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Bootstrap Confidence Intervals of the Difference between Two Process
Capability Indices for Half Logistic Distribution

Wararit Panichkitkosolkul1 and Somjit Wattanachayakul2

Thammasat University, Phathum Thani, Thailand
1wararit@mathstat.sci.tu.ac.th
2somjit@mathstat.sci.tu.ac.th

Abstract ID: 1. Topic1: Modeling and Simulation , Topic2: Other Areas of Statistics .

The process capability indices are important numerical measures in statistical quality control. Well-
known process capability indices are constructed under the process distribution is normal. Unfortu-
nately, this situation is rather not realistic. This paper focuses on the half logistic distribution. The
bootstrap confidence intervals for the difference between two process capability indices for the men-
tioned distribution are proposed. The bootstrap confidence intervals considered in this paper consist
of the standard bootstrap confidence interval, the percentile bootstrap confidence interval and the
bias-corrected percentile bootstrap confidence interval. A Monte Carlo simulation has been used
to investigate the estimated coverage probabilities and average widths of the bootstrap confidence
intervals. Simulation results showed that the estimated coverage probabilities of the percentile boot-
strap confidence interval and the bias-corrected percentile bootstrap confidence interval get closer
to the nominal confidence level than those of the standard bootstrap confidence interval.

Internet Forums: What Information is Out There?

Vanja I. Erčulj

ro sigma, Ljubljana, Slovenia; vanja.erculj@gmail.com

Abstract ID: 3. Topic1: Statistical Applications - Data collection and Data Mining, Topic2:
Statistical Applications - Other Areas of Statistics.

Various qualitative and quantitative research methods are employed for assessment of people’s opin-
ions and beliefs. In-depth interviews and focus groups approaches are the most frequently used
qualitative methods, but require respondents’ time and willingness to answer the questions. With
increasing number of surveys being conducted and with busy life-style, people are less willing to
participate in surveys examining as trivial issues as e.g. dish washing detergent usage. On the other
hand, participants are quite eager to share opinions on various topics of their interest on the internet
forums. Many topics being discussed on such forums range from books having been read to specific
medical issues. Thus, internet forums offer an interesting, extensive and accessible data source that
can be harvested prior to conducting invasive surveys and provide an excellent starting point for
the latter. Information that can be gathered from this source will be presented and illustrated on
discussions about dietary supplements usage that took place on 31 different Slovenian forums in
2011.
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Hybrid Fuzzy Mortality Models of LC-type: A Simulation Study

Andrzej Szymański1 and Agnieszka Rossa2

University of Lodz, Lodz, Poland
1anszyman@math.uni.lodz.pl
2agrossa@uni.lodz.pl

Abstract ID: 4. Topic1: Modeling and Simulation , Topic2: —.

For a given age group x at year t the mortality rate x(t) can be expressed in the form of so-called
Lee-Carter stochastic mortality model (LC). On the other hand, it can be easily seen that the LC
model is the solution of the stochastic differential equation of the Black-Sholes type.
Koissi and Shapiro have formulated the fuzzy version of the LC model (FLC), where the model
coefficients are assumed to be fuzzy numbers with the symmetric triangular membership function
(STMF).
Simulation study gives us exact solutions of the stochastic differential equation for simulated Wiener
standard process. Hence we can determine the histogram of the exact solution and then the mem-
bership function when treated the solution as a fuzzy function. Our simulation study enables us to
verify the assumption that membership function in FLC model is of the type STMF. We have applied
the logistic function to approximate empirical membership function obtained during the simulation
process.
Using this model for the data from Poland for the period of years 1990-2009 we have observed
parameter changes during different time subperiods. We applied the methodology used in control
theory called stochastic dynamic (or switched) systems, which are dynamic systems with chang-
ing structure. To estimate parameters of the proposed stochastic hybrid system we use one of the
literature methods.
To make more precise and elegant inferences from the improved FLC we apply two Banach algebras
of fuzzy numbers, first one called OFN-algebra introduced by Kosiński et al. and the second one
called C*-algebra introduced by Ishikawa. The difference between these two algebras is in the
multiplication operation definition. It will allow us to create two mortality models called AFLC and
C*FLC.
On the other hand Lee-Carter model can be generalized to the so-called hybrid (or switching) Lee-
Carter model (HFLC). Combining ideas of FLC and HFLC we propose the bybrid fuzzy mortality
model and verify its switching rule in the simulation study.
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Testing Export-Led Growth Hypothesis: The Case of Turkey, 1961-
2010

Mustafa Murat Arat

Department of Statistics, Hacettepe University, Ankara, Turkey;
muratarat@hacettepe.edu.tr

Abstract ID: 5. Topic1: Statistical Applications - Economics and Econometrics, Topic2:
Econometrics .

The purpose of this paper is to test the export-led growth hypothesis, which identifies export growth
as a major source of economic growth, for Turkey. In order to test this hypothesis, we investigate the
short-run and the long-run relationship between export, import and economic growth. We employ
co-integration and error-correction modeling over annual observations for the period of 1961-2010.
The economic growth is represented by Gross Domestic Product (GDP) that is collected from Cen-
tral Bank of Turkey. Export and import variables are obtained from the publication “Statistical
Indicators 1923-2010” released by TurkStat. All the variables in domestic currencies are deflated
by appropriate indexes, to obtain the real values. Before undertaking co-integration analysis, Aug-
mented Dickey-Fuller test was conducted to see whether all the time series are stationary or not.
Since all the variables are integrated of the same order, we examine long-run equilibrium relation-
ship between the variables. Based on the trace test and maximum eigenvalue test, it is seen that one
co-integration equation exists between real GDP, real export and real import. In the presence of co-
integration, using Standard Granger causality will give misleading results. Therefore, we proceed
to the construction of Vector Error Correction Models (VECM). Based on the VECM, we found
the evidence of bi-directional causality between export and GDP, uni-directional causality running
from GDP to import and bi-directional causality between export and import. In conclusion, it is
clearly seen that export-led growth hypothesis is valid for Turkey between the years, 1961-2010,
and we proudly suggest that promoting exports via export promotion policies will contribute to the
economic growth of Turkey.

Bayesian Model Selection Criteria for Generalized Linear Models with
Data Missing Not at Random

Zeynep Kalaylioglu

Middle East Technical University, Ankara, Turkey; kzeynep@metu.edu.tr

Abstract ID: 8. Topic1: Modeling and Simulation , Topic2: Biostatistics and Bioinformatics.

We provide an evaluation of the performances of deviance information criterion and weighted L
measure for comparison among a set of candidate nonignorable missingness models. New DIC and
WL extensions that take direct account of the missingness models are proposed. A Monte Carlo
simulation experiment is designed to assess the performances of these model selection criteria in
generalized linear models under different scenarios for missingness amounts.
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Arthur’s Model of Competing Technologies When Some Choices are
Non-Exclusive

Fabrice Le Guel

University of Paris Sud - ADIS, Sceaux, France; fabrice.le-guel@u-psud.fr

Abstract ID: 9. Topic1: Statistical Applications - Economics and Econometrics, Topic2: Mod-
eling and Simulation .

Arthur’s model (Economic Journal, 1989, Vol. 99, pp. 106-13) based on the Pólya-Eggenberger
urn model has shown that, when two technologies compete with each other, increasing returns lead
to a lock-in effect where market share converges to a stable but unpredictable equilibrium. An
important assumption of Arthur’s model is that the choice made by each consumer between two
goods is exclusive. What happens when choice is not solely exclusive for a part of the adopters ? Is
the lock-in broken ? Is there any convergence to a steady market share ? To answer this question,
we use a modified Pólya-Eggenberger urn model, which allows multiple drawing. We study the
asymptotic behavior of our model and discuss economic implications.

Clustering Macroeconomic Variables

Chiara Perricone

University of Rome II - TorVergata, Rome, Italy; chiara.perricone@gmail.com

Abstract ID: 13. Topic1: Statistical Applications - Economics and Econometrics, Topic2:
Econometrics .

Many papers have highlighted that some macroeconomic time series present structural instability.
The causes of these remarkable changes in the reduced form properties of the macroeconomy is
a debated argument: Bad Policy or/and Bad Luck. In literature this issue is handled with three
main econometric methodologies: structural breaks, regime-switching and time-varying parameters
(TVP). Nevertheless all these approaches need some ex ante structure in order to model the change.
Based on the Recurrent Chinese Restaurant Process, I have specified a model for an autoregressive
process and estimated via particle filter using a conjugate prior, which applied the idea of evolu-
tionary cluster to the study of the instability in output and inflation for US after War World II. This
procedure displays some advantages, in particular does not require a strong ex ante structure in
order to neither detect the breaks nor manage the parameters’ evolutions. The application of the
cluster procedure to GDP growth and inflation rate for US from 1957 to 2011 shows a good abil-
ity in fit the data, moreover it produces a clusterization of the time series that could be interpreted
in terms of economic history and it is able to recover key data features without making restrictive
assumptions, as in ‘one-break’ or TVP models. Considering the open debate on the source of the
Great Moderation, under the caveat that until now I do not study a VAR or a structural form, this
approach presents conclusions closed to Cogley and Sargent, suggesting changes in both volatility
and coefficients, even if the latter are less marked.
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The Determinants of Academic Success and Failure in a Competing
Risks Approach

Renata Clerici1 , Anna Giraldo2 and Silvia Meggiolaro3

Department of Statistical Sciences, University of Padova, Padova, Italy
1renata.clerici@unipd.it
2anna.giraldo@unipd.it
3meg@stat.unipd.it

Abstract ID: 14. Topic1: Statistical Applications - Other Areas of Statistics, Topic2: Other
Areas of Statistics .

Obtaining an university degree results in important outcomes for subsequent life course. However,
choosing to start the path of university does not guarantee that the student will actually graduate:
university withdrawal is one of the major problems. In fact, highly complex educational histories
are observed in the learning process. This paper aims at examining the factors influencing the differ-
ent outcomes of the university path (withdrawal, course changes, delay, and degree completion) in
three-year degree courses in a big Italian University (Padova). Data from the university administra-
tive archives allow to have information on about 32,000 students enrolled from 2002/03 to 2005/6
academic years in 84 undergraduates courses. The analyses are conducted considering the temporal
dimension within the methodological approach of survival analysis using individual longitudinal
data for cohorts of first-entering students. A discrete-time method for competing risks event history
analysis is used to study the determinants of academic outcomes. Preliminary results confirm de-
scriptive findings showing the important role of some background characteristics (such as gender,
residence, and the nationality) and of some characteristics of secondary school career (the type of
school, the grade, and the regularity) for successful university path.

