces,
particularly with communities with large specieshriess and a large portion of rare species. (Cblével
Coddington 1994; Colwell et al 2004; Magurran 2004)

A total of 1200 samples (via quadrats) were cadidatver 4 years from 1990 to 1993 in the SoutikldNew
Zealand. There were 10 sites involved here. Théogisb divided each site into 3 regions and théocated three
treatments randomly to these regions. These weaéntent 1 (T1) where there were both rabbits ardsbn the
region, treatment 2 (T2) where there were rabhitssheep were removed, treatment 3 (T3) where tadthits
and sheep were removed. Ten quadrats were plaagtregion and the ecologist collected samptes the

same quadrat each year from 1990 to 1993.

The 10 sites are regrouped into three areas aogptdi the plants growing history, Al is the landiahhis

covered with tall tussocks, A2 is for Hieracium a®lis for Bare land.

Here we will apply a few methods and computer safer(SPADE) is used to find the species richnesssimgle
community. Next we use the multiple-community dsrgr measure to compare the similarity (Chao e2@08)

among the areas as well as the three treatments.
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Irene David and Jennifer Brown

University of Canterbury

Engaging the University 100 level audience:
How to teach statistical thinking to students frammixed background
At the University of Canterbury we have undertakemajor change in the way we deliver the 100 lstegistics
service course. The new-look course emphasisestisttthinking over methods and computation. Théalyst
for change was a recognition that most (~99%) efdtudents take the course for general interestrengupport
of other majors, and very few are planning to majastatistics. In the process of managing the ghame asked:
"Given a limited time frame for delivery, what athe essential statistics skills your bank manager/c
salesmen/primary school teacher needs to haveifhatély we moved from teaching the statistics skikeded

for a statistician to teaching those skills neefded manager/scientist/'informed consumer’ in ysdgociety.

The way the course is now delivered provides lessgphasis on lectures as the main way of deliveitireg
course (and students’ learning experience) andteggre@am mastery: computer based tutorials (usingearring
Management System), use of Excel's functionalityhes ubiquitous tool and on-line skills testing tlwivritten

assignments to ensure synthesis and statisticinig.

With more than 1100 students enrolled on the toimirrences of the course in 2009 we have someesgtieg
observations and experiences to share from theriexge to date. Students have been given the appurtto
provide input to surveys at three points in therseuat the outset, to provide a large data saséoin teaching
and learning, to engage the students; for formdéeeback half way through and for summative feelllz the
end of the course. The students’ ownership of tle@iming, opportunities to give feedback, worklioe-at their
own pace and in their own time, take tutor helpgéded and ask for further learning resources mthedbcus

towards student-centred learning and away fromiy@aés active participation.

Walter Davis

Statistics New Zealand

Playing with matches: Probabilistic linkage, un@anty bias and variance
A great deal of work (Chambers 2008; Lahiri-Lar&&05; Scheuren-Winkler 1993) has been done on g
unbiased estimators for probabilistically linkedadarhis talk will focus on simulations performeal itlentify

thresholds for acceptable matches.
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James Degnan

University of Canterbury

Bimodal distributions of coalescent times givereagytree in a species tree
In evolutionary biology, trees of species relatltips are often used to depict which species are riosely
related, and such species trees can be used asddralassifying species. Genes sampled froferdifit species
also have tree-like evolutionary histories (gereeg) that often have similar branching patternth&b of the
species tree. Relationships between gene treesspecies can be modeled probabilistically to deteemi
guantities such as the expected time to coalescgémce common ancestry) for two gene lineages myitlee
species-level divergence times and population dizethe species being sampled. In this talk, lvslmow the
distribution of a coalescent time can be obtaingdirttegrating over a joint distribution of gene d@seand
coalescent times for cases with more than two ¢jaeaThis marginal distribution for the coalesdene can be

regarded as a mixture distribution and can be maliial when population sizes are not constant.

Mike Doherty
Statistics New Zealand

Sampling errors on the six degrees of separation
| will describe a problem on sampling on a smalHéametwork. The network concerned is constructeanf
Statistics New Zealand's Linked Employer-Employaéadset. Because of the size of the network, tleeage
degrees of separation was worked out for a sanipiedes, taken in a certain way. A variance esgniatns out

to follow by standard formulae and careful bookgiag.

Brian Easton and Ryan You
SHORE, Massey University

Demographic determinants of life satisfaction
One of the influences on a person's satisfactidh life (or happiness) is each person's persoraacieristics.
These characteristics interact (so older wometilaaly to be widows; each characteristic has aedéht effect in
contrast to youth, maleness, and married). Thispagports on the results of a 3000+ respondeneguin

which the effect of each characteristic is measuredtrolled for all other characteristics.

Brian Easton, Ryan You and Sally Casswell
SHORE, Massey University

Life satisfaction and drinking: A preliminary integation
A survey, with 3000+ respondents, asked aboutskifissfaction and alcohol drinking activities. Seedalcohol

contribute to life satisfaction ... or not?
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Jamas Enright

New Zealand Treasury

The effects of health and wealth on the labour sugpd retirement decisions of older New Zealanders
Health status is an important element in the decito continue working or retire among older woskésiven the
demographic projections for the next four decadlesre will be increasing opportunities for olderri@rs to
remain in the workforce. However, an individual'sctsion is likely to be influenced by both theirahth status
and their accumulated wealth. This study analysesnfluence of health and wealth on the decisioparticipate
in the labour force amongst older New Zealandgysd&5 to 70. It is based on the first wave of datiected in

a longitudinal survey of Health, Work and Retiretneonducted by researchers at Massey University.

