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Program 
July 1st (Wed.) 

Time Session Name Title 
08:50-09:00 Opening Remarks 

09:00-10:20 

Applied 
Statistics 
(Jing-Shiang 
Hwang) 

Yong Kheng 
Goh 

Correlation of instantaneous volatility on multiple 
instruments over periods of market reversal 

Yung-Seop Lee 
Uncertainty calculation using statistical methods for 
greenhouse gas inventory 

Kian Guan Lim 
Intraday S&P 500 index predictability and options trading 
profitability 

10:20-10:40 Break 

10:40-12:00 

Statistical 
Modeling 
(Jung Jin 
Lee) 

Kaoru Fueda 
A new method for the model selection in B-spline surface 
approximation with an influence function 

Yoshinori 
Kawasaki 

Variable selection and grouping by smooth-threshold 
estimating equations 

Zhongyi Zhu Continuously dynamic additive models for functional data 

12:00-13:30 Lunch 
IASC-ARS Informal BoD Meeting 

(Reception Room, FL 3,  
Humanities and Social Sciences Building) 

13:30-15:20 

Bayesian 
Methods 
(Wataru 
Sakamoto) 

Chen-An Tsai 
Hierarchical Bayes modelling of RNA-sequencing data 
using the negative binomial distribution 

Min Cherng Lee 
Alternative prior specifications for imputation model for 
missing data 

Jun Tsuchida 
Bayesian unfolding for count data by using log-linear 
model 

Taeryon Choi On Bayesian inference with constraints 

15:20-15:40 Break 

15:40-17:30 

Healthcare 
Data 
Analysis 
(Huey-Miin 
Hsueh) 

Charlotte Wang  
Application of sequential methods for analyzing big data 
from health cloud 

Yu-Tseng Chu  
Impacts of the national anti-viral treatment program for 
chronic hepatitis in Taiwan: a retrospective cohort study 
using claims-based data 

Yuh-Chyuan 
Tsay 

Logistic-AFT location-scale cure models for the relative 
survival with an application to survival analysis of HCV 
mono-infected patients 

Chih-Wen 
Ou-yang 

Data visualization techniques applied to the Taiwan 
National Health Insurance Database 

 



 
 

July 2nd (Thr.) 
Time Session Name Title 

09:00-10:20 

Longitudinal 
Data Analysis 
(Mong-Na Lo 
Huang) 

Ikuko 
Funatogawa 

Autoregressive linear mixed effects model for 
longitudinal data analysis 

Guohua Zou 
Leave-subject-out model averaging and its application 
to high dimensional data 

Tsung-I Lin 
Multivariate t nonlinear mixed models for 
multivariate longitudinal data with missing values 

10:20-10:40 Break 

10:40-12:00 
Industrial 
Statistics 
(Shaw-Hwa Lo) 

Shuen-Lin Jeng 
Calculations of Bayesian intervals for the in-sample 
predictions of product failure rates 

Fumikazu 
Miwakeichi 

A statistical strategy of optical imaging data analysis 
to differentiate neurons and astrocyte in brain stem 

Kyung H. Nam 
Some thoughts on the Korean National Statistics 
quality assessment procedures 

12:00-13:30 Lunch 

13:30-15:20 
Statisical 
Computing 
(Junji Nakano) 

Tomoaki 
Nakatani 

DCchoice: an add-on package for analyzing 
dichotomous choice contingent valuation data in R 

Hideatsu 
Tsukahara 

The empirical Beta copula 

Jae Keun 
(Peter) Yoo 

Multivariate dimension reduction: seeded approach 

Tzee-Ming 
Huang 

A test for variability in the two-sample case 

15:20-15:40 Break 

15:40-16:40 
Model Selection 
(Yuejun Zheng) 

Sangwook 
Kang 

Rank-based estimating equations with general weight 
for accelerated failure time models: an induced 
smoothing approach 

Li-Xin Zhang 
Efficient randomized-adaptive design with minimum 
selection bias 

16:40-16:50 Closing Remarks 
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09:00~10:20 
July 1st, 2015 

 



Correlation of instantaneous volatility on multiple instruments 
over periods of market reversal 

Yong Kheng Goh*, An Chow Lai 
Tunku Abdul Rahman University, Malaysia 

Abstract 

In this study, we used a simple market stress and a maxent model to segmentize 
market into reversal and non-reversal regions. We have studied the collective 
behaviors of same type of instruments across different exchanges and found that 
pairwise correlation strengthened during reversal periods. However, for different 
type of instruments over reversals, such correlations diminished and mark with high 
volatilities. The results hinting the need of cross instruments components for 
designing a truly diversify protective portfolio. 



 

Uncertainty calculation using statistical methods for greenhouse 
gas inventory 

Yung-Seop Lee 
Dongguk University, Korea 

Abstract 

An estimation of confidence intervals is essential to calculate uncertainty for 
greenhouse gases inventory. It is generally assumed that the population has a normal 
distribution for the confidence interval of parameters. However, in case data 
distribution is asymmetric, like non-normal distribution or positively skewness 
distribution, the traditional estimation method of confidence intervals is not adequate. 
This study compares two estimation methods of confidence interval; parametric and 
non-parametric method for exponential distribution as an asymmetric distribution. In 
simulation study, coverage probability, confidence interval length, and relative bias 
for the evaluation of the computed confidence intervals. As a result, the chi-square 
method and the standardized t-bootstrap method are better methods in parametric 
methods and non-parametric methods respectively. 



Intraday S&P 500 index predictability and options trading 
profitability 

Kian Guan Lim1∗, Ying Chen2, Nelson K.L. Yap1 
1Singapore Management University, Singapore 
2National University of Singapore, Singapore 

Abstract 

In this paper we study the intraday dynamics of E-mini S&P 500 index futures and 
the option trading strategies employing the weekly E-mini S&P 500 index futures 
options. We make a number of contributions to the literature in the area of intra-day 
equity index futures return predictability and trading profitability. As far as we know 
till at present, ours is one of the first studies on intraday implied moments of S&P 
500 index futures return using intraday option prices. We use intra-day E-mini S&P 
500 European-style weekly options data from August 2009 to December 2012 and 
improve on existing techniques to extract the first four moments of the risk-neutral 
futures return distribution. Secondly we perform intraday out-of-sample forecasting 
or prediction, and document the intraday dynamics of the risk-neutral moments. We 
introduce a novel local autoregression method that allows variable windows in 
estimating the autoregressive parameters. This is particularly useful in situations 
when there may be intraday news that cause structural breaks in the otherwise 
smooth process. It also distinguishes itself from the conventional autoregressive 
model with predetermined sample lengths. Thirdly, we show profitability in the 
options trading strategies involving the various risk-neutral moment forecasts, 
particularly that involving skewness. The positive profitability after transaction costs 
in skewness trading indicates that the market is not as efficient as thought to be at 
least during intraday periods. This may explain the persistence of intraday trading 
activities in the market. Our intraday risk-neutral moments also suggest that forecast 
increases in volatility and skewness lead to an average increase in subsequent return 
over the next 10 minutes. On the other hand, intraday forecast increase in risk-neutral 
kurtosis leads to an average decrease in subsequent return. These intraday results 
appear to be contrary to existing studies using risk-neutral moments over daily 
intervals. This suggests that intraday price dynamics is different from daily price 
dynamics, and we provide an explanation of the discrepancy. 



 
 

 

Statistical Modeling 
 

Chair: Jung Jin Lee 
Soongsil University, Korea 

 
 
 
 
 
 
 
 

10:40~12:00 
July 1st, 2015 

 



A new method for the model selection in B-spline surface 
approximation with an influence function 

Kaoru Fueda 
Okayama University, Japan 

Abstract 

In model selection, the most effective method requires much time. The analysis of 
the bivariate B-spline model with a penalized term has many difficulties. It has many 
factors and parameters such the number of the knots, the locations of those knots, 
number of B-spline functions and the value of the smoothing parameter of the 
penalized term. For the determination of the model we have to compare a large 
amount of the combinations of those parameters. Various information criteria are 
considered and the cross validation (CV) criterion is excellent but it requires a large 
amount of computational costs. The effect of the influence function and the 
techniques of the generalized cross validation (CV) are considered. The influence 
function is related to the first term of a Taylor expansion. Some alternative methods 
are tested and a new method is proposed. For the verification of this method 
theoretical proof and the computational results are shown. 