7

mailto:renata.clerici@unipd.it
mailto:anna.giraldo@unipd.it
mailto:meg@stat.unipd.it


Spatio-Temporal Modelling of Daily Rainfall

Ana F. Militino1, Maria D. Ugarte2 and Manuel Garcia-Magarińos3

Universidad Publica de Navarra, Pamplona, Spain
1militino@unavarra.es
2

3

Abstract ID: 15. Topic1: Statistical Applications - Other Areas of Statistics, Topic2: Other
Areas of Statistics .

Spatio-Temporal modelling of climate data is a useful tool in many environmental, climatological
or biological applications. Different models and estimation alternatives have been provided in the
literature depending on the auxiliary information and the quality of data, but mostly oriented to
study temporal trends, providing general forecast or explaining climatological changes.
When daily rainfall information is required in a specific location as an input to decision-making tools
in precision agriculture, the performance of these models can be good on regular days. However, a
great variability is present some days because of local storms or dramatically changing weather. In
this work, we propose the use of a dynamic state-space model that incorporates daily information
and specific spatial cluster modelling in locations with high precipitation values. The model will
be illustrated with real data using daily precipitation in 20 years for the 80 sampled manual rainfall
gauges in Navarre (Spain). The results will be checked with 60 automatic rainfall gauges in the
same region but in different locations.
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Confidence Intervals for a Ratio of Binomial Proportions Based on Di-
rect and Inverse Sampling

Thuntida Ngamkham1, Kamon Budsaba2 and Araya Chaemchan3

Thammasat University, Pathumthani, Thailand
1thuntida@mathstat.sci.tu.ac.th
2kamon@mathstat.sci.tu.ac.th
3araya@mathstat.sci.tu.ac.th

Abstract ID: 16. Topic1: Mathematical Statistics, Topic2: —.

A general problem of the interval estimation for a ratio of two proportions according to data from
two independent samples is considered. Each sample may be obtained in the framework of direct or
inverse binomial sampling. For each type of sampling scheme we construct asymptotic confidence
interval based on unbiased estimations of success probabilities and also their logarithms. Various
methods of confidence intervals construction in the situations when values for the both samples
are obtained for identical sample schemes (for only direct or only inverse binomial sampling) were
already developed and well known, so the main subject of our investigation is a construction of
confidence intervals in two cases that correspond to different sampling schemes. In this situation it
is possible to plan the sample size for the second sample according to the number of successes in the
first and this, as it is shown by the results of statistical modelling, provides the intervals with confi-
dence level that close to the nominal. Our goal is to show how reliable are normal approximations
for the distributions of estimates of the ratio of proportions and their logarithms for a construction
of confidence intervals. It is shown the preference of the scheme of inverse binomial sampling with
planning of the size in the second sample. Main probability characteristics of intervals correspond-
ing to all possible combinations of sampling schemes are investigated by the Monte-Carlo method.
Estimations of coverage probability, expectation and standard deviation of intervals length has the
form in tables and some recommendations for an application of each of the intervals obtained is
presented.
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Random Effect One-Way ANOVA Model when Sampling from a Finite
Population of Treatment Groups

Kamon Budsaba1, Teerawat Simmachan2 and John J. Borkowski3

1Thammasat University, Pathumthani, Thailand; kamon@mathstat.sci.tu.ac.th
2Thammasat University, Pathumthani, Thailand; teerawat@grad.sci.tu.ac.th
3Montana State University, Bozeman, United States of America; jobo@math.montana.edu

Abstract ID: 17. Topic1: Mathematical Statistics, Topic2: Design of Experiments.

This study consists of two parts: the theoretical part and the computational part. The main focus
of the theoretical part is to determine the expected value of the mean square error and the expected
value of the treatment mean square of the random effect one-way ANOVA model assuming a finite
population of treatment groups. For balanced data, both the expected values for the finite population
are the same as that for the infinite population. For unbalanced data, the expected value of the
treatment mean square for the finite population is different from that for the infinite population.
because of some different multiplier values. The main purpose of the computational part is to
assess the impact of sampling from a finite population of treatment groups on hypothesis testing.
The results suggest that when the null hypothesis is true, the F-ratio will still follow a (central) F-
distribution. However, if the number of levels in population of treatment groups is not large enough
relative to the number of randomly selected treatments, it can have a large value of the Type II
Error. It also appears that, when the null hypothesis is false, the F-ratio will not follow a non-central
F-distribution.
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The Statistical Textual Analysis Applied to the Italian University Offer-
ing Database

Claudia Caruso

Evaluation Office, University Federico II , Naples, Italy; c.caruso@unina.it

Abstract ID: 18. Topic1: Statistical Applications - Data collection and Data Mining, Topic2:
Statistical Applications - Other Areas of Statistics.

Improving the outreach activities as the third mission for university, besides research and teaching,
has become one of the main goals of the university system. In Italy, the national regulation has re-
defined the role of the university system with the aim to enhance the interaction between knowledge
and work and professional world. So, for planning the university degrees, it has become compulsory
to consult with the local market representatives in advance, to monitor and update the offering. In
order to give accountability about the implementation of the process, the university courses have to
fill in specific forms for reporting the summary of these consultations. The outcome of this process
has been made public in a national database, available on line, on the Ministry of Education website,
about the offering of the new course of studies, where there is a specific section with the summary
of the consultations for each degree. In this working paper, a textual analysis has been carried out
on this specific section of the national database, to provide the measures of lexical richness, based
on the ratio of type, token and the proportion of infrequent word and so on. To describe the lexical
words used, a cooccurrence analysis has been performed to identify the key words of the corpora
using the chi-square test and identify the thematic clusters.
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Smooth Bootstrap Inference for Parametric Quantile Regression

Tatjana Kecojevic1 and Peter Foster2

1University of Central Lancashire, Preston, United Kingdom; tkecojevic@uclan.ac.uk
2University of Manchester, Manchester, United Kingdom;
peter.foster@manchester.ac.uk

Abstract ID: 19. Topic1: Modeling and Simulation , Topic2: —.

Assessing the accuracy of the τ th (τ [0,1]) quantile parametric regression function estimate requires
valid and reliable procedures for estimating the asymptotic variance-covariance matrix of the es-
timated parameters. This covariance matrix depends on the reciprocal of the density function of
the error evaluated at the quantile of interest which, particularly for heteroscedastic non-iid cases,
results in a complex and difficult estimation problem. It is well-known that the construction of con-
fidence intervals based on the quantile regression estimator can be simplified by using a bootstrap.
To construct confidence intervals in quantile regression we propose an effective and easy to apply
bootstrap method based on the idea of Silverman’s (1986) kernel smoothing approach. This pro-
posed bootstrapping method requires the estimation of the conditional variance function of the fitted
quantile.
After fitting the τ th quantile function, we obtain the residuals, which are squared and centered to
zero. Estimating the conditional mean function of the centered squared residuals gives the condi-
tional variance function of the errors about the estimated τ th quantile. Using an estimate of the
conditional variance function allows the standardisation of the residuals which are then used in Sil-
verman’s (1986) kernel smoothing bootstrapping procedure to make inferences about the parameters
of the τ th quantile function.
To estimate the conditional variance function we consider the adaptation of GLMs as well as non-
parametric regression based estimation. These different approaches have been assessed under var-
ious data structures and compared to several existing methods. The simulation studies show good
results in terms of coverage probability and the spread of the constructed parameters confidence
intervals when compared with existing methods.
This methodology is also applicable to a wider class of regression models with heteroscedastic
errors where the transformation to normality is difficult to achieve or maybe undesirable given a
need to preserve the original data scale.
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Mixed Effect Zero-Inflated Log-Normal Model for Longitudinal
Skewed Responses With Possibility of Non-Random Dropouts

Parastoo Niloofar1 and Samaneh Eftekhari2

Tehran University, Tehran, Iran
1parastoo.niloofar@yahoo.com
2eftekhary.sam@gmail.com

Abstract ID: 22. Topic1: Statistical Applications - Biostatistics and Bioinformatics, Topic2:
Modeling and Simulation .

A large number of researches in public health, medicine, and social sciences are performed by
means of longitudinal studies that evaluate the responses of interest over a period of time. An al-
most inevitable complication in drawing inferences for follow up studies is the subjects attrition
from the study prematurely which is known as dropout. Most approaches for modeling longitudinal
studies rely on the normality assumption for the response variable which might not hold in some
applications due to skewed responses. Also researchers mostly analyze the data with the ignora-
bility assumption for the dropout mechanism which might be misleading if the missing mechanism
has been generated from a non-random process. In this paper we will propose a mixed effect zero-
inflated log-normal model for longitudinal data with possibility of dropouts where we will introduce
a non-random dropout mechanism to be estimated along with the model for the interesting longitu-
dinal outcome variable. In the proposed model the correlation between longitudinal responses are
considered via some random effect parameters and also some non-ignorability parameters are intro-
duced to account for the relation between responses and the dropout indicator. Also the proposed
model will be applied for analyzing a real data set from a longitudinal study for the comparison of
two oral treatments for toenail dermatophyte onychomycosis where the response of interest is both
highly skewed and contain excess zeros.

E-Bayesian Estimation Based On Generalized Half Logistic Progressive
Type-II Censored Data

Rerza Azimi

Azad University, Gorgan, Iran; azimireza1365@gmail.com

Abstract ID: 23. Topic1: Mathematical Statistics, Topic2: Mathematical Statistics.

In this paper, given a progressively type II censored sample from a generalized half logistic distri-
bution, the Bayesian and E-Bayesian (expectation of the Bayesian estimate) estimators are obtained
under LINEX and squared-error loss functions, for the parameter and reliability function. Monte
Carlo simulation method is used to generate a progressive Type-II censored data from generalized
half logistic distribution, then these data is used to compute the estimations of the parameter and
compare both the methods used when different random schemes.
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Exactness of statistical data in econometrics. Ruptures and subinterval
analysis for mean values

Alexander Harin

Modern Humanitarian Academy, Moscow, Russia; aaharin@yandex.ru

Abstract ID: 24. Topic1: Econometrics , Topic2: Mathematical Statistics.