The study employs a range of measures of healthdimg the results from the international ShortrRqSF36),
self-reported health status and the prevalencémminic illness. Regardless of the measures teatsiynificant
reduction in labour force participation is assaailtvith poorer health status. It is widely recogdishat health
status itself may be partly determined by labourkeiacharacteristics. Attempts to deal with thiatistically
were not successful. Perhaps surprisingly, weattindt appear to be strongly related to the decisioretire. A
marked fall in participation is associated with tieeeipt of New Zealand Superannuation, arguablgking the

effect of privately held forms of retirement wealth

Selvanayagam Ganesalingam

IFS, Massey University

On triangular approximation to symmetric probalyildistributions
The triangular distribution is shown to be a readx® approximation for the symmetric distributicugeh as the
normal and the t-distribution. In the case of thdistribution, the approximation improves as theyrde of
freedom increases. This paper provides a theokdtimsis for the use of the triangular approximatiand

simulated examples to demonstrate the practicdicapipn of this approximation.
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John Haywood
Victoria University of Wellington

Here today, gone tomorrow? Exponential reign lesg#tvealed and explained
This is joint work with Estate Khmaladze and Rapwnrigg, both VUW

Human lifetimes have an increasing failure ratefooce of mortality; as people age they are mdeelyi to die.
We consider the succession of Chinese Emperors2&hBCE to 1911 CE and show that, unlike lifetintagir
reigns ceased at a constant rate, unaffected Ipgaglatime or by accumulated social, political ooremmic
tensions. Reign lengths of the ‘Sons of Heaverbfedd the same memoryless exponential distributiorover
two millennia; the ‘half-life’ of an emperors’ raigvas 10 years. Thus becoming emperor influencedltnation

of remaining life and, surprisingly, length of rie&s independent of age at ascent.

To test for exponentiality of reign lengths we asdistribution-free goodness-of-fit test appliecattransformed
empirical process, with non-trivial power againematives of any type. We also use two tests iSpaity

targeted at an alternative explanation of a mixtfreemaining life distributions. Building on ceritaasymptotic
results in the theory of stochastic processes,pgse an explanation of the observed exponeeiigh dengths,
with fundamental implications for the nature oferuéven stable and civilised societies, like Imgde@hina, do

not require nor imply stability of their ruler.

Yuichi Hirose
Victoria University of Wellington

Efficiency of profile/partial likelihood in the Carodel
This presentation shows equivalence and efficiefdiie partial likelihood and profile likelihoodtewator in the
Cox regression model using the direct expansiothefprofile likelihood. This approach gives an raitgive

proof to the one illustrated in Murphy and van Waart (2000).
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Steven Johnston

Ministry of Social Development

Using statistical methods to answer policy question
Sole parents, employment incentives and benegipec
The Working for Families policy reforms introducedbstantial changes to in-work incentives and fifen

support for families with dependent children. Insttalk we describe one of a number of pieces ofkwo

evaluate the impact of these reforms.

We used (discrete-time) survival analysis to exarghanges in the length of time that sole pargogsitson
benefit and changes in the length of their subsagsigells off benefit. We describe some of the lehges we
encountered, including that some individuals hadentlban one spell of benefit receipt, and findingable ways
to present the results for a policy audience. Owayesis used a new research dataset of linked MEDIrdand

Revenue administrative data that allows us to tfaoklies on a monthly basis from 2003 onwards.

Clint Jowett
Offlode / Massey University

Quantifying the division between professional anthteur rugby in New Zealand

This is joint work with Paul J. Bracewell, Daniel Walsh and Don G. R. Forbes

Team Lodeings are a useful rating method for méaguntra-competition team performance. This metlsd
based on relative points differential. However,stheatings are not suitable for use when inter-aitigpn
matches are played and the ability levels on tséindit competitions cannot be assumed to be ecuritialWe
develop a method for calibrating intra-competiti@tings so that they become meaningful inter-cortipet
ratings. We test and validate our approach usimgAmerican domestic gridiron competition (NFL) befo
applying the results to New Zealand domestic filsiss rugby. Using the calibrated inter-competititeam

Lodeings we will outline how the game of rugby leaslved in New Zealand over the last 30 years.
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Laimonis Kavalieris

University of Otago

Counting breakpoints in time series
Structural breaks in time series include abruphgea in mean, variance or autocorrelation eithrglgior in any
combination. They have attracted a great dealtehtn in the econometrics literature, for exampiee series
with level shifts are used to model apparent longmory. Other recent work uses breakpoint models as
approximations for non-stationary time series. W& @ncerned with the estimation of the numbertictural

breaks.

In this talk we discuss the Minimum Description bém (MDL) principle as a criterion for selectingethumber
of breaks in a level shift model in a positivelyrretated time series. Some new theoretical reswilisbe
mentioned together with links to smoothing timeiesewith a drifting mean. The procedure will beistrated

using examples from the natural sciences.

Reuben Kendall and Mike Camden
Statistics New Zealand

Confidentiality of longitudinal collections
Longitudinal collections present information frotmetsame ‘reporting units’ over multiple time peso®uch
collections are increasing in importance due tar thieility to reveal the dynamics of a populatidransitions in
variables for individuals can be related to trdaoeg in other variables. This contrasts with cresstional
collections which provide a ‘snapshot’ in time. Hower, the positive aspects provided by longitudieth may
pose increased risks of disclosure, with infornmat&howing transitions over time potentially beinighity

identifying of individuals.

Longitudinal analysis is relatively new in natiorshtistical agencies. As a result, confidentiaptpcedures
surrounding it are still being investigated and elegped. This paper presents a discussion of thes figr
providing access to aggregate data and microdagacurrent confidentiality measures implementechatyonal

statistical agencies, and the possible solutionthfese confidentiality risks
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Claudia Kirch

University of Karlsruhe, Germany

Bootstrapping sequential tests for change-pointiygsia
Change-point analysis studies whether the underlymodel of an observed stochastic process chardesast
once during the observational period. In a seqaksétting we test the null hypothesis repeatefier ach new

observation until a change is detected. This isifipally useful if data is collected automatically

Critical values are usually based on distributicemfmptotics, where the limit is taken with respgeca historic
data set, which is used for model building. If te&t is rather small the asymptotic distributiomdt a good

approximation.