Variable selection and grouping by smooth-threshold 
estimating equations 

Yoshinori Kawasaki 
The Institute of Statistical Mathematics, Japan 

Abstract 

In building a credit scoring model, we often find some variables having comparable 
explanatory power. In such a case, it is useful to consider overlapping parameters of 
which the values are similar. The problem is how to group the variables 
systematically. We may naturally consider interaction terms. If it happens that all the 
interaction terms from two categorical variables X and Y have similar effects, then 
we collapse the conditioning on Y and use X only. This is again the problem of 
grouping the variables. Based on Ueki and Kawasaki [Electronic J. Statist. 5 (2011): 
309-328], we illustrate how the smooth-threshold estimating equation (STEE) 
method works well in automatic variable grouping as well as variable selection. 



Continuously dynamic additive models for functional data 

Zhongyi Zhu 
Fudan University, China 

Abstract 

In this article, we propose continuously dynamic additive models in which both the 
predictors and response are random functions. In continuously dynamic additive 
modeling, we assume that additivity occurs in the time domain rather than in spectral 
domain, and characterize this model through a time-varying smooth surface that 
reflects the underlying nonlinear dynamic relationship between the functional 
predictors and functional response. We use tensor product basis expansions with 
varying coefficient functions to approximate the time-varying smooth surface, and 
then estimate varying-coefficient functions in the standardization approximating 
model by combining functional principal components analysis with penalized least 
squares method. In a theoretical investigation, we show that the predictions obtained 
from the fitted continuously dynamic additive models are asymptotically consistent 
under some mild conditions. Simulation studies are conducted to investigate the 
finite sample performance of the proposed method. In the end, the proposed model 
and estimation method are applied to the analysis of intra-day volatility patterns of 
the S&P 500 index. 



 

 

 

Bayesian Methods 
 

Chair: Wataru Sakamoto 
Okayama University, Japan 

 
 
 
 
 
 
 
 

13:30~15:20 
July 1st, 2015 

 



Hierarchical Bayes modelling of RNA-sequencing data using 
the negative binomial distribution 

Chen-An Tsai 
National Taiwan University, Taiwan 

Abstract 

The applications of RNA-sequencing technologies are growing rapidly to 
revolutionize genomic studies. The technology provides a powerful method for 
identifying and quantifying small-RNA components of cells with higher resolution, 
while reducing bias, compared with the hybridization-based microarray technologies. 
However, unlike microarray technologies which measure continuous fluorescence 
intensities, the RNA-seq experiment results in millions of counts of RNA strands to 
quantify gene expression. Consequently, the statistical methods used to analyze 
microarray data are not directly applicable and new statistical approaches are 
urgently needed due to the huge amount of data being generated. Detecting 
differentially expressed (DE) genes across treatments/phenotypes is an essential step 
and sometimes the major goal in the statistical analysis of RNA-seq data. Many 
statistical approaches have been proposed to detect differentially expressed genes 
based on such discrete data or count data. Most methods focus on a specific model 
based on the assumption of some form of Poisson model. However, the phenomenon 
of over-dispersion in RNA-Seq data is quite common. For modelling such RNA-Seq 
data with over-dispersion, a popular and convenient model is the negative binomial 
distribution. In this paper, we develop an alternative approach for detecting 
differentially expressed genes on the basis of RNA-Seq data. Our method is based on 
hierarchical Bayesian linear models. Unlike the existing methods, our method should 
have more flexibility, not only for two-class phenotypes but also for multiple-class 
and quantitative phenotypes. Ideally, a Bayesian hierarchical error model is more 
appropriate for modeling the variation resulted from both the random sampling of 
sequencing and the natural variation among biological replicates. We compared our 
approach to the existing methods in terms of control of type I error rate and power 
through simulation studies under various settings mimicking real data and several 
public RNA-Seq datasets. Compared with other RNA-Seq approaches, our proposed 
method is more reliable and powerful in identifying differentially expressed genes. 



Alternative prior specifications for imputation model for 
missing data 

Min Cherng Lee 
Tunku Abdul Rahman University, Malaysia 

Abstract 

Multiple imputation is a commonly used approach to deal with missing data. The 
basic idea is to replace the missing values with multiple imputation, and we then 
release the multiply imputed data sets to the public. Users can analyze the multiply 
imputed data sets and obtain valid inferences by using simple combining rules, 
which take the uncertainty due to the presence of missing values into account. It is 
crucial that imputations are drawn from the posterior predictive distribution to 
preserve relationships present in the data and allow valid conclusions to be made 
from any analysis. In data sets with different types of variables, e.g. some categorical 
and some continuous variables, multivariate imputation by chained equations 
(MICE) (Van Buuren (2011)) is a commonly used multiple imputation method. 
However, imputations from such an approach are not necessarily drawn from a 
proper posterior predictive distribution. We propose a method, called factored 
regression model (FRM) to multiply impute missing values in such data sets by 
modelling the joint distribution of the variables in the data through a sequence of 
generalised linear models. We will be focusing our modelling strategies to 
incorporate different informative priors for the FRM to explore robust regression 
modelling and the sparse relationships between the predictors. To deal with the 
heavy tailed features, we assume that the errors of the linear regression models 
follow a marginal t-distribution, which are more robust to the outliers in the data. We 
also assign a marginal t-prior to the regression parameters in our Gibbs sampler, and 
this will still give us a set of tractable full conditional distributions Another approach 
that has been considered in extending our modelling strategies is incorporating the 
Bayesian Lasso (Park and Casella (2008)) into our model. This is the approach where 
we are exploring the potential sparse relationships between the variables in the data 
set. The Bayesian Lasso has features such as shrinking the regression coefficients 
toward zero, resulting in some regression coefficients identically equal to zero. Such 
shrinkage features can reduce the variance of the estimates by sacrificing a little bias, 
and hence may increase the prediction accuracy which could potentially lead to more 
plausible imputations for our model. 

Keywords: Multiple imputation, MICE, Gibbs sampler, missing data, Bayesian lasso 



Bayesian unfolding for count data by using log-linear model 

Jun Tsuchida 
Doshisha University, Japan 

Abstract 

Given (dis)similarity data between different two sets, such as objects and stimulates, 
Unfolding is a visualization method in which objects and stimulates are arranged on 
the Euclidian space regarding the (dis)similarity as the distance. One of problems in 
Unfolding is that interpretation between objects and between stimulates is difficult, 
because the objective function of Unfolding ignores (dis)similarity between objects 
and between stimulates. To overcome the problem, there is Bayesian imputation 
approach, in which missing data is imputed by Bayesian estimation. Since we can get 
(dis)similarity data between objects and between stimulates, by applying Bayesian 
imputation, we can modify objective function of Unfolding so that it also considers 
the distances between objects and between stimulates. In this presentation, given 
count data as similarity data, we propose Bayesian Unfolding using by log-linear 
model based on the model of De Rooij and Heiser (2003).  



On Bayesian inference with constraints 

Taeryon Choi 
Korea University, Korea 

Abstract 

In this talk, we revisit the seminal work of O’hagan and Leonard (1976) on Bayesian 
estimation subject to uncertainty about parameter constraints in the context of 
multivariate normal models. We consider Bayesian inferential procedures for the 
multivariate normal models when the constraint of the unknown parameter needs to 
be incorporated in modeling, and adapt the idea of O’hagan and Leonard (1976) to 
regression problems and multivariate analysis on the basis of multivariate normal 
models. Specifically, a hierarchical screened scale mixture of normal model is 
exploited for flexible and robust inference of the constrained parameter with 
uncertainty. Several examples are discussed with regression analysis subject to 
uncertainty about the functional constraints, and empirical analysis is provided for 
illustration. 



 

 

 

Healthcare Data Analysis 
 

Chair: Huey-Miin Hsueh 
National Cheng Chi University, Taiwan 

 
 
 
 
 
 
 
 

15:40~17:30 
July 1st, 2015 

 



Application of sequential methods for analyzing big data from 
health cloud 

Charlotte Wang1, 2*, Yu-Tseng Chu2, Yuan-chin Ivan Chang2,  
Mei-Shu Lai1 

1National Taiwan University, Taiwan 
2Academia Sinica, Taiwan 

Abstract 

With advance in information and biomedical technology, people have more chance 
to receive various medical examinations such as traditional biochemical tests and 
genetic tests, and a massive volume of health-related records will be recorded. In 
addition, governments, medical institutes and researchers also collect and set up 
datasets for diverse purposes such as the National Health Insurance database, all 
kinds of surveys, electronic health record, screening data, and epidemiological cohort 
databases. When researchers explore health-related issues based on combining a 
variety of databases, the volume, variety, and veracity of data become major 
challenges for analyzing data. Tackling these problems by reducing intractably huge 
among of data to more computationally manageable numbers will be a possible 
solution. Moreover, sequential methods, a widely used statistical hypothesis testing 
in clinical trials, do not assume a fixed sample size in advance and evaluate data as it 
is collected. Further sampling is stopped according to a pre-defined stopping rule as 
significant results are observed. In this study, we consider the characteristics and 
advantages of sequential methods and apply them to analyze big data from health 
cloud. Using National Health Insurance Database as an example, we demonstrated 
how to apply sequential methods for analyzing data and modified operating 
techniques for existing datasets rather than sequentially collected data in clinical 
trials.  