Exactness of statistical data in econometrics. Data scattering. Probability theory. Ruptures. If an
econometric quantity is defined on a finite interval and, due to a data scattering, a nonzero rupture
exists between zero and the zone of possible values of a dispersion of the quantity, then the nonzero
restrictions or ruptures also exist between a border of the interval and the zone of possible values of
the mean of this quantity.
Exactness of measurements in econometrics. Subinterval analysis. Ruptures. If the measured width
of a subinterval of the interval of econometric data may not be less than a non-zero value and the
weight of these subintervals may not be less than a non-zero value, then this leads to existence of
non-zero restrictions or ruptures between the interval of mean value and the bounds of the total
interval.
Treatment of statistical data. Regressions. Mean values and subinterval analysis of incomplete
information. Mean values in econometrics may be evaluated by the technique of subinterval analysis
of incomplete information. This assumes the statistical econometric data are incomplete. At that
the interval of mean values may be continually adjusted to requirements of a regression by varying
both the weight and width of the whole interval of the data. In particular, the whole interval of the
data may be extended to avoid bottlenecks.
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Enhancement of Search Algorithms for Constructing Optimal Latin
Hypercube Designs

Jaratsri Rungrattanaubol1 and Anamai Na-udom2

1Department of Computer Science and Information Technology, Faculty of Science, Naresuan Uni-
versity, Phitsanulok, Thailand; jaratsrir@nu.ac.th
2Department of Mathematics, Faculty of Science, Naresuan University, Phitsanulok, Thailand;
anamain@nu.ac.th

Abstract ID: 25. Topic1: Design of Experiments, Topic2: Modeling and Simulation .

Currently computer simulated experiments (CSE) have been extensively used in sciences and engi-
neering applications. Selecting a proper design to run CSE is very critical for reliability of output
responses. The output responses from computer simulated experiments are normally deterministic.
Hence the space filling designs which focus on spreading the design points over a design space
are required. Latin hypercube designs (LHD) are normally practiced in the context of computer
simulated experiments. The optimal LHD for a given dimensional problem is obtained by using a
search algorithm under a pre-specified optimality criterion. Usually the search process takes a long
time to terminate, especially when the dimension of the problem is large. This paper presents the
methods to enhance the performance of the search algorithms which are widely used in the context
of computer simulated experiments. The comparative studies are also employed based on a range
of dimensions of problem and the optimality criteria. The choice of the best search algorithms for
particular dimension of the problem is presented and discussed.
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Mallows’ Distance in Symbolic Data Analysis

Katarina Košmelj1 and Lynne Billard2

1University of Ljubljana, Ljubljana, Slovenia; katarina.kosmelj@bf.uni-lj.si
2University of Georgia, Athens, USA; lynneb@stat.uga.edu

Abstract ID: 26. Topic1: Other Areas of Statistics , Topic2: Statistical Applications - Other
Areas of Statistics.

Countries described by population pyramids can be regarded as symbolic data objects with two ran-
dom variables, one presenting age for males and one for females. In the literature, several distances
for histogram-type data can be found. We have decided to apply the Mallows’ distance for several
reasons. It is a well defined metric; its calculation in the histogram setting is simple, even when
the number and length of histograms’ subintervals differ. This distance allows the constructions
of a barycentric histogram which is an ”optimal” cluster representative. It also allows to define a
measure of total inertia which can be decomposed into the within and between inertia according to
the Huygens theorem. Finally, Mallows’ distance can be decomposed into three terms: the location
term, the size term and the shape term. These characteristics are very helpful in statistical methods
based on distances, such as cluster analysis and MDS. A case study on population pyramids of East
European countries in the period 1995-2015 was undertaken. The results provide an insight of the
information that this distance can extract from a complex dataset.

16

mailto:katarina.kosmelj@bf.uni-lj.si
mailto:lynneb@stat.uga.edu


An Algorithm for Computing a Combined Interestingness Measure in
Association Analysis

Derya Ersel1 and Süleyman Günay2

Hacettepe University, Ankara, Turkey
1dtektas@hacettepe.edu.tr
2sgunay@hacettepe.edu.tr

Abstract ID: 27. Topic1: Data Mining , Topic2: Statistical Applications - Data collection and
Data Mining.

Association analysis is one of the descriptive models used in data mining. Aim of this analysis is to
determine interesting patterns that help decision making by identifying items that are seen together
in the data set. A drawback of association analysis is that many patterns emerge even if the data set
is very small. Since real databases contain many items, millions of patterns can be created and most
of these patterns are not interesting. Hence, the quality of resulting patterns are evaluated according
to some measures and uninteresting patterns are eliminated in association analysis. To perform this
evaluation, suitable measures must be determined with respect to structure of the data, structure of
the pattern and expert opinion (or prior knowledge) about the data. In literature, interestingness
measures are mainly seperated into two groups. The first group is “objective interestingness mea-
sures” which depend only on structure of the pattern and the data. These measures use statistics
from the data and they are usually calculated depending on frequencies given by a contingency
table. The second one is “subjective interestingness measures” which depend on expert opinion
as well as structure of the pattern and the data. Subjective interestingness measures are generally
defined over belief systems. Bayesian networks are belief systems and they can be used to identify
these measures. Objective and subjective interestingness measures may not always be sufficient to
determine interesting patterns. Therefore, a combined measure must be obtained. In this study, an
algorithm for computing a combined measure that integrates objective and subjective interesting-
ness measures defined over Bayesian networks is proposed to determine interesting patterns more
accurately in association analysis.
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An Analysis of Turkey Demographic and Health Survey 2008 Data with
Co-Plot Method

Yasemin Kayhan At?lgan1 and Süleyman Günay2

Hacettepe University, Ankara, Turkey
1ykayhan@hacettepe.edu.tr
2sgunay@hacettepe.edu.tr

Abstract ID: 28. Topic1: Statistical Applications - Other Areas of Statistics, Topic2: Other
Areas of Statistics .

Classical multivariate data analysis methods such as multi dimensional scaling, principal component
analysis and cluster analysis, analyze observations and variables separately. However, examining
the observations and variables on the same map provides great advantages to the researcher. Co-
Plot method developed as an extension of multi dimensional scaling aims to address this problem. It
consists of two graphs superimposed on each other. First graph represents n observations into a two
dimensional space. The second graph consists of p arrows and each arrow represents a variable. By
means of this merged graph, variables and observations are analyzed simultaneously. As a result,
this method gives opportunity to make more detailed comments about the multivariate data set with
a single map. This technique is especially suitable for few observations of many variables. In this
study, Co-Plot method is briefly explained and then applied to some suitable variables chosen from
“Turkey Demographic and Health Survey, 2008” data set. “This survey is a nationally represen-
tative sample survey designed to provide information on levels trends on fertility, infant and child
mortality, family planning, and meternal and child health”. Obtained results are interpreted with
respect to coefficient of alienation, average correlation and map of Co-Plot. Superiority of Co-Plot
method about visually interpreting the data is emphasized.
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Statistical Aspects of Evaluation of Environmental Policy in Slovenia

Žiga Kotnik1 and Maja Klun2

Faculty of Administration, University of Ljubljana, Ljubljana, Slovenia
1ziga.kotnik@fu.uni-lj.si
2maja.klun@fu.uni-lj.si

Abstract ID: 30. Topic1: Biostatistics and Bioinformatics, Topic2: Statistical Applications -
Economics and Econometrics.

Current global financial and economic crisis exposes important question of effectiveness and effi-
ciency of public sector. Accompanying economic circumstances oblige us to behave very rational,
take necessary austerity measures, create higher added value and utilize use of limited financial re-
sources. The expediency of public spending has to represent the basis of healthy public finance and
therefore, every budget has to be properly planned and oriented towards measurable results. Per-
formance budgeting promises such solution as this approach investigates the linkage between spent
public resources and planned public policy objectives. Realization of these objectives is measured
through a set of indicators, attributed to each objective.
The environmental protection has become one of the main political priorities of the United Nations
and the European Union. Environmental policy is one of the areas where measurement of perfor-
mance and efficiency is particularly difficult specially owing to lack of information and absence
of traceability of actual effects on the environment. For this reason, environmental policy requires
its own approach that will properly evaluate environmental data and use them when planning the
budget. The term environmental policy includes measures and objectives of environmental protec-
tion and strategically important long-term policies aimed at protecting and preserving nature and
reducing harmful consequences in the environment.
In our research we will investigate whether the amount of financial resources invested influences the
efficiency and effectiveness of achieving environmental objectives, taking into account public funds
for environmental policy, i.e. funds collected from environmental taxes and funds spent on public
investments in the environment. These will be estimated by a specifically tailored statistical model
and tested in the Slovenian case.
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Abstract ID: 31. Topic1: Modeling and Simulation , Topic2: Other Areas of Statistics .

Bi-modal truncated count distributions are frequently observed in aggregate surveys and ratings
when respondents are mixed in their opinion. They also arise in censored count data, where the
highest category might create an additional mode. Modeling bi-modal behaviour in count data is
useful for various purposes, from comparing shapes of different samples (or questions) to predicting
future ratings by new raters. The Poisson distribution is the most common distribution for fitting
count data and can be modified to achieve mixtures of truncated Poisson distributions. However, it is
suitable only for modelling equi-dispersed distributions. Real life data often exhibit over- or under-
dispersion. In such cases, the Poisson distribution typically does not provide good approximations.
Also, the Poisson distribution and even Poisson mixtures are limited in their ability to capture bi-
modality. A more flexible alternative is the Conway-Maxwell-Poisson (COM-Poisson or CMP)
distribution, a two-parameter generalization of the Poisson distribution, that allows for over- and
under-dispersion. Despite its higher flexibility, CMP distribution cannot capture bi-modality. In this
paper, we propose a mixture of CMPs for capturing a wide range of truncated count data, which
can exhibit uni-modal as well as bimodal behaviour (with individual components exhibiting equi-,
under- or over- dispersion). We present methods for estimating the parameters of a mixture of two
CMP distributions using an Expectation-Maximization(EM) approach. Our algorithm introduces
a special two-step optimization within the M step to estimate multiple parameters. We examine
computational and theoretical issues. The methods are illustrated using simulated data and real data
arising from three common scenarios where mixtures of Poisson fail to adequately fit the data. We
also compare the performance of a Poisson mixture and a CMP mixture in each case to validate the
advantage of CMP mixture modelling.
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Abstract ID: 32. Topic1: Measurement, Topic2: —.