Therefore we are interested in bootstrapping methathich have been used extensively in classisiihtg but
hardly at all in sequential situations. In suctetilsg we can make use of the new incoming obsensfor the
bootstrap. From a practical point of view this ésnputationally expensive, so one needs some vamgtFrom a
theoretical point of view this means that we haesvrcritical values with each incoming observatieq, the

guestion is whether this procedure remains comgiste

Frances Krsinich
Statistics New Zealand

Using hedonic regression to assess the housingleeadmponent of the New Zealand Consumers
Price Index
The housing rentals index is the highest weightadponent of the Consumers Price Index, contributiearly 8
percent as at the June 2008 quarter. The estimatioon-Housing New Zealand rents is based on fiata an
area-based sample survey, updated with new boddedowith the Department of Building and Housintada
'matched sample' approach is used to remove theteff changing sample composition, and therefoenging
quality characteristics, from the measurement @fepchange. Although matched sample approacheprioe
change measurement are common across officiattitatagencies, there is a potential risk that spuare price

change implied by the changing population is rerdove

As part of a more general review of the housingalsnndex estimation, we used hedonic regressiodefs to
examine whether there is any residual pure prigngé being smoothed out of the index due to thehedt
sample approach. The longitudinal nature of the @at@bled us to use fixed effects regression ttradior all

characteristics (observed and unobserved) fixeasadime at the rental dwelling level.
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Kuldeep Kumar

Bond University

Bankruptcy prediction using decision tree technique
Accurate business failure prediction models wowddektremely valuable to many industry sectors,iq@darly in
financial investment and lending. The potentialueabf such models has been recently emphasisedheby t
extremely costly failure of high profile businessgasboth Australia and overseas. In this paper, lagous
statistical techniques used in previous studiespaesented and reviewed, including two alternataehniques
that have produced promising results, namely sah&wualysis and decision trees.

lvy Liu
Victoria University of Wellington

A hybrid method for longitudinal data
This is joint work with Richard Arnold (VUW), Fionaunasekara and Ken Richardson (Otago University)

This talk discusses a hybrid method that decompitsesme-varying predictors into two parts, onpresenting
within-subject variation, the other representindwaen-subject variation. The method combines sofmthe
features from fixed effects and random effects nsd&e consider various cases that model continuanary

and ordinal responses. We also show a way todiptbportional odds model, which is currently thestrpopular
model for ordinal responses, using the conditiapgroach.

Magnus McGee

University of Otago, Christchurch

Bayesian Calibration in Microsimulation of Diseamed Cancer in New Zealand (MoDCoNZ)
Colorectal cancer (CRC) is one of the major cao$diess and death in New Zealand (NZ). A micnasiation
model to examine the effect of published guideliaed recommendations on treatment of CRC is predefitie
model simulates a large number of individual lifistbries based on the New Zealand population aed th
epidemiology of CRC. Methods used by other modelars briefly reviewed including the choice of
parameterization and optimization methods. Bayesmlibration based around application of the Matlizp

Hastings algorithm and rejection sample methodpersented for the MoDCoNZ models.
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Esther Meenken

Plant & Food Research

From town to farm: Compost in Canterbury agricudlsystems
This is joint work with C. S. Tregurtha and A. Jrkbcks, both PFR

New green waste collection regimes are being inited in an increasing number of New Zealand ciied
towns in an effort to divert the amount of orgawiaste heading to landfills each year. These regimeade

specialised collection of green waste, which isittuened into a nutrient rich compost.

The Canterbury agricultural sector could benebirrutilising compost produced within the region.rQuitial

research assessed the effects of compost on thkligistnent and growth of different forage cropsd ane
associated soil quality changes under each crapistital issues included talking with multiple letholders
about running a scientifically robust trial, designtrials on a site with trends in two directioasalysis of the
data using a mixed model, and reporting on results.

Subsequent years will continue these on-farm freatel extend the scope of the project to includéntemsive
arable cropping trial, several demonstration site®ss Canterbury and a lab-based nutrient relgseriment.
The arable cropping trial presents a challenge adllibe set up in a location where a previoualti$ likely to
have influenced the uniformity of the site.

Rahul Mukerjee

Indian Institute of Management Calcutta

Highest posterior density regions based on emgtigae likelihoods: Role of data-dependent
priors

We consider the Bayesian versus frequentist irderfaith reference to a very general class of ecylitype

likelihoods which includes the usual empirical likeod and all its major variants proposed in therature.

Probability matching priors play a key role in tlzisntext. It is known that none of these likeliheatdmits a

data-free probability matching prior for the highpssterior density region. We show that at leasttlie usual

empirical likelihood this problem can be resolveddta-dependent priors are entertained. Necebsgingr order

asymptotics are developed for this purpose. Therétieal results are supported by a simulationystud
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Richard Penny
Statistics New Zealand

Imputation variance estimation for the Accommodatixcupancy Survey
This is joint work with Raazesh Sainudiin, Depantinef Mathematics and Statistics, University of

Canterbury

We formulate the problem of imputation varianceneation for the Accommodation Occupancy Survey (AOS
run on behalf of the Ministry of Tourism by StatistNew Zealand and develop a methodology to addtes
problem. We use Bayesian nonparametric methodbgaoidtrap techniques to provide consistent estsrat¢he

imputation variance under the assumption of homeigewithin the predefined imputation cells.

Steve Quinn

Menzies Research Institute, University of Tasmania

A comparison of logistic regression goodness-ddtétistics when applied to the log link
Blizzard L & Hosmer DW (2006, Biometrical Journgp.5-22) contributed to the development of the log
binomial regression model for binary outcomes thake it possible to directly estimate relative iiskollow-up
studies, and prevalence ratios in cross-sectidndles, and to adjust for continuous covariategr@lare several
goodness-of-fit statistics that describe how wdbgistic regression model fits a set of observetjdut to date
little work has been done that summarizes the elsaicy between observed and expected values fdimkog
models. Through extensive simulations we compaee glrformance of several goodness-of-fit statisties
rejection rates, power to detect an incorrectlycg@el model, and power to detect an incorrectlgcified link

when applied to log link models.

Alastair Scott

University of Auckland

Non-response in case-control studies
We develop the properties of a broad class of asig equations designed to handle non-responsepulation-
based case-control studies. The class includegwuveighting along with a number of other methodse of
which attain full semi-parametric efficiency. Wengpare the efficiency of the methods in simulatibased on
the Women’s Cardiovascular Health Study (Schwared @977, Ann. Internal Medicine 127, 596-603).
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Evan Stubbs
Solution Manager, Analytics — SAS ANZ

Feedback from the field: How our graduates ararnegtdown the profession
With lan Ayers, Malcolm Gladwell, and Thomas Davertgopularising analytics, it's not surprisingsiee an
increased awareness of and desire for the powstatitics and modeling within the private and pubéctors.
Unfortunately, irrespective of the tools and tegueis used, there exists a significant mismatchdetvwhe skills
increasingly required by organisations and thetagsilheld by recent graduates. In this presentatie look into
why this is (with specific reference to a numberAdZ-based examples) and what must be done abduétit

education in analytics is to remain relevant, usefiod robust.