Keywords: Big data, health cloud, sequential method 



Impacts of the national anti-viral treatment program for chronic 
hepatitis in Taiwan: a retrospective cohort study using     

claims-based data 

Yu-Tseng Chu1*, Yuh-Chyuan Tsay1, Yuan-Chin Ivan Chang1, 
Charlotte Wang1,2, Yi-Ran Lin1, Zheng-Rong Tiger Li1, 

Chen-Hsin Chen1,2, Mei-Shu Lai2 
1Academia Sinica, Taiwan 

2National Taiwan University, Taiwan 

Abstract 

The prevalence of chronic hepatitis B and C infection are high in Taiwan. The 
national reimbursement program for the anti-viral treatment of these patients under 
the National Health Insurance was launched in October 2003. The impacts of this 
program on improving the survival of patients were evaluated by a retrospective 
cohort study using the nation-wide claims-based databases. Age rather than time-on-
study is used as the time scale in this study with considering left truncation for 
excluding possible early deaths in birth cohorts. Cox proportional hazards models 
with time-dependent covariates and interactions of treatment, comorbidities and 
complications are applied to circumvent the immortal time bias and cofounding 
factors. Meanwhile, in the Cox model, we adjust the potential selection bias due to 
non-randomness of patients’ receiving the treatment with the inverse probability 
weighting by propensity scores based on the baseline characteristics. This study 
illustrates the strengths and challenges of population-based studies using claims-
based data which have been investigated with growing interests. 



Logistic-AFT location-scale cure models for the relative 
survival with an application to survival analysis of HCV   

mono-infected patients 

Yuh-Chyuan Tsay1*, Chen-Hsin Chen1,2, Yu-Tseng Chu1, Mei-Shu Lai2 
1Academia Sinica, Taiwan 

2National Taiwan University, Taiwan 

Abstract 

In population-based studies, relative survival is the ratio of the observed survival 
from a diseased group of individuals to the expected survival from a comparable 
group in the general population, and it provides a measure of the excess mortality 
rate of the disease under study based on the estimation of the observed mortality of 
the diseased group in comparison with the background mortality of the general 
population. Due to enhancement of medical diagnostic technology, patients may be 
diagnosed early and treated adequately with a better management of medical 
conditions, and then results in a cured fraction of the patients. In this case, cure 
occurs when the observed age-specific mortality of the diseased group returns to the 
same level as the background age-specific mortality of the general population. 
Equivalently, the relative survival tails off to a plateau such as the excess mortality 
rate approaches zero after some time point. It motivates us to extend the logistic-AFT 
location-scale mixture regression models (Chen et al., 2013) to estimate the relative 
survival with cure attributable to a disease for left truncated and interval censored 
data. Simulation studies were conducted to demonstrate the validity of the proposed 
estimation procedure. The method is applied to analyze the mortality of HCV 
infection patients in the Taiwan National Health Insurance Research Database as an 
illustration. 



Data visualization techniques applied to the Taiwan National 
Health Insurance Database 

Chih-Wen Ouyoung1*, Chun-houh Chen1, Chen-Hsin Chen1,2 
1Academia Sinica, Taiwan 

2National Taiwan University, Taiwan 

Abstract 

Taiwan National Insurance Database has collected healthcare claim data of almost all 
the residents since 1995. By mining the information behind the Taiwan National 
Insurance Database, we can improve the efficiency of medical care and monitor the 
quality in healthcare. Furthermore, we can help policy maker to develop better health 
policies. Information visualization techniques are effective tools to assist people to 
transform data into knowledge. Although conventional statistical plots, e.g. scatter 
plot and histogram, can provide researcher more information than numbers, dynamic 
graphic methods like coloring, linking and animation can allow researcher to find out 
in-deep relationship between data. For the Taiwan National Insurance Database, we 
develop a data visualization system integrated dynamic plots, GAP (generalized 
association plots) and tree structured methods to assist researcher to realize the  
interrelationship of  the healthcare claim data. In this talk, we will share the ideas 
behind the system and demo the prototype. 



 
 

 

Longitudinal Data Analysis 
 

Chair: Mong-Na Lo Huang 
National Sun Yat-sen University, Taiwan 

 
 
 
 
 
 
 
 

09:00~10:20 
July 2nd, 2015 

 



Autoregressive linear mixed effects model for longitudinal data 
analysis 

Ikuko Funatogawa 
The Institute of Statistical Mathematics, Japan 

Abstract 

For longitudinal data analysis of a continuous response variable, we previously 
proposed an autoregressive linear mixed effects model. In this model, the current 
response is regressed on the previous response, fixed effects, and random effects. 
This model shows a profile approaching an asymptote. This model belongs to 
transition models and also mixed effects models. In this talk, we will show the 
relationships of this model with marginal models, nonlinear mixed effects models, 
differential equations, growth curve models, and state-space models. A state-space 
form of the model with the Kalman filter is used to calculate the marginal likelihood. 
A bivariate extension is straightforward. We will show an application in a medical 
field. 



Leave-subject-out model averaging and its application to high 
dimensional data 

Guohua Zou 
Chinese Academy of Sciences, China 

Abstract 

This paper develops a frequentist model averaging method based on the leave-
subject-out cross-validation. This method is applicable not only to averaging 
longitudinal data models, but also to averaging time series models which can have 
serially dependent errors. The resulting model averaging estimators are proved to be 
asymptotically optimal in the sense of achieving the lowest possible squared errors. 
Application to high dimensional longitudinal data is also considered. 



Multivariate t nonlinear mixed models for multivariate 
longitudinal data with missing values 

Tsung-I Lin 
National Chung Hsing University, Taiwan 

Abstract 

The multivariate nonlinear mixed model (MNLMM) has been exploited as an 
effective tool for modelling multi-outcome longitudinal data following nonlinear 
growth patterns. In the framework of MNLMM, the random effects and within-
subject errors are routinely assumed to be normally distributed for mathematical 
tractability and computational simplicity. However, a serious departure from 
normality may cause lack of robustness and subsequently make invalid inference. In 
this talk, I introduce a robust extension of the MNLMM by considering a joint 
multivariate t distribution for the random effects and within-subject errors, called the 
multivariate t nonlinear mixed model (MtNLMM). Moreover, a damped exponential 
correlation structure is employed to capture the extra serial correlation among 
irregularly observed multiple repeated measures. An ECM procedure coupled with 
the first-order Taylor approximation is developed for estimating model parameters. 
The techniques for estimation of random effects, imputation of missing responses 
and identification of potential outliers are also investigated. The methodology is 
applied to a real data example on 161 pregnant women coming from a study in a 
private fertilization obstetrics clinic in Santiago, Chile. 

(Joint work with Dr. Wan-Lun Wang, Feng Chia University, Taiwan) 

Keywords: Damped exponential correlation, ECM algorithm, Imputation, 
Multivariate longitudinal data, Outlier detection 
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Chair: Shaw-Hwa Lo 
Columbia University, USA 
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July 2nd, 2015 

 



Calculations of Bayesian intervals for the in-sample predictions 
of product failure rates 

Shuen-Lin Jeng 
National Cheng Kung University, Taiwan 

Abstract 

In modern warranty analysis, it regularly requires to predict the failures of the 
products currently in the market. One of the problems observed in the data is the 
quick drop of reported failure rates after the products reach the time of warranty 
limits. We called this the Warranty Effect of the reported failure rates. The reliability 
distributions of the products actually have changed after the time of warranty limits. 
This brings a big challenge of the prediction of the failure rates for the dates after the 
time of warranty limits. The main contribution of this work is that we construct the 
prediction intervals of reported within-sample failure rates by a model in cooperating 
the Warranty Effect and the information collected from previous similar products. 
The historical information is utilized by the Bayesian approach with certain selected 
priors. Markov Chain Monte Carlo (MCMC) approach was used to calculate the 
posteriors and the Bayesian intervals for the in-sample predictions of product failure 
rates. 