This contribution focuses on the possible extension of the Purchase Power Parities (PPP) method-
ology to the regional level. The economic development comparison of different countries is usually
based on Gross Domestic Product (GDP) per inhabitant that is valued in Purchase Power Standard
(PPS) in order to eliminate differences in price levels among countries. Not only national but also
regional macro aggregates are valued in national prices; that means that regional differences are not
taken into account during computations. The aim of this contribution is to propose an alternative
approach for the regional price levels estimation. For this we chose the case study of the Czech Re-
public. PPS is generally based on the data (prices and weights) estimated by expenditure approach,
but in the Czech Republic only production and income approaches are used for computation of the
regional GDP. Calculation of regional price levels in our contribution is based on final household
consumption expenditures, which represent the main (greatest) component of GDP (in the Czech
Republic approximately 50 %) and for which the biggest differences are expected. EKS method
(proposed in the OECD/EUROSTAT Methodological Manual on Purchasing Power Parities) is used
with several adjustments. Regional indicators concerning households as well as regional GDP are
recalculated. Indicators such as average income or net disposable income are adjusted to local price
level in order to provide more reliable data on living conditions in regions.
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Abstract ID: 33. Topic1: Modeling and Simulation , Topic2: Other Areas of Statistics .

The methods of generating random samples from multivariate distribution are widely used in many
fields. The correlated multivariate random samples are frequently required in the context of risk
analysis. This paper presents an application of optimization algorithms for generating multivariate
random samples where the marginal distribution and correlation matrix are specified. Two popular
optimization algorithms namely Columnwise-pairwise (CP) and Simulated Annealing (SA) are em-
ployed in this study. The proposed method starts from generating each univariate random sample
and the validity of the sample structure is checked through the possible boundary of the correlation
values. Then these two popular optimization algorithms CP and SA are applied for rearranging the
elements in each marginal distribution until the achieved correlation values are as close to the target
values as possible. The results indicate that CP performs very well and is comparable to SA while
the structure of CP is simpler and more transparency to use than SA.
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Abstract ID: 34. Topic1: Statistical Applications - Data collection and Data Mining, Topic2:
Statistical Applications - Design of Experiments and Measurement.

Process quality is one of the most important factors in industrial companies. Therefore, identifying
the effective factors on the process quality helps in increasing the product quality. In this paper, we
have investigated the most influential factors on the parts quality in the car manufacturing company
of SAIPA-KASHAN which led to establish several regulations guarantying the optimized control
of the input parts. We first classified the logistic-influential factors on the parts quality which has
resulted in two categories of internal factors (e.g. human resource and unload equipments) and ex-
ternal factors (e.g. supplier’s quality grade and condition of the packing). Thence, we have utilized
the decision trees techniques such as CHEST, QUEST and CART in addition to experimental de-
signs approaches including Taguchi designs in order to illustrate the effective factors on the parts
quality using data for two years of production. The results show the strong similarity between the
outcomes of the two different approaches. However, Taguchi’s design shows superiority over the
other approaches because of its less demanded experiments to achieve the same results.
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Areas of Statistics.

Ensuring sufficient ductility in building load bearing systems and elements of the load bearing sys-
tem is quite important for their seismic performance. The Seismic codes stipulate that certain re-
quirements must be met to maintain ductility values above a certain level. The purpose of this study
is to determine how ductility values of both elements and load bearing systems vary as parameters
related to the conditions specified in the codes change and as estimates of these values are used.
With this aim in mind, the curvature ductility in columns and beams of a four-storey reinforced con-
crete (RC) building differs depending on parameters that include the axial load level, longitudinal
reinforcement, transverse reinforcement, compression bar ratio and concrete strength. The value of
the curvature ductility was found to vary according to the number of parameters and variance range,
which was found to be 60 and 135 in the beam section and column section, respectively. Later,
a pushover analysis was applied to 540 different statuses of the sample RC system for the same
parameters, and the ratio variations and respective displacement (global) ductility of the frames
were calculated. The relationship between obtained ductility values with the parameters, as well
as the accuracy of the established model, were estimated using regression analyses (Multi-linear
and nonlinear regression (MLR, NLR)) and 11 various artificial neural networks (ANN) methods.
According to the estimation methods, it was found that the test parameters that significantly affect
curvature ductility values are not sufficient to explain the displacement ductility values. On the
other hand, it was seen that the estimation strength of ANNs proved to be greater than MLR in
both curvature ductility and displacement ductility. Outcomes also indicated that the NLR model
exhibits superior performance for estimating displacement ductility.
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Abstract ID: 36. Topic1: Statistical Applications - Other Areas of Statistics, Topic2: —.

One of the largest sources of risk faced by life insurance companies and pension funds is the
longevity risk: members of some reference population might live longer on average than antici-
pated. This affects their pricing and reserving calculations. In last years, many companies have
closed the defined benefit retirement plans that they used to offer to their employees. In addition,
some governments, among them the Romanian government, increased the retirement age by two or
five years to take into account longevity improvements, population ageing and the retirement fund-
ing. It has become more important for insurance companies and pension funds to find efficient ways
to transfer part of the longevity risk to reinsurers or to financial markets. As a consequence, the mar-
kets for longevity derivatives are starting to develop. In this paper we discuss models of mortality
rates and pricing the longevity risk. We make some remarks on the results in forecasting mortality
rates using various models. Finally, we deal with the securitization of longevity risk through the
longevity bonds. In this regard, the Special Purpose Company is the instrument in splitting the
interest between the annuity provider and the investors.

POSSIBILITIES OF APPLICATION OF STATISTICAL ANALYSIS
IN THE SYSTEM OF HIGHER EDUCATION INSTITUTION QUAL-
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Abstract ID: 37. Topic1: Data Collection, Topic2: Statistical Education .

The thesis consists of two parts. In the first part of the work, the possibilities of the application
of statistical analysis in the scope of quality of higher education institutions are considered. The
sample issue, defining instruments and statistical processing are presented in the form of an instance
of research conducted in 2012, at the University of Novi Sad. The sample consists of 8,500 students
and 860 teachers. The second part is dedicated to the study of collected data using the chosen
statistical techniques intended for the analysis of categorical data.
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Abstract ID: 38. Topic1: Design of Experiments, Topic2: Statistical Applications - Other
Areas of Statistics.

A common aim of genetical and agricultural experiments is to compare the test treatments with
an individual control (standard) treatment. Two kinds of experiments are considered, namely; 1) -
nonreplicated genetical experiments performed at early stage breeding program and 2) - the factorial
experiments with crossed and nested structures of factors. By unreplicated genetical experiment we
mean one in which examined genotypes are replicated only once. The use of unreplicated design is
only one possible way to carry out an evaluation (inference) of the lines. Additionally, to control
the real or potential heterogeneity of experimental units, control (check) plots are arranged in the
trial. Some plots (check plots) with a control variety are usually placed between the plots with
the lines. There are two main problems that have to be considered in the experiment, i.e. density
of check plots and arrangement of them, random or systematic. In the article a response surface
methodology is proposed for the analysis of nonreplicated breeding experiments. First, estimates
of the yield response surface based on check plots as supporting points are obtained. Then the
treatment (genotype, hybrid) effect is estimated as the difference between the observation obtained
for the treatment and the response surface forecast. The consequences of density and arrangements
of controls (check plots) on statistical inference using both simulation and uniformity trials are
investigated. Factorial experiments with nested and crossed factorial structure (split block designs,
split plot designs) are considered in detail. In particular arrangements of individual controls in the
incomplete split plot designs and incomplete split block designs are considered. Two aspects of
these experiments, namely constructing methods leading to optimal designs and design efficiency,
are examined. The Kronecker and the so-called semi-Kronecker product of designs are applied to
generate new designs with desirable properties.
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Abstract ID: 39. Topic1: Measurement, Topic2: Statistical Applications - Economics and
Econometrics.

As the historical time series of the gross domestic product of the Czech Republic using SNA 1993
were published other analyses can be made. The dataset contains data of gross value added (in
constant prices and current prices) and total employment based on classification NACE rev. 2 so
that we are able to estimate the labour productivity in Czech industries. This paper presents the
analysis of labour productivity as the ratio of the output to the input used in the period between
1970 and 1989. Deeper analyses of employment and structure of the gross value added are also part
of the paper.
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Abstract ID: 40. Topic1: Modeling and Simulation , Topic2: Statistical Applications - Eco-
nomics and Econometrics.

The problem of the determination of the best mortality models is one of the basic fields in the
forecasting strategy of insurance companies. There are several methods of parameter estimation
of mortality models. This problem was widely studied in the literature. Some researchers have
observed that the estimate of parameters for the same model depend on the year, for instance, the
estimate of parameters during 1930-1950 gives quite different results of parameters compared with
those of 1960 -1980 [ R. Giacometti, S. Ortobelli, M. Bertocchi, A stochastic model for mortality
rate on Italian Data, J. Optim. Theory Appl., (2011), 149, 216-228]. Therefore we would like
to propose a new philosophy of constructing of a mortality model that will take into account the
changes of estimated parameters. We will use the methodology which has been already used in
control theory, economics, biology, chemistry and called ,,stochastic dynamic hybrid or switched
systems”, which are dynamic systems consisting of several structures described by deterministic or
stochastic differential equations. In the successive moments of the time their structures can change
according to the given switching rule thereupon creates the hybrid system. To model subsystems
of the proposed hybrid system the Lee–Carter model with different sets of parameters will be used.
The obtained results will be illustrated by numerical calculations.
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Abstract ID: 41. Topic1: Statistical Applications - Other Areas of Statistics, Topic2: Statistical
Applications - Other Areas of Statistics.