Finlay Thompson
Dragonfly

Building a two stage Bayesian dolphin capture medél JAGS
This is joint work with Edward Abraham and Meganv@t at Dragonfly, carried out on behalf of

the Ministry of Fisheries

Common dolphin are killed by trawlers targetingkjamackerel off the west coast of the North IslaBstimates
of the total number of dolphins captured are megiegua two stage Bayesian capture model, fittedguslarkov
chain Monte Carlo techniques. About 20% of the jaackerel trawl fishery has been observed, andnibael is

used to estimate captures on the unobserved trawls.

The model estimates the probability of a capturenewccurring (first stage) using a hierarchicategal linear
model. The number of dolphins caught (stage tvehén estimated from a zero-truncated Poissorilditibn.
This structure reflects the pragmatic need to deél data that contains a lot of zeros, and theabiglural process
involved: dolphins tend to swim together, and geight together.

The model is specified using the BUGS language, fatetl using JAGS (Just Another Gibbs Sampler), a
program developed by Martyn Plummer. A fully scegbtprocess was developed for this project, takatg &fom
extracts, through grooming, modelling, plotting fittal publication. A description of this procesgack is given,
along with advantages and problems identified alfwgway. A range of open source tools was usetljding
Postgresqgl, R, JAGS, Sweave, Latex, all glued tegewith Git, Bash, Make and Linux.
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Peter Thomson
SRA

Mixed methods for fitting the GEV distribution
The generalised extreme-value (GEV) distributiowidely used for modelling and characterising exis. It is
a flexible 3-parameter distribution that combine®é extreme-value distributions within a singeniework: the
Gumbel, Frechet and Weibull. Common methods usecde$timating the GEV parameters are the method of

maximum likelihood and the method of L-moments.

This paper generalises the mixed maximum likelihand L-moments GEV estimation procedures propoged b
Morrison and Smith (2002) and derives the asympiatbperties of the resulting estimates. Analykpressions
are given for the asymptotic covariance matricesaimumber of important cases, including the estirsat
proposed by Morrison and Smith (2002). These exsjyas are verified by simulation and the efficierscof the

various estimators established.

The asymptotic results are compared to those dadtafor small samples, and the properties of théouar
estimators, including constrained maximum likelidoestimators, are considered. The correspondingtidgia
estimators are also assessed for accuracy and Wésg simplified constraints for the support of tlog-
likelihood, computational strategies and graphtoals are developed which lead to computationatficient,
numerically robust, estimation procedures. Thesthoas are also applied to 24-hour annual maximunfalhat
Wellington, New Zealand, over the period 1940-198d within each phase of the Interdecadal Pacific
Oscillation (IPO).

Rolf Turner

Starpath Project, University of Auckland

A dearth of evidence
These days it is very trendy for authorities to daththat initiatives and decisions be "evidencestbasThis is
certainly as true in the education milieu as iafmg/where. The difficulty is that it is, in many eas virtually
impossible to produce "statistically significant/igdence of the success of an initiative. The ititewould have
to produce an overwhelming change in order forithprovement to show up as being "significant". Tius
because of the level of variability with which ohas to contend and of the ever-bedevilling fact gracision
increases with the square root of the sample sidenat with the sample size. | shall give some examof this

problem taken from work done in the context of $tarpath Project.
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Chikako van Koten

AgResearch Limited

Longitudinal analysis of count data: A GEE approach
Analysis of count data collected from groups of gka® over a period of time is one of the intergsproblems in
Statistics. | recently came across such data aalysed them using a GEE (Generalized Estimatingatimus)
approach. In this talk, the result from this GEBprapch is presented and compared with results trer

approaches.

Dong Wang
Victoria University of Wellington

Properties of a random matrix from a multivariatermal distribution
In this communication, we considepdy n random matrixX = (x_1, ...,x_n) from aprn-dimensional multivariate
normal distribution, wherg _iandx_j are correlated. The covariance matrixxof andx_jis given by thep by p
matrix V_{ij} and eachx_i is from ap-dimensional multivariate normal distribution wigthmean vector and a
covariance matrix which is given by the Kroneckesduct. The statistical objective is to consider thaximum
likelihood estimate of the mean matrix and vari@esnponents of the covariance matrix and their gtedl

applications. Some properties of these estimaterslao investigated in this paper.

Norio Watanabe
Chuo University, JAPAN

Estimation of average trajectory of nearly periodiotion

In this study we discuss an estimation problem tfer data obtained from almost periodic movement. Fo
example, successive strokes of the swimmer oritotatf some body part of a walking man can prowsdeh
data by setting the center of the body. Similandae found in the sports analysis or health seiedsually data
is obtained through motion capture and can be atev¢o 2-dimensional time series. A purpose ifind the
average movement. A usual approach for estimatfotne average trajectory is based on the functialzdh
analysis. In this approach whole time series isiddel into piecewise series according to each periud
regarded as the functional data. And the averagectory can be estimated as the mean of the turaltidata.
For successive movement, however, the obtainegctaly is not necessarily closed. Moreover thestegfion is
a bothering problem. Our approach is based onitie $eries analysis. First we fit some nonlineauetiseries
model to the data. Then we can estimate the avérajgetory as an attractor of a nonlinear systgnuging the
estimated model. In this study we use a multilayereural network as a nonlinear time series moaleldiscuss

applicability of our approach by simulation studies
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Robin Willink

Industrial Research Ltd

A general construction of a shrinkage confidenderiral
This paper describes the construction of confidemiggval that is narrower than a standard intewa¢n a prior
guess, theta_0, for an unknown univariate parantbgga is sufficiently accurate. This confidencteimal is
obtained through moving one or both of the limitestandard interval toward theta_0. A generatgdaore for
the construction of such a “shrinkage confidenterial' is given for suitable univariate probleM#en theta_0
is close to theta, the technique can achieve arvalt with mean width considerably smaller thant thiathe

corresponding standard interval.

This paper builds on work described in “Shrinkagefidence intervals for the normal mean: using asgufor
greater efficiency’, R. Willink, Canadian JourndlStatistics, 36, No 4, (2008) 623-638. (Note: Tfosm of

shrinkage estimation is to be distinguished fromek&Stein estimation.)