A statistical strategy of optical imaging data analysis to 
differentiate neurons and astrocyte in brain stem 

Fumikazu Miwakeichi1,2*, Yoshihiko Oke3, Yoshitaka Oku3,  
Andreas Galka4, Swen Hülsmann5,6  

1The Institute of Statistical Mathematics, Japan 
2Graduate University for Advanced Studies, Japan 

3Hyogo College of Medicine, Japan 
4Christian-Albrechts Univ of Kiel, Germany 

5The Center for Nanoscale Microscopy and Molecular Physiology of the Brain, 
Germany 

6Univ Medical Center, Germany 

Abstract 

In the field of respiratory neurobiology, it is crucial to record both neural and glial 
activities and differentiate them to further understand how astrocytes involve the 
respiratory rhythm generation. 

There have been proposed optical imaging methods to record neural and glial 
activities using fluorescent dyes and applied to acquire multicellular activities from 
animal brain and brainstem. For the differentiation of neuron and astrocytes OGB1 
(Oregon Green 488 BAPTA-1) and GFAP promotor-controlled EGFP images have 
been analyzed. Subsequently inspiratory neurons can be identified through pixel-
wise cross correlation analysis between OGB1 imaging data and respiratory-related 
local field potential. However the analyses mentioned above cannot be applied 
straight forwardly, because of motion artifact and light scattering. We propose a 
strategy of preprocessing that includes motion artifact correction, uniformization of 
the illumination, and binarization of the image, and statistical mapping methods to 
detect active cells, identify inspiratory neurons in this study. 



Some thoughts on the Korean National Statistics quality 
assessment procedures 

Kyung H. Nam*, Do Hoon Kim 
Kyonggi University, Korea 

Abstract 

In this paper, we introduce the current quality assessment procedure for the Korean 
National Statistics. To decide whether the statistics meet the quality level, several 
dimensional concepts such as relevance, accuracy, timeliness/punctuality, 
comparability, coherence, accessibility/clarity and several quality assessment 
procedures have been used. We suggest several improvement factors to enhance the 
quality level for the crop production survey in Korea. 

Keywords: National Statistics, Statistics Quality Management, Statistics Quality 
Level 
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The Institute of Statistical Mathematics, Japan 
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DCchoice: an add-on package for analyzing dichotomous 
choice contingent valuation data in R 

Tomoaki Nakatani 
Hokkaido University, Japan 

Abstract 

The DCchoice package provides devices for analyzing data collected from 
dichotomous choice contingent valuation (CV) surveys. CV studies are conducted 
for studying consumers’ willingness to pay (WTP) for non-market goods. The area 
of applications ranges from environmental economics, agricultural economics to 
health economics, to name a few. Two types of elicitation methods are used in asking 
the respondent for her/his WTP. One is a single-bounded format where a particular 
bid is suggested once to a respondent and then he or she answers whether the 
suggested bid is accepted or not. Thus, single-bounded format tells the researcher 
that the respondent’s true WTP lies below or above the suggested bid. The other is a 
double-bounded format where a first bid is presented to the respondent and, given the 
answer to the first bid, an increased or decreased second bid is shown. The double-
bounded format therefore clarifies the interval that contains the respondent’s true 
WTP. 

Modeling strategies can be either parametric or nonparametric. Parametric models 
are constructed based on the utility difference approach (Hanemann, 1984). Two 
functions are prepared in DCchoice, namely, sbchoice() for single-bounded data 
and dbchoice() for double-bounded ones. Both of them have an option argument 
specifying an error distribution which is chosen from “logistic”, “log-logistic”, 
“normal” or “log-normal”. Nonparametric models are based on the Kaplan-Meier-
Turnbull approach, and can be estimated by turnbull.sb() for single-bouded data or 
by turnbull.db() for double-bounded ones. For single-bounded data, the method of 
Kriström (1990) is applicable through kristrom(). Empirical survival functions as 
well as confidence intervals can be plotted by a generic function plot(). 

Under kind permission by the original authors, DCchoice includes example data sets 
from previous researches such as Carson et al. (1992), Kriström (1990) and 
Whitehead (2015) so that the user may (at least partially) reproduce their outcomes. 

In the presentation, basic usage of DCchoice will be illustrated by analyzing 
example data. The presentation is an extension of the one at the useR! 2013 
conference in Albacete, Spain. 

Keywords: Dichotomous Choice, Contingent Valuation, Willingness to Pay 



The empirical Beta copula 

Johan Segers1, Masaaki Sibuya2, Hideatsu Tsukahara3*,  
Nathan Uyttendaele1 

1 Catholic University of Louvain, Belgium 
2University of Tokyo, Japan 

3Seijo University, Japan 

Abstract 

Many statistics proposed in the context of estimation and testing involving copulas 
are functions of the empirical probability integral transforms of the data, a form of 
so-called pseudo-observations. They are discrete in nature, as can be seen from the 
fact that they equal simple functions of the coordinate-wise ranks. The empirical 
copula, which is defined as the empirical distribution functions of the pseudo-
observations, is itself not a copula, and a piecewise constant function. 

Therefore, in view of practical applications, one might hope that there is an 
advantage of smoothing to improve finite-samples performance and also the 
accuracy of resampling schemes. We suggest a new version of smoothed empirical 
copula, called the empirical Beta copula, which has the advantage of not requiring 
any smoothing parameter. Also it is extremely simple to simulate a sample from the 
empirical Beta copula. Briefly speaking, it consists of uniform random variates 
ordered with the same configuration as the vector of ranks for the original sample. 

We show the empirical Beta copula is consistent whenever the empirical copula is, 
and its first order asymptotics is the same as the empirical copula. Moreover we 
study its finite-sample properties with Monte Carlo simulation. It is found that in all 
cases, the empirical Beta copula outperforms the empirical copula in terms of the 
bias and integrated mean squared error. Compared with the Bernstein copula 
estimator by Janssen et al. (2012), its performance is still significantly better in many 
cases. 



Multivariate dimension reduction: seeded approach 

Jae Keun (Peter) Yoo 
Ewha Womans University, Korea 

Abstract 

A recently introduced seeded dimension reduction approach enables existing 
sufficient dimension reduction methods to be used in regressions with n < p. The 
dimension reduction is accomplished through successive projections of seed matrices 
on a subspace to contain the central subspace. In the article, we will develop a seeded 
dimension reduction for multivariate regression, whose responses are multi-
dimensional. For this we suggest two conditions that the dimension reduction is 
attained without the loss of information of the central subspace. Based on this, we 
construct possible candidate seed matrices. 

Numerical studies and two data analyses are presented. 



A test for variability in the two-sample case 

Tzee-Ming Huang 
National Chengchi University, Taiwan 

Abstract 

For testing variability in the two-sample case, one may choose some pairs of 
observations in each sample and calculate the absolute difference for each pair, and 
then apply the Wilcoxon-Mann-Whitney test using the absolute differences from the 
two samples. However, this approach makes use of half of the data.  In this talk, I 
will introduce the approach that applies the Wilcoxon-Mann-Whitney test statistic 
based on all possible absolute differences from the two samples. 
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Rank-based estimating equations with general weight for 
accelerated failure time models: an induced smoothing 

approach 

Sy Han Chiou1, Sangwook Kang2*, Jun Yan3 
1University of Minnesota, USA 

2Yonsei University, Korea 
3University of Connecticut, USA 

Abstract 

The induced smoothing technique overcomes the difficulties caused by the non- 
smoothness in rank-based estimating functions for accelerated failure time models, 
but it is only natural when the estimating function has Gehan’s weight. We propose 
an iterative-induced smoothing procedure for general weights with the estimator 
from Gehan’s weight initial value. The resulting estimators have the same asymptotic 
properties as those from the non-smooth estimating equations with the same weight. 
In a numerical study, the proposed estimators were obtained much faster without 
losing accuracy in comparison to those from non-smooth estimating equations. 



Efficient randomized-adaptive design with minimum selection 
bias 

Li-Xin Zhang1*, Feifang Hu2, Siu Hung Cheung3, Wai Sum Chan3 
1 Zhejiang University, China 

2George Washington University, USA 
3The Chinese University of Hong Kong, Hong Kong 

Abstract 

The randomness, efficiency and desirable allocation proportion are important 
components for evaluating a response-adaptive design in clinical trials and conflicted 
demands in applications.  The aim of this paper is to provide designs dealing with 
these dilemmas. A general framework is proposed for efficient response-adaptive 
randomization procedures that attain the Cramer-Rao lower bounds of the allocation 
variances for any desired allocation proportions. The general framework is flexible 
for us to define new families of efficient designs with good properties for both two 
and multiple treatment clinical trials. We prove that each response-adaptive 
randomization procedure has an optimal value of the selection bias, and propose a 
new family of efficient designs that can target any allocation proportion, preserve 
randomization such that their selection bias is optimal, and attain the lower bound of 
the allocation variances at the same time. Theoretical properties, including the strong 
consistency, the asymptotic normality and the functional central limit theorem for 
both the sample allocation proportions and the estimators of the distribution 
parameters, are developed. 