Determination of compressive strength of concrete used in a reinforced concrete (RC) is impor-
tant so as to estimate real behaviour of the buildings under loading such as earthquake and vertical
loads. In the literature, there are many methods given to determine concrete compressive strength.
In this study, it is aimed to explain new application area titled image processing techniques (IPT)
on determining concrete compressive strength. From this motivation, image processing techniques
(IPT) which are almost new in construction technology has been investigated firstly. After that,
numerical and experimental part of this study, 23 different images of concrete cube samples was
evaluated by means of IPT method. The input data and the corresponding output data (the targets
of artificial neural network (ANN) have been defined. The digitized concrete sample photographs
have been used as the input data and the compressive strength of samples have been taken as the
output (target) data. Therefore, in this study, determination of compressive strength of concrete is
realized with two phase: feature extraction from digital image and estimation using ANN. Process-
ing and anaylsing steps of digital images some statistical methods has been used. For determining
compressive strength of concrete, statistical methods and pattern recognition applied to high defi-
nition images. Statistical models are used for describing point relation between pixels, correlation
and the shape and structure of objects. Obtained statistical features from images are used in ANN
phase for pattern recognition. It was seen that the accuracy rate of the results of the ANN method
and experimental results is very high. Therefore it can be concluded that the prediction power of
ANN which has been used to determine the compressive strength of concrete is satisfactory level.
It is important that ANN, which is frequently used in the field of IPT, can be easily applied in a
discipline like civil engineering specifically in concrete technology.
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Abstract ID: 42. Topic1: Modeling and Simulation , Topic2: Statistical Applications - Bio-
statistics and Bioinformatics.

In most clinical trials such as medical or dental researches, it is often too expensive or even impos-
sible to follow up the subjects continuously. In these cases, subjects are examined periodically at
some pre-scheduled visits, so multiple failure times are obtained from the same patient or subject,
which are called clustered multiple failure time data. Since in a long term controlled clinical trial,
the effects of treatment or covariates on the survival time may change, the assuming the treatment
or covariates effects to be constant over time is not appropriate, so the time-varying effects should
also be considered. This paper extends the random effects logistic regression models by incorporat-
ing the possibly time-varying covariate effects into the model in terms of a state-space formulation.
Due to complexity of the models, it is impossible to estimate the parameters of models by Maximum
likelihood method. Hence, a Bayesian approach via Gibbs sampling is used to perform parameter
estimation. By Deviance Information Criterion (DIC), the results of different models are compared.
Also some sensitivity analyses are performed to assess robustness of the posterior estimation of the
transition parameters to the perturbations of the prior parameters.
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Abstract ID: 44. Topic1: Biostatistics and Bioinformatics, Topic2: —.

Survival analysis of long term studies is often interested in mortality due to the disease in question
but faced with the problem of many deaths occurring due to other causes. Furthermore, the cause
of death is often unknown or unreliable. A solution to this problem is to assume that hazard due
to other causes can be described by the general population mortality, which enables us to deduct
the value of the disease related hazard. The methodology based on this assumption is referred
to as relative survival, its most important field of usage is cancer registry data. One of the basic
aims of the analysis of cancer registry data is to estimate quantities which are comparable between
different regions, countries or time periods and thus not affected by the differences in other cause
mortality. We have recently shown that the methods in standard use provide biased estimates and
proposed a new measure of net survival that satisfies this aim. In this work, we study its properties
and behaviour in practice and discuss its assumptions and interpretation. The results are illustrated
using Slovene cancer registry data.
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Abstract ID: 47. Topic1: Biostatistics and Bioinformatics, Topic2: Statistical Applications -
Biostatistics and Bioinformatics.

The excess hazard approach allows the estimation of disease-specific mortality hazard when the
cause of death is unavailable or unknown; this is the standard approach to analyse population-based
cancer registry data. This approach relies on the assumption that the total mortality hazard observed
in the study population can be described as the sum of the disease-specific mortality hazard (i.e. the
excess hazard) and the other-causes mortality hazard; this latter is obtained from general popula-
tion life tables. However, observed data are collected from different geographical units (here, the
département) and patients from the same geographical unit may share some characteristics (avail-
ability of health resources, medical practices, etc.). In other words, they share a common “frailty”
towards their disease leading to correlated times to event data. Our objective is to propose an ap-
proach to fit a flexible excess hazard model including a random effect at the département level.
The baseline excess hazard was modelled using cubic regression splines and the model took into
account, if necessary, non-linear and time-dependent effects of covariates, such as age at diagnosis.
The random effect was assumed to follow a normal distribution. We developed a R function to cal-
culate the likelihood using adaptive Gaussian quadrature and maximum likelihood estimates were
obtained by a standard Newton-based optimisation procedure. We conducted a simulation study to
evaluate the performances of the proposed approach under several conditions (number of clusters,
heterogeneity of cluster sizes). We also illustrated our approach on real data from the French cancer
registry network.
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Abstract ID: 48. Topic1: Data Mining , Topic2: Statistical Applications - Data collection and
Data Mining.

Traditional content-based approaches to spam filtering and email categorization are based on heuris-
tic rules, naďve Bayes filtering and text-mining methods, which employ bag-of-words representation
of emails. In the quantitative profiles (QP) approach, an email is represented by a p-dimensional
vector of numbers. On a private corpus the QP-based Random Forest classifiers attain in spam
filtering comparable and in email categorization even better performance than the optimized Spa-
mAssassin and Bogofilter. The objective of the presented work is to assess performance of new
quantitative profiles on several widely used publicly available email corpuses.
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Abstract ID: 49. Topic1: Social Science Methodology , Topic2: Statistical Applications - Eco-
nomics and Econometrics.

Survey data for variables like income or age are often grouped, heaped or rounded and thus only
provide the information that the precise value lies in some interval. Since traditional methods for
interval-censored data strongly depend on optimistic assumptions on the coarsening process, an al-
ternative methodology is currently getting strong momentum. Questioning the implicit paradigm
that imprecise data should nevertheless produce precise estimates, the corresponding methods look
for an optimal set of models, naturally reflecting the extent of data imprecision and describing the
best that can reliably be learned from the data. Typically the results are still informative enough
to provide valuable insights into the underlying subject matter questions. We compare likelihood-
based imprecise regression (e.g., Cattaneo/Wiencierz , IJAR to appear, 2012) with approaches in
the spirit of partial identification (like Rohwer/Pötter, Juwenta, 2002; Manski/Tamer Economet-
rica, 2002,Vol. 70, p. 519-546; Beresteanu/Molchanov /Molinari, Econometrica, 2011,Vol. 79, p.
1785-1821), which, in essence, determine the envelopes of estimates arising from all potential data
completions. The comparison contrasts the methodological background, areas of application, and
the potential for different generalizations, including the ability to utilize weak background informa-
tion and paradata. We investigate performance in a simulation study and present some illustrative
applications using ALLBUS data and Swiss drug data.
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Abstract ID: 52. Topic1: Statistical Applications - Biostatistics and Bioinformatics, Topic2:
Biostatistics and Bioinformatics.

It is known that plants could be supposed like bio indicators showing the characteristics of climatic,
ecological and other conditions of the region where they are spread out. Environmental factors in
this study are expressed as ecological indices. There were analyzed five more important ecological
indices: substrate moisture, nutrient content, substrate dispersion/aeration, substrate pH and humus
content.Floristic study of the lake Provala and its surrounding regions were carried out in the period
1996-2004 where it was noted 65 vascular species grouped into 7 life forms (Nikoli?, 2005). Us-
ing some graphical procedures the study is oriented to the analysis of relation between life forms
and ecological indices.The paper emphasizes the graphical presentation and analysis of the environ-
mental indices, the frequency of plant species and life forms of vascular plants, based on the use of
“Variability plots” (STATISTICA 8.0).This study showed that used type of graphical presentation of
analyzed categorical variables provides a detailed and comprehensive preliminary analysis . Graph-
ical presentation using Variability plots proved to be very suitable indicating which of the life forms
are closed and which differ significantly, with respect to the frequency of plant species depending
on the value of ecological indices.Therefore, this way of presenting can be a contribution to the
exploratory data analysis, which precedes the application of methods of grouping and classification.
The study is a part of a wider investigation of relationship between the ecological indices and life
forms of vascular plants using correspondence analsysis.
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Areas of Statistics .

The convergence is an essential objective of the integration process of Romania in the European
Union, minimizing gaps in the level of development that arise between Romania and the average
of European Union. Real convergence study began with the development of neoclassical models
of growth and especially with the passage of econometric applications of these models. In this
paper we present applications of indicators and patterns of convergence on the example of European
Union member countries and some current economic impact assessments on European convergence
process. This analysis is based on Markov chains. A Markov chain is a multistage experiment
consisting of a sequence of trials in which the state, or outcome, of each trial depends on the state
of the trial that immediately precedes it. The goal in a typical problem involving Markov chain is
to compute the probability that the system will be in a particular state at a specified time. The study
deals with the economic convergence of the European countries and especially the convergence of
the EU countries, including Romania.
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Extreme value theory has emerged as one of the most important statistical areas in several applied
sciences, such as insurance, risk assessment, telecommunications, environment and biology. In
analysis of extreme values it is of great importance the model assumptions on the tail of the under-
lying distribution function to the sample data. Statistical inference about extreme events is interested
in the estimation of the probability of occurrence of events more extremes than any that have already
been observed. There are a few parameters whose estimation is of major importance: the extreme
value index which is the basis of all parameters of extreme events and is directly related with the
heaviness of the tail of the underlying distribution; the probability of exceedance of a high level; the
return period of a high level; the right endpoint of an underlying model and a high quantile of prob-
ability 1-p, with p small. Accurately modelling extreme events has become more and more exigent
and the analysis require tools that must be simple to use but also should consider complex statistical
models in order to produce valid inferences. A set of steps for performing a data analysis of extreme
values in R (R Development Core Team, 2012) environment will be presented. This work intends
to introduce first a brief background to some models that form the basis for the theory of statistical
extremes. Afterwards, and using some data sets, a review of some packages and functions included
in R will be shown.

Generalized Confidence Interval for the Difference between Normal
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This paper we present a new confidence interval for the difference between two normal population
variances based on the generalized confidence interval of Weerahandi [S. Weerahandi, Generalized
Confidence intervals. Journal of the American Statistical Association, 1993, 88(423): 899-905.].
Monte Carlo simulation results indicate that the proposed confidence interval gives a better coverage
probability than that of the existing confidence interval.
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Abstract ID: 57. Topic1: Mathematical Statistics, Topic2: Other Areas of Statistics .