Kit Withers

Industrial Research Ltd

The distribution of the maximum of a first ordervimg average: The continuous case
We give the distribution of $M_n$, the maximum o$equence of $n$ observations from a moving aveshge
order 1. Solutions are first given in terms of &pe integrals and then for the case where theriynug
independent random variables have an absoluteljnemus density. When the correlation is positive,
$$
P(M_n \max*n_{i=1} X_i \leq x)\ =\ \sum_{j=1\infy \beta {jx} \ \nu_{jx}{n} \ \approx \ B_{x}\
\nu_{1x}¥{n}
$$
where $\{X_i\}$ is a moving average of order 1 wijihsitive correlation, and $\{\nu_{jx}\}$ are thégenvalues
(singular values) of a Fredholm kernel and $\nu}$lis the eigenvalue of maximum magnitude. A simiasult
is given when the correlation is negative. The lteisuanalogous to large deviations expansionsekiimates,

since the maximum need not be standardized to &éust.

For the continuous case the integral equationghferleft and right eigenfunctions are convertedirst order
linear differential equations. The eigenvaluessatin equation of the form

$$

\sum_{i=1}Minfty w_i(\lambda-\theta_i)*{-1}=\lambd-\theta_0

$$

for certain known weights $\{ w_i\}$ and eigenvadu$\{ \theta_i\}$ of a given matrix. This can be\&al by

truncating the sum to an increasing number of terms
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Lingyun Zhang

Massey University, Wellington

A note on Bartlett's M test for homogeneity
After pointing out a drawback in Bartlett's chi-sg& approximation, we suggest a simple modificadod a

Gamma approximation to improve Bartlett's M testtfomogeneity of variances.

Guan Yu Zheng
Statistics New Zealand

Viability of reducing survey frequency using admstirative data

Administrative data is data collected to fulfill rahistrative purposes, instead of statistical pagso Statistics
New Zealand would like to expand the use of adrratise data in various ways. One way is to inggdt the
possibility of reducing survey frequency by usimyenistrative data in time series. Using administeadata to
reduce survey frequency requires that administadiata possess highly similar statistical propertie survey
data. In this paper, we explore whether Electr@acd Transactions (ECT) as an administrative datiace is a
good leading indicator of the Retail Trade Suryey $), as a first step towards assessing the \igbilireducing
survey frequency. For Statistics New Zealand, adgeading indicator should provide high correlaticemd
similar seasonal adjustment estimates to the actued. We found ECT and RTS are highly cointegratitid

constant seasonal variation. In one step aheaddstiag, forecasts are unbiased and the differeincesasonal

adjustments are relatively small for subgroups B8R
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NZSA 2009 Abstracts for Poster Presentations

Abstracts appear alphabetically, ordered by the preenter’s last name

Simon Anastasiadis
Victoria University of Wellington

Understanding vehicle warranty claims from the atssd driving pattern
Warranty claims arise as a result of product feiluthe better manufacturers understand claims thee m
accurately they can plan to meet the costs of tetzms and the clearer the quality of their pradeecomes.
Vehicle failures depend on the usage of each vehWhile manufacturers can track the age of thecleekthey

can not observe the usage it is subject to, exatapihdom points in time; i.e., when warranty ckene made.

We wish to infer the actual vehicle usage fromdhserved usage when warranty claims are made.t&mpt is
made to find a relationship between vehicle wayratdims and the driving pattern that can be okt the

time of warranty claims.

Giorgi Kvizhinadze and Haizhen Wu

Victoria University of Wellington

Diversity analysis in multiple choice questionnaire
Consider a multiple choice questionnaire wgjthuestions, and individuals are asked to fill out this questionmeai
so we obtainn “opinions”. Our questions are: how many differeginions will we observe? What is the

proportion of unique opinions? What is the promortdof opinions we will see twice or akyimes?

One would reasonably assume that the answers tquastions depend on various properties of thetiguesire
structure, such as the number of questions, thebauwof possible answers in each question, the piliies of
the answers, the number of interviewees and sélowever, we discovered that the asymptotic behawwbthe
guantities we are interested in follows the KaRiowault law, which depends on only one parametat th

incorporates all information about the propertiethe questionnaire structure.

Xiaomei Li

Victoria University of Wellington

Computational model selection for the Poisson regi@ model
The task of statistical model selection is to cleo@parsimonious model from a collection of modetsich gives
the best approximation to the observed data. Thimate objective for this project is to illustratiee non-
Bayesian and Bayesian approaches in computatioodkeihselection for the Poisson regression model. We
developed three commonly used model selection rdethg using R and WinBUGS. They are developed based
on hypothesis testing, deviance, Bayesian approaath,information criterion. Also, we compare theules

which we obtain from the different approaches.
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Shaochuan Lu

Victoria University of Wellington

Occurrence patterns of New Zealand deep earthqu&lesracterized by MMPP and its extensions
In this poster, we suggest the main occurrencepatif the New Zealand deep earthquakes, in avelalarge
time scale, is the time-varying seismic activiti€ee mechanisms and reasons behind this time-\qabhahavior
are still not well understood. We propose a switghH?oisson model, which is a Poisson process wihPbisson
rates switching between two levels according taaobserved two-state Markov chain, to charactahizeime-

varying seismic activities.

Her Guan Teo

Victoria University of Wellington

Nonparametric estimation of the mean cumulativelmencost of automotive warranty claims
Automotive warranty involves both age and mileagurits. Age is known for all sold vehicles but the
accumulated mileage is usually not known. The nubthdroduced here uses a simple linear approach in
modeling accumulated mileage, and the mean cumelatimber/cost of automotive warranty claims inested

as a function of age, mileage, as well as the htitne.