Keywords: Response-Adaptive Design, Efficiency, Selection Bias, Asymptotic 
Normality, Clinical Trial 
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接駁車時刻表

日期 車班 起點 (發車時間) ― 終點

Date Bus I.D. Origin (Departure Time) ― Destination

6/27

a-1-1
彰化火車站 (9:00) ― 彰化師大

Changhua Train Station (9:00) ― NCUE

a-1-2
彰化火車站 (9:40) ― 彰化師大

Changhua Train Station (9:40) ― NCUE

a-2
台中高鐵站 (9:25) ― 彰化師大

HSR Taichung (9:25) ― NCUE

a-3
全台大飯店 (9:45) ― 彰化火車站 (9:50) ― 彰化師大

Formosa Hotel (9:45) ― Changhua Train Station (9: 50) ― NCUE

b-1
彰化師大 (18:05 或 18:40) ― 晚宴會場(福泰飯店)

NCUE (18:05 or 18:40) ― conference Banquet (Forte Hotel)

c-1

晚宴會場(福泰飯店) (20:55) ― 彰化火車站 (21:05) ― 彰化師

大

conference Banquet (Forte Hotel)(20:55) ― Changhua Train Station 
(21:05) ― NCUE

c-2
晚宴會場(福泰飯店) (21:30) ― 全台大飯店 ― 台灣大飯店

conference Banquet (Forte Hotel) (21:30) ― Formosa Hotel ―

Hotel Taiwan 

c-3

晚宴會場 (福泰飯店) (21:30) ― 全台大飯店 ― 台灣大飯店

― 彰化火車站 ― 彰化師大

conference Banquet (Forte Hotel) (21:30) ― Formosa Hotel ―

Hotel Taiwan― Changhua Train Station ― NCUE

c-4

晚宴會場 (福泰飯店) (21:50) ― 全台大飯店 ― 台灣大飯店

― 彰化師大

conference Banquet (Forte Hotel) (21:50) ― Formosa Hotel - Hotel 
Taiwan ―NCUE



日期 車班 起點 (發車時間) ― 終點

Date Bus I.D. Origin (Departure Time) ― Destination

6/28

d-1-1

全台大飯店 (7:40) ― 台灣大飯店 (7:45) ― 彰化火車站 (7:47)
― 彰化師大

Formosa Hotel (7:40) ― Hotel Taiwan (7:45) ― Changhua Train 
Station (7:47) ― NCUE

d-1-2
全台大飯店 (8:35) ― 彰化火車站 (8:45) ― 彰化師大

Formosa Hotel (8:35) ― Changhua Train Station (8:45) ― NCUE

d-2
福泰商旅飯店 (8:35) ― 彰化師大

Forte Hotel (8:35) ― NCUE

e-1
彰化師大(16:10) ― 彰化火車站 ― 全台大飯店

NCUE (16:10) ― Changhua Train Station ― Formosa Hotel

e-2
彰化師大(16:10) ― 台中高鐵站

NCUE (16:10) ― HSR Taichung

e-3
彰化師大(17:10) ― 彰化火車站

NCUE (17:10) ― Changhua Train Station

備註：

1. 發車地點：彰化火車站前站／大型車候車處；台中高鐵站／6 號出口於接駁客

運 7、8、9、10 月台候車；全台大飯店／大門口；台灣大飯店／飯店對面的

7-11；彰化師大會場／椰林大道；福泰飯店／大門口。

2. 會場距彰化火車站約 15 分鐘車程；會場距台中高鐵站約 30-40 分鐘車程。

3. 大會接駁車一律為彰化客運。

4. 如無法搭乘接駁車，請洽研討會網頁所提供交通資訊

http://stsc2015.ncue.edu.tw/stsc24/access.asp
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Front Gate

B: 6/27 10:30~11:00 Opening
11:00~12:00 Special Lecture 1

6/28 9:10~10:10 Special Lecture 2
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議程表 I︰104 年 06 月 27 日 (星期六) 

09:30

10:30

10:30

11:00

11:00

12:00

12:00

13:30

場地 T004 T005 T006 T001 T002

場次 I-1 I-2 I-3 I-4 I-5

魏慶榮統計論文獎 I
Special Invited Session

for Big Data
Applied Statistics I

The Role and

Application of

Biostatistics in

Biomedical Research

Industrial Statistics

(Invited) (Invited) (Invited)

13:30 主持人︰黃文璋 主持人︰連怡斌 主持人︰程毅豪 主持人︰梁文敏 主持人︰黃錦輝

14:50 1.王文廷 1.鄭光甫 1.陳錦華 1.楊奕馨 1.鄭順林

2.曾聖澧 2.嚴     正 2.王价輝 2.溫淑惠 2.王藝華

3.蕭維政 3.楊棋全 3.杜裕康 3.張     中

14:50

15:10

場地 T004 T005 T006 T001 T002

場次 II-1 II-2 II-3 II-4 II-5

魏慶榮統計論文獎 II Big Data Analysis
High-Dimensional Data

Analysis

Statistical Analysis and

Application in the

Post-Genome Era

Econometrics

(Invited) (Invited) (Invited) (Invited)

15:10 主持人︰黃文璋 主持人︰謝邦昌 主持人︰呂恒輝 主持人︰楊欣洲 主持人︰郭美惠

16:30 1.王彥雯 1.謝邦昌 1.陳素雲 1.邱燕楓 1.俞淑惠

2.林瑞祥 2.陳景祥 2.吳漢銘 2.盧子彬 2.陳奕奇

3.郭昌儒 3.洪     弘 3.楊欣洲 3.許育進

16:30

16:50

場地 T004 T005 T006 T001 T002

場次 III-1 III-2 III-3 III-4 III-5

Nonparametric

Statistics
Health Information Time Series

(Invited) (Invited) (Invited)

16:50 主持人︰林宗儀 主持人︰張啟仁 主持人︰陳婉淑

18:10 1.江其衽 1.余清祥 1.郭美惠

2.陳律閎 2.溫有汶 2.林孟樺

3.陳淑娟 3.張啟仁 3.蘇家培

4.鄧文舜

18:10

19:00

19:00

21:30

前往晚宴地點

晚宴(福泰商務飯店)

報到  (綜合中心演講廳1F)

開幕式

午餐  (教學大樓) 中華機率統計年會 (教學大樓1F T101)

張文豹先生講座

主題︰ Big Data, Google and Disease Detection: the Statistical Story

主持人︰鄭清水 博士

主講人︰寇星昌 博士

茶會

茶會

 



 

議程表 II︰104 年 06 月 27 日 (星期六) 

09:30

10:30

10:30

11:00

11:00

12:00

12:00

13:30

T201 T202 T203 T204 T205 場地

I-6 I-7 I-8 I-9 I-10 場次

Applied Statistics
Applied Probability I Spatial Statistics Statistical Computing Experimental Design I

(International Session) (Invited) (Invited) (Invited) (Invited)

Chair：Donguk Kim 主持人︰姚怡慶 主持人︰黃信誠 主持人︰吳漢銘 主持人︰陳瑞彬 13:30

1.Hwan Chung 1.符麥克 1.徐南蓉 1.黃怡婷 1.蔡碧紋 14:50

2.Zhi Geng 2.蘇志成 2.張雅梅 2.張升懋 2.林長鋆

3.Hiromichi Nagao 3.陳隆奇 3.吳韋瑩 3.陳景祥 3.許湘伶

14:50

15:10

T201 T202 T203 T204 T205 場地

II-6 II-7 II-8 II-9 II-10 場次

Clustering and

Classification
Applied Probability II Educational Statistics Bayesian Statistics Experimental Design II

(International Session) (Invited) (Invited) (Invited) (Invited)

Chair：Tsung-Chi

Cheng
主持人︰蘇志成 主持人︰郭伯臣 主持人︰樊采虹 主持人︰潘建興 15:10

1.Yun Fah Chang 1.賴漢卿 1.Lihua Yao 1.陳瑞彬 1.林遠隆 16:30

2.Hyoung-Moon Kim 2.陳美如 2.吳慧珉 2.俞一唐 2.周仕鎧

3.Kensuke Tanioka 3.蘇南誠 3.施淑娟 3.李國榮 3.黃昭惠

16:30

16:50

T201 T202 T203 T204 T205 場地

III-6 III-7 III-8 III-9 III-10 場次

Clinical Trial Stochastic Processes Educational Statistics
Industrial Statistics/