The coefficient of variation (CV), which is defined as the ratio of standard deviation to mean, is
a dimensionless measure of dispersion generally used in the applied sciences and social sciences.
It enables to compare the variability among populations with different tendencies and among pop-
ulations with measurements carrying different units. This study is the comparison of testing the
equality of coefficient of variation for two normal populations with outliers five methods; The like-
lihood ratio test (Lohrding, 1975), Squared rank test (Miller, 1991), Modified Miller’s asymptotic
test (Feltz and Miller, 1996), A generalized approach test (Jafari and Behboodian, 2010), and the
new approximation (Jafari and Behboodian, 2010). The Monte Carlo simulation is used to study the
efficiency of Type I Error and the power of the test.
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In this research aim to study the performance of fraction defective control charts when the probabil-
ity of observing defective follows a Zero – Inflated Binomial (ZIB) distribution, i.e., a distribution
which is similar to Binomial distribution but with a defective number of zeros. The Monte Carlo
simulation is used to study the performance of defective control charts: p – chart, Moving Aver-
age Control Chart, and Binomial Exponential Weighted Moving Average: Binomial EWMA for
processes with varying proportions of observed fraction defective zeros, namely = 0.3, 0.35, 0.4,
0.45, 0.5 and 0.6. We looked at processes in with and without fraction defectives shifts. The Monte
Carlo simulation is used to study the performance of control charts by given the trajectory samples
is 10,000 times and Average Run Length: ARL is used to be criteria of consideration.
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This experimental and analytical study was conducted with primary school students and classroom
teachers to define the components of setting and the design factors of the classroom setting in which
primary students will willingly study, and which setting and design factors are most suitable for
effective learning. The visuals of 20 different classroom settings – the physical properties of which
were pre-defined in detail by the control group (composed of academician architects) - were used in
the scope of the study. Directed at primary school classroom settings, this study was conducted on
primary school 2nd grade students (n=189) and university 4th grade (8th semester) students, attend-
ing the Classroom Teaching Department (n=100), randomly selected from the regions representing
low and high socio-economic groups of Turkey. Fourteen academicians lecturing in the architecture
faculties of various universities were selected into the “control group”. A questionnaire form was
used to collect user evaluations on the visuals, collected data were analyzed by using SPSS. Before
the statistical analysis procedure, data related to concepts in question were subjected to reliability
analysis. This study proves the hypothesis that the “classroom setting perceptions of users differ in
terms of setting and design factors”. It was also determined that findings and users’ perception of
classroom setting differ from each other in terms of environment and design factors. These vari-
ances also indicated that age and education factors are two parameters significant for perception
studies.
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Econometrics .

In previous study, we estimated the effect of the rate of water utilization and water quality on en-
dogenous economic growth, using BOD as a water quality indicator. We used the panel data analy-
sis, panel data attractiveness here based on different factors, one of which is the gained precision in
estimation, particularly from using the fixed effects estimations that allow for the unobserved indi-
vidual heterogeneity which potentially correlate with the regressors. We know fixed effects reduce
potential bias, or at least that is the literature view. But the differences were surprisingly large in
the coefficients in OLS, FE and RE estimators and this gave cause for concern and reflection. Here
we endeavour to ascertain and support the regression analysis framework that took place before.
To investigate the great difference in the coefficients in the panels of regression in part (A) of the
study from fixed and random effects, we reflect on the nature of fixed effects. We argue that this
involves an implicit, seldom stated and never tested assumption that the impact of the country mean
of a variable X is the same as the impact of deviations from that mean within a regression context.
This is something we test for and suggest an alternative approach which in many respects combines
fixed and random effects.
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Areas of Statistics.

Because there are important learning goals that cannot be assessed using paper and pencil tests,
coursework and oral exams are also parts of Slovene Matura exam comprising 20-40% of total. But
there is large variability in the achievement distributions between paper and pencil Matura exams
graded externally compared to Matura coursework and oral exams in schools graded internally. We
will present extremely high average scores for internal grading of Matura subjects’ coursework,
upward annual trends and also differences in the distributions (shown by ordinal dominance graphs)
of three pairs of achievements (teachers’ grades before Matura exams, externally graded paper and
pencil exams and internally graded Matura subjects’ coursework) for some schools in comparison
to the entire country. Very different distributions for external and internal grading in schools are
disturbing and iniquitous. Grading at the end of Gimnazija program must also discriminate, it must
show differences among Matura candidates according to achieved goals and standards. We will
show that as a rule high achievements at external parts is followed by low achievements at internal
parts and also vice-versa low achievements at external parts is increased by high achievements at
internal parts. The possibility for change is outlined, suggesting that internally graded coursework
and oral exams should also be externally moderated.
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Among the 20 Italian regions, Sardinia is the most geographically isolated and has some peculiar
territorial characteristics, being constituted by a main island of 24,090 square kms (slightly larger
than Slovenia), located just in the middle of Mediterranean Sea, and several small isles near to the
coast; all this has induced relevant consequences to the composition and distribution of people living
there, therefore it results to be useful to perform a territorially detailed study of age and sex distri-
bution of Sardinian people. We tried to do it by considering census and inter-census data, starting
with the Sardinian Census held in 1844, up to the last inter-census survey of 2010. Although now
Sardinia is divided in 8 provinces, we have considered the classic four-province division: Cagliari,
Nuoro, Oristano and Sassari, analyzing separately their population distribution. We focused partic-
ularly our attention on the following demographic variables: - Percentage of population over 90 -
Percentage of population between 25 and 65 (working age) - Sex ratio (Female/Male) at different
ages We considered the oldest population sector as specifically interesting, since this region has a
proper reputation of long-life land, due to some environmental factors: mild and dry climate, re-
duced density of population, absence of metropolitan areas etc. This reputation has been already
checked by a series of studies, which suggest the presence of a restricted geographical zone (called
Blue Zone), with a high concentration of centenarians in the East Central part of the region. In par-
ticular, the final part of human survival curve has been analysed and interpolated by a polynomial
model, even considering the sex ratio (F/M) which is strongly increasing in the latest ages of life.
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The object of research is the Russian national innovation system, for which an integrated model of
forecasting was developed.
The aim of research is to increase the efficiency of forecasting of national innovation system in the
Russian Federation using an integrated model of forecasting for the formation of complex medium-
and long-term forecasts of national innovation system dynamics.
In this work, the methodological framework for complex forecasts of national innovation system dy-
namics is developed. An important aspect of this research is the construction of system of indicators
suitable for complex medium- and long-term forecasts of national innovation system dynamics.
To ensure a high degree of reliability and validity of the developed forecasts the work focuses on the
formation and actualization of the knowledge base for national innovation system forecasts based
on an integrated model of forecasting.
The practical application of research will be realized in subsequent analysis in the form of complex
medium- and long-term scenario forecasts for key indicators of national innovation system.
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Abstract ID: 65. Topic1: Modeling and Simulation , Topic2: Statistical Applications - Other
Areas of Statistics.

Evaporation is an important tool in the hydrologic cycle and used for hydrologic water balance,
water resources planning and management. There are many meteorological factors affects the evap-
oration such as solar radiation, vapor pressure, temperature. In this study, daily evaporation data
of Seydi?ehir in Turkey was used. This observed data which contains solar radiation, vapor pres-
sure, temperature, wind, humidity and atmospheric pressure parameters is 10 years long with an
observation period between 2000 and 2010. After realized homogeneity test, it was investigated
which factor(s) are mostly effects using support vector machine (SVM), support vector machine
regression, Self Organizing Map and Multiple Linear Regression analysis (MRA). Also different
statistical techniques (root mean square error, mean square error, determination coefficient, etc. )
are evaluated of these modeling methods to compare effective factors on evaporation. In addition,
various equations used for estimation evaporation were applied and contrasted their results. Thus,
the performance of all models for estimation of evaporation using meteorological variables has been
illustrated in this study. The applications were realized utilizing different input parameters. As a
result, the best achievement was generally obtained with SVM.
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Our aim was to review the statistical methodology used, how it is described and how data are
presented in medical research papers. We have chosen one of the leading journals in Poland namely
the Polish Journal of Cardiology with an impact factor of 0.523 and cited in PubMed. There were
79 original scientific papers published in the journal in 2011. We have focused on the description
of statistical methodology and data presentation (whether it is coherent and clearly presented). We
have taken into account the country of origin of first author, the type of clinical study, number of
authors and whether the paper is co-authored by, or has acknowledgements to, a statistician. It was
checked if the statistical package name was given and which version was used. We also sought
which statistical tests were used and whether they were clearly described and properly used (eg.
appropriateness of assumptions for normal distribution, what values were considered statistically
significant, was one or two-sided tests described in the methodology section of the paper). In the
result section we investigated the correctness of given statistical methods and what was actually
presented in the main results as figures and tables. We checked for use of estimates and confidence
intervals, as well as significance testing. We concluded that majority of statistical descriptions are
valid, however, they are still lacking clear wording and should reflect the actually used measures and
presented results. The full results of our study will be presented during the conference. In summary,
the statistical methodology is now present in almost all published papers and its use is generally
appropriate, however, there are still problems with proper description of methods used.
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Areas of Statistics.

Estimation of streamflow is essential for planning, design and management of water resources sys-
tem. The purpose of this study was the modeling of the monthly streamflows of the Bayburt gauging
station (No:2304) on Çoruh River operated by General Directorate of Electric Power Research Sur-
vey and Development Administration EIE in Turkey. The observed monthly data are 59 years (708
months) long with observation period between 1942 – 2000. To forecast monthly streamflows were
used Autoregressive (AR), two different Artificial Neural Networks (ANN) and Multiple Linear
Regression (MLR) models. Monthly streamflows of Bayburt Station between 1942-1988 (564 vari-
ables) and between 1989-2000 (144 variables) were used for training and testing in ANN models,
respectively. To evaluate the performance of the recommended models, various statistical measures
were used, namely; mean square error (MSE), root mean square error (RMSE), mean absolute error
(MAE) and coefficients of determination (R2).
Finally, AR(4) model with a determination coefficient of 0.85 performed much better than the ANN
and MLR models in monthly streamflow estimation.
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Abstract ID: 68. Topic1: Modeling and Simulation , Topic2: —.