David Walsh

Victoria University of Wellington

Bayesian methods of earthquake focal mechanismasbin
This is joint work with Richard Arnold and John Teand, both VUW

Earthquakes are important signatures of the siredbe earth’'s crust. In order to interpret the stomints
earthquakes place on the stress field it is impbtasummarise — in a statistically valid way —e thformation
that observations of earthquakes contain. The fomdhanism of an earthquake describes the geomkthe
fault on which the earthquake occurred using tlp@emeters: the strike, dip and rake. We are iigatstg a
Bayesian method of calculating a posterior prolitghdistribution for these focal mechanism parametéVe
approximate such a distribution using a Matrix-Eistlistribution, and here we apply these methoghsse data
from the Raukumara Peninsula, New Zealand. Ouroagbr has the advantage of enabling us to incomporat

observational errors and give robust posterior tatgies for the estimated focal mechanism pararset
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Robin Willink

Industrial Research Ltd

Mathematical entropy and a criticism of a usagenaiximum-entropy distributions
The ‘principle of maximum entropy’ is sometimes diser assigning prior distributions to unknown pagders in
Bayesian analyses. Similarly, it has been advodatedhoosing a probability distribution to represadividual
unknowns such as systematic deviations in measurerpeoblems (Evaluation of measurement data —
Supplement 1 to the “Guide to the expression otrtamty in measurement” — Propagation of distidng using
a Monte Carlo method, JCGM 101:2008, [availablenfrattp://www.bipm.org/en/publications/guides/gumht
].) We show how supporting claims like ‘the maximemtropy distribution is minimally committal’ are
indefensible in this context. We examine the origfithe idea of entropy in communication theoryd aonclude
that the idea that entropy measures ‘informationlyohas meaning with sequences of categorical mando

variables. So it cannot legitimately be associatid ‘information’ about individual parameters.

Lisa Woods
Victoria University of Wellington

A probabilistic method of tectonic stress estinratio
Earthquakes are the result of tectonic stress,wiiglds up along faults and plate boundaries. &lweno direct
method capable of measuring tectonic stress wittérearth’s lithosphere so we record earthquakeseffect of
the stress which we are able to observe. The sinesssion process that we discuss here uses eakhq
observations to determine the compressive stresg@wy within a region of the earth by applying ayBsian

approach, so we are using a probabilistic methddatbnic stress estimation.

Estimating tectonic stress has many useful appicatsuch as the possible prediction of volcanigp#ons
because even though most tectonic stress is th# oégplate movement, volcanic systems can cauge stress

to build up in surrounding areas due to the movémmEmagma within the system (Twiss & Moores 2007).
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Australian and New Zealand Journal of Statistics: lPesent and future?

A plenary session on the future of the Australiad &lew Zealand Journal of Statistics will run
from 1.00-2.00pm on Thursday 3 September 2009 in Cottdrecture Theatre LT122, Victoria
University of Wellington. The session will behaired by lan Westbrooke (Department of

Conservation, Christchurch).

There will be four speakers (three 12-15 minute ste for Steve, Sue and Murray and one five

minute slot for Roger), in the following order.

Steve Haslett(Massey University, Palmerton North), thBlZJS Managing Editor:

» afocus on the current situation with ANZJS anapltor the future content of the journal.

Roger Littlejohn (AgResearch, Invermay Agricultural CentrANZJS Management Committee

member.

» afive minute slot for a brief update on ANZJS finas.

Sue Wilkins (RSNZ),Publishing Operations Manager at the Royal Societpf New Zealand
* an overview of the changing journal environmenteinationally, and particularly for
journals based in NZ and Australia
» briefly outline RSNZ plans for the journals it pidhles

» thoughts on the issues facing constituent RSNZesiesi like NZSA that publish journals
(jointly with SSAI in our case).
Murray Jorgensen (University of Waikato)current ANZJS Management Committee member
and previously Editor of the New Zealand Statistican, then Applications Editor of ANZJS:

* an outline of personal views on some options fauripublishing models for the ANZJS.

The plan is to take short questions immediately afr each speaker, and reserve time for

broader discussion at the end.

A report on the session will be published in HESA newsletter, following the conference.
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Statistical Education Workshops and Talks
Mathematics and Statistics teachers are welcomethdéoNew Zealand Statistical Association 2009

Conference on Thursday 3 September for an afterabamrkshops and talks on statistical education.

The Focus of the Workshops

The new NZ Curriculum contains the learning arddathematics and Statisticdut it also contains
Principles, Valuesand Key CompetenciesThe Statistics strand of our learning area involves real-life
context, and so is rich in opportunities for studeto practice thekey Competenciesand to have
experiences that embody tReinciplesandValues In each workshop, we will explore these emphasése

context of teaching and learning about statistics.

1.00-2.00 pm: Two sets of parallel workshops for &hers, in CO 118 and CO 11%ands-on

activities for use in the classroom, plus demotistna of web resources and/or use of computers.

1.00-1.30pm Maxine PfannkuchComparative statistical reasoning: Some essent@bdues CO 118

1.00-1.30pm Tim BurgessThe challenges of using statistical investigatiomgrimary school CO 119
classrooms

1.30-2.00pm Paul Bucknall, Mike Camden, Nathaniel Pihamavebsite of statistical riches CO 118
1.30-2.00pm Derek SmithProbability trees and two way tables CO 119

2.00-4.00 pm: Five 20-minute presentations in CO LI22 and anafternoon-tea break in
Maclaurin building Foyer ; Chair: Mike Camden. Because of the popularity of the education session

at previous NZSA conferences, this will be the asthgam of presentations running at this time.

2.00-2.20pm Mike CamdenNew resources for learning of the Curriculum’s sttits COLT122
2.20-2.40pm John HarrawayA new teaching resource for Year 13 COLT122

2.40-3.00pm Kevin Burns:How smart are birdbrains? Number sense in the Nev  CO LT122
Zealand robin

3.00-3.20pm Afternoon Tea/Coffee Maclaurin Foyer

3.20-3.40pm  Robin Averill: Learning in Statistics: Perspectives of secondahposl| COLT122
students

3.40-4.00pm Alasdair Noble and Anne Lawrend@ne good tern... COLT122

4.00-5.00 pm: Two parallel workshops for teachersn CO 118 and CO 119

4.00-5.00pm Robin Averill: Ideas for teaching statistics in junior secondacii®ol classroom: CO 118

4.00-5.00pm Sandi Tait-McCutcheorfFraming Statistics and Probability Level 1to5 CO 119
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NZSA 2009 Abstracts for Statistical Education Talks

Abstracts appear alphabetically, ordered by the spaker’s last name

Robin Averill

Victoria University of Wellington

Learning in Statistics: Perspectives of secondahos! students
Quality learning tasks are, on their own, insuéfidi to engender effective learning. This talk wiksent a range
of perspectives of secondary school students imi@racteristics of teacher student relationshipy thired
conducive to learning statistics. Dispositional andturally responsive themes will be discussegpsuted by
gualitative and quantitative data drawn from a méctudy across six multicultural classes from ¢hsehools.
Findings indicate that teachers who know their stisl as individuals and as learners, acknowledggests’
cultures, and address issues of respect and tokershilst holding high expectations of achievemar well

placed to maximise students’ learning.