Reliability Analysis

Satistics and Machine

Learning

(International Session) (Invited) (Contributed) (Contributed) (Invited)

Chair：Chen-Hsin

Chen
主持人︰許順吉 主持人︰劉湘川 主持人︰鄭順林 主持人︰李燊銘 16:50

1.Hsing-Ming Chang 1.施信宏 1.賴文宗 1.呂岡玶 1.葉倚任 18:10

2.Yi-Ting Hwang 2.須上苑 2.林銘嫻 2.潘奇鴻 2.周珮婷

3.Bo-Shiang Ke 3.張明淇 3.吳雅慧 3.林余昭

4.張蜂欣

18:10

19:00

19:00

21:30

報到  (綜合中心演講廳1F)

開幕式

張文豹先生講座

主題︰ Big Data, Google and Disease Detection: the Statistical Story

晚宴(福泰商務飯店)

前往晚宴地點

主持人︰鄭清水 博士

主講人︰寇星昌 博士

午餐  (教學大樓)

茶會

茶會

中華機率統計年會 (教學大樓1F T101)

 



 

議程表 III︰104 年 06 月 28 日 (星期日) 

08:30

09:10

09:10

10:10

10:10

10:40

場地 T004 T005 T006 T001 T002

場次 IV-1 IV-2 IV-3 IV-4 IV-5

Applied Statistics II Actuarial Statistics Financial Statistics
Mathematical Statistics

I
Biostatistics I

(Invited) (Invited) (Invited) (Contributed) (Contributed)

10:40 主持人︰  陳素雲 主持人︰張士傑 主持人︰陳麗君 主持人︰陳宏 主持人︰陳瓊梅

12:00 1.陳定立 1.黃雅文 1.陳麗君 1.高正雄 1.蔡尚儒

2.黃世豪 2.詹芳書 2.孫立憲 2.洪文良 2.林立祥

3.陳穎頻 3.張士傑 3.高竹嵐 3.曾奕翔 3.吳哲維

4.林品瑜

12:00

13:00

場地 T004 T005 T006 T001 T002

場次 V-1 V-2 V-3 V-4 V-5

Survival Analysis/

Applied Statistics
Statistical Computing

Biostatistics and

Statistical Computing

Mathematical Statistics

II
Biostatistics II

(Contributed) (Contributed) (Contributed) (Contributed) (Contributed)

13:00 主持人︰沈仲維 主持人︰蔡秒玉 主持人︰羅琪 主持人︰陳春樹 主持人︰黃逸輝

14:20 1.江村剛志 1.林家嬅 1.羅     琪 1.蔡嘉仁 1.周鑫汝

2.徐晨軒 2.謝家柔 2.陳瓊梅 2.李淑君 2.張凱富

3.李雅雯 3.陳昆賜 3.須上英 3.李嘉桓 3.黃信明

4.張思穎 4.張忠強 4.鄭鴻輝 4.王湘綺

14:20

14:40

場地 T004 T005 T006 T001 T002

場次 VI-1 VI-2 VI-3 VI-4 VI-5

Environmental

Statistics/ Industrial

Statistics

Financial Statistics I
Big Data Analysis/

Machine Learning
Financial Statistics II Biostatistics III

(Contributed) (Contributed) (Contributed) (Contributed) (Contributed)

14:40 主持人︰李信宏 主持人︰孫立憲 主持人︰張志浩 主持人︰陳麗君 主持人︰陳錦華

16:00 1.徐銘蔚 1.邱閔祺 1.林欣亭 1.李雅淳 1.李仁佑

2.李怡庭 2.陳鈺偉 2.卓駿焰 2.吳羽軒 2.林逸然

3.巫哲嘉 3.鄭博鴻 3.林雙雙 3.陳茂東 3.李紀蓮

4.翁伯睿 4.林姿蓉 4.林政彣 4.吳柏松 4.鄭芳岫

5.味詩捷

16:00

16:20

入場  (綜合中心演講廳2F)

報到暨茶會 (教學大樓)

周元燊院士講座

主題︰  Coin-Tossing in Algorithmics

主講人︰黃顯貴 博士

主持人︰周元燊 院士

茶會

賦歸(校門口椰林大道)

午餐

 

 

 



 

議程表 IV︰104 年 06 月 28 日 (星期日) 

08:30

09:10

09:10

10:10

10:10

10:40

T201 T202 T203 T204 場地

IV-6 IV-7 IV-8 IV-9 場次

Applied Statistics Time Series I Applied Probability/ Statistics Applied Statistics I

(International Session) (Contributed) (Contributed) (Contributed)

Chair：Hiroshi Yadohisa 主持人︰鄭宗琳 主持人︰蕭守仁 主持人︰李百靈 10:40

1.Shunsuke Hagihara 1.邱冠智 1.吳建華 1.黃芳誼 12:00

2.Sungho Won 2.楊宗承 2.鍾冬川 2.徐振傑

3.Jin-Ting Zhang 3.張寶珠 3.陳世傑 3.廖建嘉

4.陳非霆 4.蘇逸民

12:00

13:00

T201 T202 T203 T204 場地

V-6 V-7 V-8 V-9 場次

Methods with Missing Data Multivariate Analysis Parameter Estimation Applied Statistics II

(International Session) (Contributed) (Contributed) (Contributed)

Chair：Yi-Ting Hwang 主持人︰洪文良 主持人︰吳韋瑩 主持人︰吳建華 13:00

1.Hyonggin An 1.黃俞華 1.許雲峰 1.陳鈺翔 14:20

2.Tsung-Chi Cheng 2.鄭煜霖 2.柯秀憓 2.林呈穎

3.Qihua Wang 3.賴宛辰 3.余勇徹 3.陳世崑

4.江孟勳 4.陳愛群 4.高嘉俊

14:20

14:40

T201 T202 T203 T204 場地

VI-6 VI-7 VI-8 VI-9 場次

Statistical Modeling Time Series II
Biostatistics/ Survival

Analysis
Applied Statistics III

(International Session) (Contributed) (Contributed) (Contributed)

Chair：Hyonggin An 主持人︰張雅梅 主持人︰張玉媚 主持人︰張中 14:40

1.Guodong Li 1.曾封啟 1.賴品如 1.陳秉洋 16:00

2.Philip L.H. Yu 2.陳致安 2.林旂萱 2.蔡鈞亦

3.Fumitake Sakaori 3.陳治宗 3.林建旭 3.林志昇

4.施詠祥 4.王繪情 4.陳宇皇

5.鄭琨仁

16:00

16:20

入場  (綜合中心演講廳2F)

報到暨茶會 (教學大樓)

周元燊院士講座

主題︰  Coin-Tossing in Algorithmics

賦歸(校門口椰林大道)

主持人︰周元燊 院士
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Joint latent class analysis: the identification of the joint patterns 
of the two or more discrete latent variables 

 
Hwan Chung*, Changhyun Kim, Minjin Kim 

Korea University, Korea 
 

Abstract 
 

This paper proposes a new type of latent class analysis, a joint latent class analysis 
(JLCA), which will provide a set of principles for systematic identification of the 
subsets of joint patterns of the two or more discrete latent variables. The 
identification process of JLCA is divided into two steps. In the first step, JLCA 
identifies multiple discrete subgroups of individuals who follow similar pattern of a 
set of manifest items (i.e., latent classes). In the second step, the JLCA examines the 
joint distribution of the latent classes to identify the representative joint patterns of 
the two or more latent class variables. Applying a JLCA, we investigate the 
association of juvenile delinquent behaviors and substance use. This study is 
noteworthy, we believe, in that the identification of the joint patterns of the two 
problematic behaviors have not yet been conducted, even though the importance of 
revealing the relationship of the two behaviors is widely recognized. Thus, the aim of 
the application of the JLCA is mainly focused on the identification of the subsets of 
joint patterns of the two latent behaviors, using data from The National Longitudinal 
Study of Adolescent Health (Add Health), particularly of grade 12 students. 



Causal inference and causal networks 
 

Zhi Geng 
Peking University, China 

 
Abstract 

 
We discuss causal effect evaluation and causal network learning. First for the causal 
effect evaluation, we want to evaluate the causal effects of the cause variables on the 
effect variables. In medical studies and clinical trials, surrogates and biomarkers are 
often used to reduce costs or duration. We present the surrogate paradox, and 
propose the criteria for surrogates.  
 
Next for the causal network learning, we want to discover the relationships among 
variables from data. The first structural learning approach is the decomposition 
learning. The second one is to learn a local causal network around a given target 
variable to find and distinguish what are the causes and what are effects of the given 
target variable. 