The aim of this study is to find odds ratios estimates by using Bayesian approach for contingency ta-
bles. A contingency table can contain zero cell frequencies which are caused by sampling structure.
These cells are said to be sampling zeros. In this study, likelihood function and prior distribution,
which are utilized for estimation of odds ratios by employing Bayesian approach, are examined
for the cells with or without sampling zeros. We consider Bayesian estimations of odds ratios for
contingency tables which contain sampling zeros, and apply on a real dataset about scoliosis and
kyphosis disorders.
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The classical kernel density estimation technique is the commonly used method to estimate the den-
sity function. It is now evident that the accuracy of such density function estimation technique is
easily affected by outliers. To remedy this problem, Kim and Scott (2008) proposed an Iteratively
Re-weighted Least Squares (IRWLS) algorithm for Robust Kernel Density Estimation (RKDE).
However, the weakness of IRWLS based estimator is that its computation time is very long. The
shortcoming of such RKDE has inspired us to propose new non-iterative and unsupervised based
approaches which are faster, more accurate and more flexible. The proposed estimators are based
on our newly developed Robust Kernel Weight Function (RKWF). The basic idea of RKWF based
method is to first define a function which measures the outlying distance of observation. The re-
sultant distances are manipulated to obtain the robust weights. This idea that the normal (clean)
data appear in high probability area of stochastic model, while the outliers appear in low probabil-
ity area of stochastic model, has motivated us to develop RKWF. Based on this notion, the robust
weights are incorporated in the kernel function to formulate the robust density function estimation.
An extensive simulation study has been carried out to assess the performance of the RKWF-based
estimator. The RKDE based on RKWF performs as good as the classical Kernel Density Estimator
(KDE) in outlier free data sets. Nonetheless, their performances are faster, more accurate and more
reliable than the IRWLS approach for contaminated data sets. The fast performance of this method
makes it applicable not only for small data sets but also in some fields such as data mining which is
faced with huge data sets.
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SERVQUAL service quality scale was originally developed by Parasuraman, Zeithaml, and Berry
(1988) and is used to measure the difference, or the gap between different constructs, for example
between the expected and perceived level of performance. This approach can be applied to evaluate
the standards of quality for the services provided. Despite numerous theoretical and empirical critics
over the years, SERVQUAL remains a useful instrument for service quality research.
This paper analyzes what alternatives/complements to SERVQUAL scale have been developed over
the years and suggests a new alternative/complement scale, which is founded on the theory of needs
(Maslow) and motivational theories (Herzberg, Adelfer and others). This theoretical background is
important, since SERQUAL was criticized for its lacks of theoretical foundations.
Some other alternative scale/models also have some sound theoretical background, for example SQ-
NEED is based on Maslow’s theory of needs and the Kano model is based on Herzberg’s theory of
motivation. Suggested new scale has similar theoretical foundations, but its originality is in its focus
on perceived level of performance and how this perception is affected by different motivation levels
toward the service provided. For example, SQ-NEED is more focused on the expected level of per-
formance and how these expectations are influenced by the needs of the service users. Suggested
new scale is innovative also in comparison to Kano model, which is based on Herzberg’s motiva-
tional theory. Kano model is focusing on the quality/satisfaction regression and does not take into
consideration that the perceived level of performance may be affected by different motivation levels
toward the service provided.
This new suggested complement/alternative to the SERVQUAL scale is still in development, never-
theless some possibilities of statistical analysis according to the new scale are considered and some
preliminary results of an empirical pilot survey are being discussed.
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Large companies are usually selected into samples with certainty because of their high impact on
aggregate figures. The contribution of SMEs (small and medium enterprises), on the other hand, is
small with respect to their number, so data collection from SMEs may even be completely aban-
doned below a certain threshold. This may be problematic at least for fast-growing SMEs (the
so-called gazelles) that may quickly become big players and thus have a significant impact on ag-
gregate figures. Research shows that even if the gazelles are rare they account for most of the
new jobs. The present paper will compare several sampling designs regarding the inclusion of two
groups of companies, SMEs and fast-growing companies, observing the consequent impact on sur-
vey estimates (in total and by activity). Thus, it will try to answer the question whether surveys
which do not pay attention to fast-growing SMEs produce biased estimates of some economic cat-
egories and their growth. The data used will be yearly and quarterly data on taxable revenue of
Slovenian companies from January 2002 to December 2010. It will also be checked whether the
current global economic crisis has any different impact on the performance of gazelles compared to
the other enterprises.
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For analyzing the longitudinal ordinal response data, many methods are available. Since in longitu-
dinal studies, there are a sequence of correlated responses, we have to take into account the correla-
tion between responses. One of the methods to consider this correlation is the Markov (transition)
model. In this paper we present the Bayesian test of the homogeneity assumption of Markov (tran-
sition) model for analyzing the longitudinal ordinal response data. A cumulative logistic regression
model and the Bayesian method, using MCMC, are implemented for testing the null hypothesis of
homogeneity. We also define what the specific homogeneous covariate is. Our approach is applied
to Fluvoxamine (a treatment for deregulation of serotonin in the brain) data.
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Abstract ID: 78. Topic1: Measurement, Topic2: —.

The assessment of sustainable development (SD) is a great issue since the 70s of the 20th century.
There are many indicators that have some relation to one of the three main pillars (economic, social
and environmental). Then it depends just on individual, which of them are chosen for the particular
analysis. There are plenty of indicators’ sets issued by different institutions and scientists. One of
them is also the set compiled by the Czech Statistical Office in 2008 (revised 2010) for measuring
of sustainability in Czech NUTS 3 regions. In the Czech Republic there are only 14 regions at this
level, therefore we decided to focus on the lower level (NUTS 4/LAU 1), where there are 77 regions.
This number is much more suitable for further analyses (from their assumptions’ point of view). On
the other hand, the lower level is connected with the problem of non-availability of data. That was
the reason, why we were forced to find different indicators available for LAU 1 level and suitable for
SD analysis. Some indicators are the same as in the Czech Statistical Office publications. The aim
of our contribution is to describe the process of data collection. Furthermore the data are analysed
by using the multivariate statistical methods (for example cluster analysis).
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Abstract ID: 79. Topic1: Other Areas of Statistics , Topic2: Statistical Applications - Other
Areas of Statistics.

For analyzing the Gaussian Markov random fields, as a sub model of spatial model, Bayesian ap-
proach is of interest because of its uncertainly for parameters of model. Since in these models, the
interpretation of spatial correlation parameters is difficult and often no suitable objective prior dis-
tribution exist, the choice of prior distribution is not easy. In this paper, under this assumption that
the random fields is not stationary, the reference Bayesian analysis of a Gaussian Markov spatial
model is presented. For this, the reference prior distribution of parameters is defined and the poste-
rior distribution is obtained. Then, we present an MCMC method for sampling from the posterior
distribution. Finally, we use the presented method for analyzing a real data set of rent house in
zones of Tehran, Iran.
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Abstract ID: 80. Topic1: Social Science Methodology , Topic2: Design of Experiments.

Teaching can be a lonely and burdensome experience, but team teaching can transform it from
a source of stress to a source of innovation and success’ was the motto of studies on professor-
professor or professor-student collaborative teaching that have been carried out and reported in
the nineties. In our contribution an experiment study performed in the academic years 2010/11
and 2011/12 with the undergraduate students class of Statistics and professor-student collaborative
teaching at the Faculty of Criminal Justice and Security, University of Maribor will be reported:
comparison of this two and previous year students outcomes, the results of quantitative analysis of
students questionnaire on theirs experience on team teaching, and qualitative analysis on several
benefits to students, student teacher and professors. Hypothesis tested are that team teaching con-
tribute to the better students outcomes, more collaboration and every day students’ work and more
positive attitude of students.

52

mailto:sifrer.jerneja@fvv.uni-mb.si
mailto:zala.zvab@gmail.com
mailto:matevz.bren@fvv.uni-mb.si


Insurance Markets in the Long Run
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Abstract ID: 81. Topic1: Econometrics , Topic2: Statistical Applications - Economics and
Econometrics.

Two questions are on top of the list for insurance market analysts: whether a country’s market will
grow and whether it will be profitable. The counterparts in academic literature are the ongoing
debates on the income elasticity of insurance, on one side, and the ”insurance cycle”, i.e. the char-
acterization of the regular pattern of ups and downs in market profitability, on the other. Empirical
studies have usually drawn on panels of countries, the reliability of their outcomes being challenged
by nonstationarity and heterogeneity problems and by the possibility of omitted, cross-sectional
correlation inducing common factors.
Recent methodological progress in the field of panel time series, centering around the work of
Hashem Pesaran and coauthors and based on the idea of Common Correlated Effects augmentation,
allows consistent estimation of parameters in the presence of unit roots and cross-sectional depen-
dence, as well as consistent testing of the stationarity hypothesis which is of the utmost importance
in cointegration analysis. The availability of these tools calls for a reassessment of some established
results.
We reconsider two fundamental relationships characterizing insurance markets: the first relationship
is the one between the development of an insurance market in the long run with respect to GDP; the
second, the long-term equilibrium between the sources of income (premiums and financial revenues)
on one side, and costs (claim costs and general expenses) on the other. We draw on a long panel
of countries, and on the two variants of Pesaran’s Common Correlated Effects estimator: Pooled
(CCEP) and Mean Groups (CCEMG). We investigate the cointegrating behaviour of the model,
looking for: the existence of an equilibrium; a characterization of the insurance cyce through the
speed of adjustment; cross-sectional (and possibly spatial) dependence between individual markets
and its sources.
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Abstract ID: 86. Topic1: Statistical Applications - Economics and Econometrics, Topic2: —.

Sharing the risk is a common practice in insurance and finance. For the insurance industry, it implies
reinsurance. Proportional reinsurance is employed when the ceding company and the reinsurwer set
a cession percentage for each risk in a given portfolio. The premiums and the claims are splitted
between the two companies accordind to these proportions. De Finetti (Il problema dei pieni, Gior-
nale dell’Instituto Italiano degli Attuari, 1940, vol 11, pp 1-88) solved the problem of determining
the optimal retention levels with a mean-variance approach. We discuss the same problem, giving
another solution which sets down which retention levels are exactly equal to 1, i. e. full risk transfer,
and which are less than 1. We investigate this solution in a case study.

Comparing the Markov Switching AR, Nonlinear Additive AR, Self-
Exciting Threshold AR and Logistic Smooth Transition AR models for
Analysis Time Series Data With Dramatic Jumps

Masoud Yarmohammadi

Payame Noor University, Tehran, Iran; masyar@pnu.ac.ir

Abstract ID: 87. Topic1: Statistical Applications - Economics and Econometrics, Topic2: —.