Kevin Burns

Biological Sciences, Victoria University of Wellingon

How smart are birdbrains? Number sense in the Nealahd robin

This is joint work with Simon Hunt and Jason Lowtt VUW

Knowledge of mathematics is thought to distingdisimans from other animals. However, the potentialfild
animals to use number discriminations to solveagioll problems is poorly resolved. We conductesrées of
experiments to test whether a food-hoarding sodghihe New Zealand robin Petrocia australis, could
discriminate between cache sites containing differeimbers of prey. We found that robins utilizénighly
sophisticated number sense to retrieve and pilfeed food, thus providing a critical link in ounderstanding of

the adaptive significance of numerical competencayritrained wild animals.

Mike Camden

Statistics New Zealand

New resources for learning of the Curriculum’s sts
The real-life nature of statistics means that weledi-placed to use novel communication method&énlearning
of our discipline. We'll look at The NZ Curriculusy ‘capabilities for living and lifelong learningthen
experience some new resources, including Learninigvke new books Statistics in the Media, and some

interactive and dynamic data products on Statidles Zealand's website.
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John Harraway

University of Otago

A new teaching resource for Year 13
To be presented by Mike Camden (Statistics Newateband the NZSA Education Committee)

A second set of 15 edited DVD presentations onarebeprojects using statistics has been complétesbciated
MS Excel data files contain all data and classréasks are suggested. Sections of one DVD will lmsvahalong
with data and task details. Included is a resarmggimocedure for MS Excel which is easy to use wittadther MS
Excel add ons. The 15 DVD's, which cover in totalrf hours of presentation, are about to be placethe
University of Otago unitube site. Another websitghwinks to unitube is being established for dassociated
tasks and the bootstrap procedure. Feedback fraohees is welcome. If worthwhile, more projects| voié

filmed in areas of interest to school student® tikgby injuries and youth motor accidents.

Alasdair Noble and Anne Lawrence

IFS/Statistics & Centre for Educational Development Massey University

One good tern...
A data set will be described and then a seriesctifiies relevant to various age groups and topiith the
Mathematics and Statistics curriculum will be inlwoed. A number of worksheets applicable to difiegarts of

the data set will be distributed.

NZSA 2009 Conference 47 Statistical Education Talks



NZSA 2009 Abstracts for Statistical Education Work$&iops

Abstracts appear alphabetically, ordered by the spaker’s last name

Robin Averill
Victoria University of Wellington

Ideas for teaching statistics in junior secondacih@ol classrooms
This interactive session will present several stdtistical activities suitable for teaching le¥eb statistics. The
activities will be discussed in terms of how thende used to develop statistical learning whitemmting the
curriculum principles and values relating to sefthigh expectations, being responsive to the pplasiof the
Treaty of Waitangi and to cultural diversity, anayiding opportunities for classroom members tatipgate,

contribute, and value and develop their relatigpshith others.

Paul Bucknall, Mike Camden and Nathaniel Pihama

Statistics New Zealand

A website of statistical riches
Our new website is a treasure chest of riches ¢bod statistics. We put many of the treasuresetheot
specifically for schools, but for our public audien This means that they have daily-life conteW&!ll show
how teachers can use them not only to reach statishchievement outcomes, but also to develop the

Curriculum’s ‘capabilities for living and lifelonigarning’.

Tim Burgess

Massey University

The challenges of using statistical investigationgrimary school classrooms

We will consider some of the challenges with stigti$ thinking and reasoning in primary school sta®ms and

the links to key competencies. Use of censusats$etitt@lso be looked at.
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Maxine Pfannkuch

The University of Auckland

Comparative statistical reasoning: Some essentabdues

In this session we will discuss data dialogues #Hrat essential for understanding and verbalizirgy ribh
conceptual repertoire inherent in the comparisamoafplots and in making inferences.

Derek Smith

New Zealand Association of Mathematics Teachers & @llington Mathematics Association

Probability trees and two way tables
Probability trees are more widely used than two tedtes in mathematics and statistics classroontsat\&re

some of the issues that students have to grappteanwd should teachers be addressing multiple septations of
probability rather than defaulting to a probabititge model?

Sandi Tait-McCutcheon

Victoria University of Wellington

Framing Statistics and Probability Level 1 to 5
A team of 14 lead teachers from the Parumoanaiandéellington have designed a draft framework feaching
and learning Statistics and Probability Level Bid®uring this interactive session participantd esigage with a

selection of rich statistical activities that complent our framework. Lead Teachers will share tpetictice and
knowledge.
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NZSA 2009 Conference and Semiparametric Regressiddorkshop: Participants

Last name First name Email Affiliation

Abraham Edward (all removed for version on the web) Dragonfly, Wellington

Aidara Cherif Victoria University of Wellington
Aldridge Tony Christchurch

Anastasiadis Simon Victoria University of Wellington
Anwar Muhammed Nafees Massey University, Palmerston North
Archibald Judith Statistics New Zealand, Wellington
Arnold Richard Victoria University of Wellington

Ball Rod Scion, Rotorua

Ball Tim Tim Ball Limited

Barton James James P Barton & Associates Limited
Bascand Geoff Statistics New Zealand, Wellington
Betz-Stablein Brigid Massey University, Palmerston North
Bhattacharya Aloka Victoria University of Wellington
Bilton Penny Massey University, Palmerston North
Bracewell Paul Offlode, Wellington

Brown Jennifer University of Canterbury

Brunning Deborah Statistics New Zealand, Wellington
Bryant John Statistics New Zealand, Christchurch
Camden Mike Statistics New Zealand, Wellington
Castillo Elenita Ministry of Education, Wellington
Chang Keng Hao (Danny) University of Auckland
Chattopadhyay Saibal Indian Institute of Management Calcutta
Chee Chew-Seng University of Auckland

Chukova Stefanka Victoria University of Wellington
Clark Austina University of Otago

Clark Megan Victoria University of Wellington
Cowie Paul IAG New Zealand Limited, Wellington
David Irene University of Canterbury