Lasso-based imaging of ground motions in the Tokyo 
metropolitan area excited by large earthquakes 

 
Hiromichi Nagao 

The University of Tokyo, Japan 
 

Abstract 
 

We have been developing new methodology based on lasso (least absolute shrinkage 
and selection operator) for the purpose of data-driven imaging of seismic wave field 
in the Tokyo metropolitan area using seismograms obtained from MeSO-net 
(Metropolitan Seismic Observation network) that consists of 296 accelerometers. 
The Taylor’s expansion model reproduces ground motions at any points by 
estimating the coefficient matrix based on group lasso. We have applied the 
proposed method to synthetic seismograms obtained from an analytic solution of 
seismic wave field assuming that an M7 earthquake occurs in a horizontally-layered 
underground. The resulting image reproduces better than those obtained by other 
methods such as the ordinary least square, ridge regression, and lasso. We have also 
applied these methods to the actual MeSO-net data when the 2011 Earthquake off the 
Pacific coast of Tohoku occurred, and confirm that group lasso reproduces the actual 
seismic wave field better than the other methods. 
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Handwritten Malay word recognition using X-Y graphs 
transformation and MULFR model 

 
Yun Fah Chang 

Tunku Abdul Rahman University, Malaysia  
 

Abstract 
 

This paper presents a new feature extraction and classification methods for online 
handwritten Malay word recognition. Central to the proposed feature extraction 
method is the idea of capturing the geometrical and topological information from the 
trajectory of the handwritten character using the X-graph and the Y-graph. For feature 
size reduction, the Haar wavelet transformation was applied on the graphs. The 
proposed feature extraction method is invariance to different writing styles. For 
classification, the coefficient of determination from the two-dimensional 
unreplicated linear functional relationship model is proposed as a similarity measure. 
The proposed recognition system shows strong discrimination power when handling 
problems related to size, position and slant variation, stroke shape deformation, close 
resemblance of characters, and without normalization. Preliminary experimental 
results based on a database with 1645 Malay words, alphabets and numbers, yielding 
a high recognition rate even without undergoing normalization process. 
 
Keywords: Handwritten Malay words recognition, feature extraction, functional 
classifier, coefficient of determination 
 

  



Optimal classifier for multivariate rectangle-screened normal 
data classification 

 
Hyoung-Moon Kima1*, Young Joo Yoon2, Hea-Jung Kim3 

1Konkuk University, Korea 
2Daejeon University, Korea 

3Dongguk University-Seoul, Korea 
 

Abstract 
 

This paper discusses the classification procedures which make provision for the case 
where the interest of an investigator is to classify a multidimensional screened 
normal observation into one of two or more populations. A number of problems are 
thoroughly investigated in order to render the procedures optimal. These include 
multidimensional screened normal models that describe the evolutions lutions of the 
screened observations from different populations, derivation of an optimal 
classification rule and its linear approximation, and estimation of the rules via the 
expectation-maximization algorithm with a sequence of conditional maximization 
steps. The efficiency of the classification rules are examined by using simulation 
studies. Using real data of bank employee's salary from the IBM SPSS Statistics 19, 
we illustrate the empirical relevance of the screened classification. 
 
Keywords: ECM algorithm, Total Probability of misclassification, Multivariate 
Screened classification analysis, Rectangle-screened multivariate normal distribution, 
Approximate Linear classification 
 



Clustering for categorical data based on non-negative subspace 
 

Kensuke Tanioka*, Hiroshi Yadohisa 
Doshisha University, Japan 

 
Abstract 

 
Multivariate categorical data is observed in various situations, and it is important to 
assess the clustering results from the data. However, it is difficult to interpret the 
feature of clusters if multivariate categorical data includes a large number of 
variables. In such case, dimensional reduction clustering is useful to interpret the 
features of clusters. The purpose of dimensional reduction clustering is detecting 
clustering structures and low-dimensions such that the features of clusters are 
interpreted easily. Hwang et al. [Psychometrika, 71 (2006):161-171] proposed 
simultaneous analysis for multiple correspondence analysis and k-means. It is sure 
that the approach could provide the clustering result which can be interpreted easily, 
but, if the number of variables is very large, the purpose cannot be achieved. 
Therefore, in this presentation, in order to overcome the problem, we proposed new 
dimensional clustering based on non-negative subspace. Concretely, from non-
negative constraints and orthogonal constraints, the subspace becomes the perfect 
simple structure. Therefore, it becomes interpret the features of clusters, more easily. 
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Spatial event cluster detection, advantages and disadvantages 
 

Hsing-Ming Chang 
National Cheng Kung University, Taiwan 

 
Abstract 

 
Traditional spatial cluster detection methods are designed to analyze Bernoulli data 
(a case or not a case) to search for hotspots of cases. For example, one may be 
interested in finding the district or county (or a collection of districts or counties) in 
Taiwan that is the primary cluster of individuals who have Asthma. In this talk, we 
will introduce a spatial event-cluster detection method to analyze compound Poisson 
data. For example, one may be interested in finding or county (or a collection of 
districts or counties) in Taiwan that is the primary cluster of hospital emergency 
department visits related to individuals due to Asthma. We will discuss about its 
advantages and disadvantages. 
 
Keywords: spatial cluster detection, event-cluster, compound Poisson data 



The joint model for the survival data and ordinal repeated 
measure 

 
Yi-Ting Hwang1*, Chun-Chao Wang1, Chia-Hui Huang1, Yi-Kuan 

Tseng2 
1National Taipei University, Taiwan 

2National Central University, Taiwan 
 

Abstract 
 
The medical cost in an aging society will increase substantially if the elderly have 
higher incidence of chronic diseases, disability and unable to live independently. 
Healthy lifestyle not only affects elderly individuals but also influence the entire 
community. When assessing the healthy lifestyle, survival and quality of life should 
be considered simultaneously. Thus, how to simultaneously identify the association 
between the survival and long-term quality of life becomes an important issue. 
 
The two-stage model proposed by Tsiatis, DeGruttola and Wulfsohn (1995) and the 
joint model proposed by Wulfsohn and Tsiatis (1997) can be used to model a 
sequence of repeated continuous measures and survival jointly. All the preceding 
models have a sequence of continuous repeated measurements, which are modeled 
by the general linear model for longitudinal data. However, when the repeated 
measurements are discrete, the generalized linear model for longitudinal data 
should be implemented. 
 
A modified two-stage model and a modified joint model for modeling survival and 
the longitudinal ordinal repeated measures simultaneously. Besides the usual 
estimation procedure for the Cox model and generalized linear model, owing to 
some unobservable information in the model, some parameters in joint model have 
to be estimated by Monte Carlo EM algorithm and Metropolis-Hastings algorithm. 
Monte Carlo simulations are used to evaluate the performance of the proposed 
model based on the accuracy and precision of the estimates. A real data is used to 
illustrate the feasibility of the proposed model.  



Influence analysis on area under ROC curve 
 

Bo-Shiang Ke 

National Chiao Tung University, Taiwan 
 

Abstract 
 

Supervised learning is a major issue in statistical learning, especially binary 
classification problems. Enormous techniques are created to deal with them. In order 
to quantify the performances of classifiers, an objective performance criterion is 
indispensable. Area under ROC curve (AUC) is a popular performance measure due 
to its elegant interpretation; however, potential influential observations may alter its 
conclusion. To this end, we first utilize the cumulative lift chart to visualize the 
existence of the influential observation and its approximate location. Then we adopt 
the theoretical approaches such as the influence functions of Hampel (1974) and the 
local influence of Cook (1986) and Wu and Luo (1993) to distinguish influential 
observations from others. Owing to the lack of similar detectable techniques in 
binary classification assessments, these graphical and theoretical approaches will 
enhance more insights for data analysts.  
 
Keywords: AUC, influence function, local influence, cumulative lift chart 
 
This work is collaborated with Yuan-chin Ivan Chang at Institute of Statistical 
Science, Academia Sinica. 
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Performance of Bayesian inference with integrated nested 
Laplace approximation in generalized linear mixed effect 

models 
 

Shunsuke Hagihara1*, Wataru Sakamoto2 
1Ono Pharmaceutical Co., Ltd., Japan 

2Okayama University, Japan 
 

Abstract 
 

Generalized linear mixed models (GLMMs) are widely applied to non-normal 
repeated measurement data and longitudinal data. The likelihood-based inference on 
the parameters of GLMMs requires to compute the marginal likelihood, which 
involves high-dimensional integration. The penalized quasi-likelihood (PQL) is a 
popular method of approximation. However, in the case that random effects are 
heteroscedastic, parameter estimation by PQL is known to be biased.  
 