Many economic time series associated with events such as financial crises, war or change in govern-
ment money policy exhibit dramatic jumps in their behavior. When jumps arise in time series data,
a powerful tool will up to date themselves using a change in their regime is the Markov switching
models. This model will offer a better statistical fit to the data than the other models. In this re-
search the Markov switching autoregressive model and three different time series models such as
the nonlinear additive AR, self-Exciting threshold AR, logistic smooth transition AR models are
introduced. These models are compared according to their performance for capturing the Iranian
exchange rate series. The series has dramatic jump in early 2002 which coincides with the change
in policy of the exchange rate regime. Our criteria are based on the AIC and BIC values. The results
indicate that the Markov switching autoregressive model can be considered as useful model, with
the best fit, to evaluate the behaviors of Iran’s exchange rate.
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Abstract ID: 89. Topic1: Biostatistics and Bioinformatics, Topic2: Mathematical Statistics.

Data normality is an important issue when analyzing the datasets by linear based statistical models.
Violation from this assumption could lead erroneous data interpretation. In this study the effect
of different data transformation will be illustrated on the dataset from large wheat drought stress
trial. Using this dataset, Dodig et al (2008) reports on the problem of genotype by environment
interaction problem for wheat yield under drought managed stress conditions. The experimental
material in this trial consisted of 100 wheat released cultivars and landraces of worldwide origin,
chosen on the basis of their differences in yield and performance of several other traits in irrigated
and drought stress conditions.
The deviation from normality was measured by means of statistical tests that are base on the devi-
ation of skewness and excess kurtosis from zero, density functions and properties of ranked series.
In order to have more clear insight into data, several graphical techniques were applied (Q-Q plot,
P-P plot and polyplot).
Although Box-Cox power transformation is usually recommended for elimination effects of non
normality, for this type of data more appropriate was Johnson transformation.
Dodig, D., Zori?, M., Kneževi?, D., King, S.R., Šurlan-Momirovi?, G. 2008. Genotype x environ-
ment interaction for wheat yield in different drought stress conditions and agronomic traits suitable
for selection. Australian Journal of Agricultural Research 59:536–545.
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Abstract ID: 92. Topic1: Biostatistics and Bioinformatics, Topic2: —.

Nearest shrunken centroid method has been successfully applied to many classification tasks where
the number of variables greatly exceeds the number of samples (high-dimensional data). It was
shown however that the method has drawbacks as it shrinks each variable by the same amount. This
can be problematic for high-dimensional data as they are often a mix of variables that distinguish
between the classes (alternative variables) and variables that are not important for classification (null
variables); two additional methods of shrunken centroids estimation were proposed to solve this is-
sue. In shrunken centroid classifiers it is necessary to define a tuning parameter that determines the
amount of shrinkage. The approach currently used in practice depends on the overall cross-validated
(CV) error rate. We show that this approach combined with the effect of the prior correction leads
to poor accuracy for the minority class when the number of samples in each class (or some of the
classes) is different (class-imbalanced data). Based on that finding we propose a novel approach
for the determination of the optimal tuning parameter. Instead of using the tuning parameter that
achieves the lowest cross-validated error rate, we suggest the tuning parameter that achieves the
highest cross-validated g-means; g-means is the geometric average of class-specific predictive ac-
curacies. We use simulated and real high-dimensional data and show that our approach outperforms
the original approach when data are class-imbalanced, and performs very similarly when data are
class-balanced. The difference between the approaches is larger when the level of class-imbalance
is large and/or when the difference between the classes is smaller.
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Ratio-type Estimator of Population Total with Minimum MSE: A Com-
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Abstract ID: 94. Topic1: Sampling Techniques , Topic2: —.

Using auxilary variables could be very useful in total (or mean) estimation. Ratio-type estimators are
the most common estimators to estimate total. In this paper, families of the estimators for estimating
population total, which use of known values of some population parameters, are investigated. For
these families, the approximate mean square error (MSE) is a criterion to decide about the best
estimator. In this investigation, the the optimum cases are discussed. Also some well known ratio-
type estimators have been shown as particular member of these families. Finaly, a computaional
approach to find the optimum vales of parameters is introduced and by using rice fields data of
Amol county of Iran, an empirical study is carried out to show which estimator is the best. In
this manner, since the values of (MSE) of estimators are approximate, to select the best estimator,
average squares of errors (ASE) is used.

Advances in Methods for Causal Inference of Observational Studies

Ana Kolar1 and Vasja Vehovar2

University of Ljubljana, Ljubljana, Slovenia
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Abstract ID: 95. Topic1: Other Areas of Statistics , Topic2: Social Science Methodology .

Observational studies, which derive from non-randomized selection procedure, have always been a
tough nut if causal quantities are to be estimated. It was long advised that within non-randomized
settings we can only provide descriptions of observed associations (Cochran W. G., Journal of the
Royal Statistical Society, 128, 1965) while not being able to talk about any causal quantities. The
paper presents the most advanced methods for estimating causal effects of observational data – the
Propensity Score Methods and explains why the use of different correlation/regression methods,
in cases of observational data, is conceptually problematic and can thus lead into very misleading
estimates of causal quantities.
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Biostatistics and Bioinformatics.
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Biostatistics and Bioinformatics.

Outlier detection among overdispersed proportions is a major issue in healthcare quality con-
trol. We had previously introduced control limits for the double-square-root control-chart based
on prediction-intervals from regression-through-origin (comparing our approach to common out-
lier tests). Here, we compare it to three other approaches: Laney’s p’-chart for cross-sectional
data, Spiegelhalter’s random-effects regression-modelling approach (multiplicative and additive)
and Carling’s resistant outlier rule (median rule).
Comparisons were performed on real and simulateddata. The real data comprised hospital readmis-
sions data from UK (used by Spiegelhalter and Laney) and data on business indicators of healthcare
quality (officially monitored in all hospitals in Slovenia). Simulations resembled business indicators
of healthcare quality (same-quantity random-denominator ratios); they comprised ”small” (below
0.2; right-skewed) and ”large” (between 0.5 and 1, more symmetrically distributed) proportions,
1000 under each experimental condition. Samples of size N=10, 30, 50 and 100 were drawn from
3-parameter-loglogistic distribution with no or one outlier added (the largest value, drawn with lo-
cation parameter x2 or x6). Various measures of diagnostic performance were examined.
In the simulations, Spiegelhalter’s approach yielded very high false-alarm rates, except the multi-
plicative version in tiny samples. Laney’s approach produced fewest false alarms, but could not
detect the outlier if N=10 with small proportions and failed to detect the outlier regardless of sam-
ple size with large proportions. Median rule performed similarly (better with small proportions if
N=10 but with higher false-alarm rate if N=30 or more). Our approach proved probably the best
overall: similar to the median rule (just less liberal) with small proportions (though unable to detect
the outlier if N=10) and the only generally useful one with large proportions.
Further research should explore theoretical relations between Spiegelhalter’s, Laney’s and our ap-
proach, and applicability of tests and models for overdispersed proportions to statistical quality
control.
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Abstract ID: 104. Topic1: Statistical Applications - Economics and Econometrics, Topic2: —.

The paper presents a quantitative study of income situation of Czech households depending on
the age and sex of the householder. In the current economic crisis, these two age groups are the
most vulnerable to unemployment and poverty. The threat increases if the household head is a
woman. Therefore, our main focus are the following two household income categories – above and
below the poverty threshold, defined as sixty percent of the median national equivalized household
income. We use the European Union Survey on Income and Living Conditions (EU-SILC) as the
main source of information about living standards and poverty in the member states of the European
Union. It provides reliable statistics at national level. In this article we apply summary statistics
to describe the basic characteristics of income distribution of households by age and gender. This
information is complemented by models of the development of poverty rates in a very short period
(2005 – 2008). Using longitudinal data sets we construct generalized linear mixed models (GLMM)
of the risk of monetary poverty. The R environment (R Development Core Team, 2010) is used for
GLMM analysis.

Symbolic Data Analysis: Are Distributions the Numbers of the Future?
An Illustrative Answer

Lynne Billard
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Abstract ID: 1001. Topic1: Invited Speaker, Topic2: .

Massively large data sets are routine and ubiquitous given modern computer capabilities. What is
not so routine is how to analyse these data. One approach is to aggregate the data sets according to
some scientic criteria. The resultant data are perforce symbolic data, i.e., lists, intervals, histograms,
and so on. Applications abound, especially in the medical and social sciences. Other data sets
(small or large in size) are naturally symbolic valued, such as species data, data with measurement
uncertainties, confidential data, and the like. Unlike classical data which are points in p-dimensional
space, symbolic data are hypercubes or Cartesian products of distributions in p-dimensional space.
We describe such data and how they arise. We look brifley at some of the differences between
classical and symbolic data and their respective methodologies, through illustrations.
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Multi-state Models: A Variety of Uses
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The use of multi-state models in the analysis of longitudinal data has increased substantially in
recent years. This has been facilitated by the availability of computer software but also reflects their
usefulness in the specification of data structures and their flexibility. The use of multi-state models
for a variety of problems will be illustrated to demonstrate these characteristics. These problems
will involve potentially informative observation patterns, the challenges of panel data, time to event
analyses for events defined only by prolonged observation and correlated processes. The application
of causal reasoning in the context of multi-state models will also be briefly discussed.

Data Analysis: Best Practices and Future Directions

Hadley Wickham
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Abstract ID: 1003. Topic1: Invited Speaker, Topic2: .

What are are best practices and what will data analysis look like in10 years time? I’ll start by
discussing what I think are current best practices for data analysis (combining ideas from good
science and software development), then look at how things might change in the near and not-so-
near future. I’ll highlight today’s projects that I think are really exciting (Rstudio, D3, amazon’s
EC2), and do a little blue-sky speculation about what’s on the horizon. I’ll discuss the new field of
”data science” and give some hints about what technologies you should be learning next
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This half-day course will help you create better visualisations by teaching you about the findings
from cognitive psychology that help us understand how the brain processes visual information.
You’ll learn important principles that underlying all visual displays and find out about some common
mistakes that lead to confusion and inaccurate perception. We’ll focus on four important principles:

• Match perceptual and data topology

• Make important comparisons easy

• Visual connections should reflect real connections

• Beware of animation!

The class will be a mixture of lecture and small-group activities, where you’ll apply your new skills
to critique existing visualisations and suggest improvements. Bring along one or two visualisations
that you’ve been struggling with.
While some of the examples will use the ggplot2 R package, this course is graphics package
agnostic. You’ll be able to apply the skills you learn to any visualisation task, whether its in R or in
another environment.
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