Davies Robert Statistics Research Associates, Wellington
Davies Tilman Massey University, Palmerston North
Davis Walter Statistics New Zealand, Wellington
Dawber James University of Canterbury

Degnan James University of Canterbury

Devlin Miranda Ministry of Health

Doherty Mike Statistics New Zealand, Wellington
Doonan lan NIWA, Wellington

Easton Brian Wellington

Enright Jamas The Treasury, Wellington

Ferguson Andrew Plant & Food Research, Te Puke
Fernando Sarojinie Massey University, Palmerston North
Forbes Sharleen Statistics New Zealand, Wellington
Fu Dan NIWA, Wellington

Ganesalingam Selvanayagam Massey University, Palmerston North
Gee Graeme Offlode, Wellington

Grant William IRD, Wellington

Green Peter University of Otago

Harte David Statistics Research Associates, Wellington
Haslett Stephen Massey University, Palmerston North
Hawkes Timothy Statistics New Zealand, Wellington
Haywood John Victoria University of Wellington
Hazelton Martin Massey University, Palmerston North
Henderson Harold AgResearch Ruakura

Hindmarsh Diane University of Wollongong, Australia
Hirose Yuichi Victoria University of Wellington
Hodge Miriam University of Canterbury

Isidro Marissa Massey University, Palmerston North
Jackson Fraser Wellington

Johnston Steven Ministry of Social Development, Wellington
Jorgensen Murray University of Waikato

Jowett Clint Offlode, Wellington

Kavalieris Laimonis University of Otago

Kendall Reuben Statistics New Zealand, Wellington
Kirch Claudia University of Karlsruhe, Germany
Koolaard John AgResearch Palmerston North

Kozik Hinrich Victoria University of Wellington
Krsinich Frances Statistics New Zealand, Wellington
Kumar Kuldeep Bond University, Australia
Kuzmicich Stephen Wellington

Lankshear Lisa Victoria University of Wellington

Lee Alan University of Auckland

Li Xiaomei Victoria University of Wellington
Littlejohn Roger AgResearch Invermay

Liu Jiale (Carlos) Statistics New Zealand, Wellington
Liu vy Victoria University of Wellington
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Last name First name Email Affiliation

Lu Shaochuan (all removed for version on the web) Victoria University of Wellington

Luo Dongwen AgResearch Palmerston North

Luo Jing (Annie) AMI, Christchurch

MacDonald Anna University of Canterbury

Mansour Aghababaei Jazi Massey University, Palmerston North

Mao Tian Massey University, Palmerston North

McDonald Barry Massey University Albany

McGee Magnus Christchurch School of Medicine

McGinty Peter Statistics New Zealand, Wellington

McWhirter Judi University of Waikato

Meade Aleisha Massey University, Palmerston North

Meenken Esther Plant & Food Research, Lincoln

Mormede Sophie NIWA, Wellington

Mukerjee Rahul Indian Institute of Management Calcutta

Nair Vijay University of Michigan, USA

Obolonkin Vladimir (Vlad) Livestock Improvement Corporation,
Hamilton

Olubode-Awosola | Femi AgResearch Palmerston North

Park Zaneta AgResearch Palmerston North

Parry Katharina Massey University Albany

Penny Richard Statistics New Zealand, Christchurch

Pfannkuch Maxine University of Auckland

Pledger Shirley Victoria University of Wellington

Potter Fred AgResearch Palmerston North

Qiao Chungui Ministry of Social Development, Wellington

Quinn Steve University of Tasmania

Ramsay Diane Statistics New Zealand, Wellington

Rea Alethea University of Auckland

Reilly James Statistical Insights Ltd, Auckland

Rohan Maheswaran Department of Conservation, Hamilton

Rouhollahi Sima Victoria University of Wellington

Ryan Michael Statistics New Zealand, Christchurch

Scott Alastair University of Auckland

Sibanda Nokuthaba Victoria University of Wellington

Smith Murray NIWA, Wellington

Song Soon Ministry of Social Development, Wellington

Stubbs Evan SAS, Melbourne

Su Kristy Harmonic Ltd, Wellington

Teo Her Guan Victoria University of Wellington

Thompson Finlay Dragonfly, Wellington

Thomson Peter Statistics Research Associates, Wellington

Turner Rolf Starpath Project, University of Auckland

Upsdell Martin AgResearch Ruakura

van Koten Chikako AgResearch Lincoln

Vere-Jones David Victoria University of Wellington

Visch Julian Wellington

Wand Matt University of Wollongong, Australia

Wang Yong University of Auckland

Wang Dong Victoria University of Wellington

Wang Ting Massey University, Palmerston North

Watanabe Norio Chuo University, Japan

Westbrooke lan Department of Conservation, Christchurch

Willink Robin Industrial Research Ltd, Lower Hutt

Withers Kit Industrial Research Ltd, Lower Hutt

Wood Michelle IAG, Auckland

Woods Lisa Victoria University of Wellington

Wrathall Wa Massey University, Palmerston North

Wu Shirley Harmonic Ltd, Wellington

Wu Haizhen Victoria University of Wellington

Yeh Li-Chia Ministry of Health

You Ryan SHORE, Massey Univeristy

Young Jim Christchurch

Zhang Lingyun (Larry) Massey University Wellington

Zheng GuanYu (Fish) Statistics New Zealand, Christchurch
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NZSA 2009 Education Session: Additional Participarg

Last name First name Email Affiliation

Averill Robin (all removed for version on the web) SEPI, Victoria University of Wellington
Bucknall Paul Statistics NZ

Burgess Tim Massey University

Burns Kevin Victoria University

Devlin Raewyn Tokomairiro High School

Green Colin Wellington College

Haley Siobhan Wellington Girls' College
Harvey Darrell Wellington College

Harvey Roger Victoria University

Hawke Aaron Victoria University

Izaz Charmaine Wellington College

Lawrence Anne Massey University College of Education
Noble Alasdair Massey University

Pihama Nathaniel Statistics New Zealand

Ross Kelly-Ann St Theresas, Plimmerton
Sharman Jane Christchurch Boys' High School
Smith Derek The Correspondence School
Sun Jane Wellington College
Tait-McCutcheon Sandi Victoria University of Wellington
Tideswell Andrew Samuel Marsden Collegiate
VanMilligan Linda Wellington Girls' College
Wilson Dave St Mary's College, Wellington
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