The Markov Chain Monte Carlo (MCMC) method is popular in Bayesian approaches. 
It conducts sampling from posterior distribution accurately, but it consumes much 
time to compute. Rue and Martino (2009) proposed the integrated nested Laplace 
approximation (INLA), which can compute posterior distribution almost as accurate 
as MCMC and has computational advantage over MCMC. Although the performance 
of INLA has already been compared with MCMC, it has not been well evaluated in 
comparison with other methods such as PQL. 
 
We evaluated the performance of INLA by using simulation in more detail. We 
compared INLA with three methods of parameter estimation; PQL, the Laplace 
approximation, and MCMC. As a result, mean squared error (MSE) of the variance 
parameters estimated by INLA was smaller than that estimated by PQL. The MSEs 
of the parameter of fixed effects and the variance parameter of random effects 
estimated by INLA were almost as equal as that of MCMC, and the approximate 
posterior distribution computed by INLA was almost as accurate as that by MCMC. 
Moreover, both the MSE and the bias of the parameters by INLA were smaller than 
that of Laplace approximation, especially when the number of subjects and the 
number of repeated measurements were small. Overall, the performance of INLA by 
using simulation was better than any other methods.  



   

   

FARVAT: a FAmily-based Rare Variant Association Test 
 

Sungkyoung Choi, Sungho Won* 
Seoul National University, Korea 

 
Abstract 

 
Motivation: Individuals in each family are genetically more homogeneous than with 
unrelated individuals, and family-based designs are often recommended for the 
analysis of rare variants. However, despite the importance of family-based samples 
analysis, few statistical methods for rare variant association analysis are available. 
 
Results: In this report, we propose a FAmily-based Rare Variant Association Test 
(FARVAT). FARVAT is based on the quasi-likelihood of whole families, and is 
statistically and computationally efficient for the extended families. FARVAT 
assumed that families were ascertained with the disease status of family members, 
and incorporation of the estimated genetic relationship matrix to the proposed 
method provided robustness under the presence of the population substructure. 
Depending on the choice of working matrix, our method could be a burden test or a 
variance component test, and could be extended to the SKAT-O-type statistic. 
FARVAT was implemented in C++, and application of the proposed method to 
schizophrenia data and simulated data for GAW17 illustrated its practical importance. 
 



   

   

An L2-norm based test for two-sample high-dimensional 
problems 

 
Jin-Ting Zhang 

National University of Singapore, Singapore 
 

Abstract 
 

High dimensional data such as DNA microarray data are collected frequently in 
many modern scientific fields. The number of dimension is often much larger than 
the sample size so that the classical multivariate inferences such as the well-known 
Hotelling T-square test are no longer well-defined. Some alternatives have been 
recently proposed in the literature. Under some complicated conditions, the 
associated test statistics are showed to be asymptotically normal. However, the 
required conditions are often unrealistic and difficult to check. To overcome these 
difficulties, in this talk, we consider an L2-norm based test for a two-sample high-
dimensional testing problem. We show that under some mild conditions, the 
proposed test statistic has a distribution of a X2-type mixture whose distribution can 
be well approximated by the well-known Welch-Satterthwaite Chi-square 
approximation. Simulation studies and real data applications are used to illustrate the 
methodologies and compare the proposed test with some existing tests for two-
sample high-dimensional testing problems. 
 
Keywords: Behrens-Fisher problem, X2-approximation, X2-type mixtures, L2-norm 
based test, two-sample tests for high-dimensional data 
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Comparison of imputation methods for missing data with 
outliers 

 
Hyonggin An1*, Heera Noh2, Heejung Ji1 

1Korea University, Korea 
2Dream CIS, Korea 

 
Abstract 

 
When the missing exists in data with outliers, if the outliers are removed or ignored 
and then the missing values are imputed and an analysis conducted, then it leads to 
bias and power reduction. This problem is greater in cases where the values in which 
the outliers exist with the actuality is not in error. Therefore, it is important to 
consider imputation methods that show the distribution of missing data and that 
analyze the analysis considering or including the outliers. Two popular imputation 
methods, regression imputation and nearest neighbor hot deck imputation for missing 
data are compared when data have missing values with outliers. An imputation 
method that ignores outliers in missing data causes serious bias. Generally, the 
nearest neighbor hot deck imputation method reduces the bias and mean square error 
in simulation study. Generally speaking, it would be advised to use the nearest 
neighbor hot deck imputation method rather than use a regression imputation method 
for the missing values with outliers. 



   

   

Agreement analysis in the presence of missing values 
 

Tsung-Chi Cheng 
National Chengchi University, Taiwan 

 
Abstract 

 
Measurement problems have been one of the main important issues to the 
advancement of social science research. One manifestation of this problem is the 
measurement imprecision resulting when continuous concepts are measured on 
scales containing relatively few categories. Several statistical methods have been 
developed to evaluate reliability between repeated assessments of continuous and 
categorical data. On the other hand, data are often collected in which some 
observations are incomplete. In this paper, we present rating-invariant methods to 
evaluate the agreement analysis between ordinal-ordinal and ordinal-continuous data 
with missing values. A simulation study examines the proposed procedure and two 
data sets illustrate the results. 



   

   

An extended single index model with missing response at 
random 

 
Qihua Wang1,3*, Tao Zhang2, Wolfgang Karl Härdle4,5 

1Shenzhen University, China 
2Chinese Academy of Sciences, China 

3Guangxi University of Science and Technology, China 
4Singapore Management University, Singapore 

5Humboldt-Universität zu Berlin, Germany 
 

Abstract 
 

An extended single-index model is considered when responses are missing at random. 
A three-step estimation procedure is developed to define an estimator for the single 
index parameter vector by a joint estimating equation. The proposed estimator is 
shown to be asymptotically normal. An iterative scheme for computing this estimator 
is proposed. This algorithm only involves one-dimensional nonparametric smoothers, 
thereby avoiding the data sparsity problem caused by high model dimensionality. 
Some simulation study is conducted to investigate the finite sample performances of 
the proposed estimators.  
 
Keywords: Missing data, Estimating equations, Single-index models, Asymptotic 
normality 
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Lack-of-fit tests for quantile regression models 
 

Xingdong Feng1, Guodong Li2* 
1Shanghai University of Finance & Economics, China 

2The University of Hong Kong, Hong Kong, China 
 

Abstract 
 

This paper novelly transforms lack-of-fit tests for parametric quantile regression 
models into checking the equality of two conditional distributions of covariates. We 
then can borrow these successful test statistics from the rich literature of two-sample 
problems, and this gives us much exibility in constructing a reliable test according 
our experiences on covariates. As an illustration, two two-sample test statistics are 
considered, and it will lead to He and Zhu's (2003) test when a Cramér-von Mises 
test statistic is employed. The second one is a practical two-sample test statistic 
especially for multivariate distributions, and the resulting test is still applicable in 
real applications when the number of covariates is moderate or even large. Its 
usefulness is demonstrated by simulation experiments and a real example. 



   

   

Rank aggregation using distance-based models 
 

Philip L.H. Yu 
The University of Hong Kong, Hong Kong, China 

 
Abstract 

 
The problem of rank aggregation is to determine an aggregated ranking based on a 
set of rankings of a number of objects given by a sample of judges. Typical examples 
include meta-searching, gene ranking, ranking in sports and competitions. In this talk, 
we will propose new distance-based models for rank aggregation. Problem of 
handling a large number of objects will be discussed. Efficient estimation method of 
the proposed model will be introduced. Finally, we will consider several applications. 
This is a joint work with Hang Xu and Zhaozhi Qian. 



   

   

Selecting the number of states in Hidden Markov models 
 

Fumitake Sakaori*, Hibiki Hatakeyama 
Chuo University, Japan 

 
Abstract 

 
Hidden Markov Models, considered as finite mixture models with Markov regime, 
have been widely used for time series data in various applications, e.g., speech 
recognition, genomics, and morphological analysis. In these models, one of the most 
important and difficult problems is to select a relevant number of mixture 
components or a number of states. Recently, many procedures and criteria have been 
proposed used, e.g., AIC, BIC, and CV. However, most of the information criteria are 
not appropriate theoretically since the regular conditions in deriving these criteria are 
not satisfied for these singular models. In this study, we consider using the widely 
applicable information criterion or Watanabe-Akaike information criterion WAIC 
and widely applicable Bayes information criterion WBIC, and examine some 
comparisons of some other criteria. 
 
Keywords: HMM, WAIC, WBIC 
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