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LIMOS - LightGBM Interval Merton’s

One-period-portfolio Selection

Liang-Ching Lin,*' Hao-Chien Huang' and Sz-Wei Charng!
"Department of Statistics and Institute of Data Science, National Cheng Kung

University, Tainan, Taiwan.

Abstract

The modern portfolio theory can assist us in allocating wealth to risky and risk-free
assets reasonably well by using some statistical methods. In this study, we will focus
on evolving Merton’s portfolio problem. Instead of the conventional parameter
estimations based on only the closing prices, we include the opening, high, low, and
closing prices to enlarge the database as much as possible to make the parameter
estimations much more accurate. Furthermore, the covariances are estimated using
the bivariate symbolic interval-valued variables under a copula function. In addition,
we use LightGBM to predict the transaction directions in which the prices and many
statistics are included in the features. In real data analysis, we demonstrate the
usefulness of combining the aforementioned methods by showing the portfolio
profits of selecting 10 stocks in 2018 and 2019. The results particularly show the
superiority of the proposed strategy over the conventional method: the profits can be
transformed from negative profit to positive profit and have around 60% to 95%

annually.

Keywords: LightGBM; Merton’s portfolio problem; Symbolic interval-valued
estimation.
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High-impact variable selection for clustering in multinomial

logistic regression

Hai-Tang Chiou®, Chun-Wei Dong?, Chun-Ying Lin?, and Shih-Feng Huang?

! Department of Mathematics, National Chung Cheng University
2 Graduate Institute of Statistics, National Central University

Abstract

This study investigates high-impact variable selection for identifying clusters in
high-dimensional multinomial logistic regression. For datasets with known class
labels, variables are initially selected using an aggressive variant of the Chebyshev
greedy algorithm, and then refined through a high-dimensional information criterion.
For unlabeled data, pseudo-labels are generated via clustering, and the variable
selection is applied iteratively, updating both labels and selected variables at each
step. Simulation studies demonstrate that the proposed methods effectively identify
variables relevant for distinguishing underlying classes.

Keyword: Chebyshev greedy algorithm, High-dimensional information criterion,
High-dimensional variable selection
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Order Placement Strategy Based on Trend

Forecast of Bulk Shipping Hire Rate Methods

Cheng-Han Chua ' and Meihui Guo?

! Department of Statistics, Tunghai University
2 Department of Applied Mathematics, National Sun Yat-sen University

Abstract

In this talk, we introduce a data-driven methodology to optimize chartering strategy
within the steel industry, with a specific focus on Taiwan's bulk carrier imports from
Australia. A high charter rate means the steel industry needs to incur higher costs to rent
the bulk carrier. To reduce these costs, we propose a strategy that aims to place orders
when the charter rate is relatively low, and consists of two steps: (1) predicting the trend
of charter rates for the upcoming month using an ARX model, and (2) determining the
optimal time to charter a vessel based on the predicted trend from step (1). Through our
research, we identify several key factors that influence charter rates, including fuel
prices, demand fluctuations, and geopolitical events. Our findings demonstrate a
substantial cost reduction ratio (CRR) of 0.10, representing a 10% cost reduction,
leading to significant savings compared to alternative strategies. This study provides
valuable insights to enhance supply chain management and improve the efficiency of

raw material imports in the steel industry.

Keywords: Maritime Transport, Bulker Charter Rate, Forecasting, Order Placement,
Strategy Design.
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Optimal designs for gamma degradation tests

Hung-Ping Tung?, Yu-Wen Chen'

Department of Industrial Engineering and Management, National Yang Ming Chiao Tung University
ABSTRACT

This study analytically investigates the optimal design of gamma degradation tests, including the
number of test units, the number of inspections, and inspection times. We first derive optimal designs
with periodic inspection times under various scenarios. Unlike previous studies that typically rely on
numerical methods or fix certain design parameters, our approach provides an analytical framework to
determine optimal designs. In addition, the results are directly applicable to destructive degradation
tests when number of inspection is one. The investigation is then extended to designs with aperiodic
inspection times, a topic that has not been thoroughly explored in the existing literature. Interestingly,
we show that designs with periodic inspection times are the least efficient. We then derive the optimal
aperiodic inspection times and the corresponding optimal designs under two cost constraints.

Keywords: Reliability; Degradation tests; Gamma process; Inspection time; Optimal design.
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Optimal Test Planning for Heterogeneous

Wiener Processes

Ya-Shan Cheng', Chien-Yu Peng?

! Graduate Institute of Statistics, National Central University

2 Institute of Statistical Science, Academia Sinica

Abstract

Degradation models based on heterogeneous Wiener processes are commonly used to
assess information on the lifetime of highly reliable products. An optimal test plan
given limited resources is generally obtained using numerical methods for
heterogeneous Wiener processes. However, numerical searches for optimal test plans
have the disadvantage of being time-consuming and may provide unclear explanations
for the findings. To overcome these difficulties, we derive an explicit expression for
decision variables (such as the termination time, number of measurements, and sample
size) of D- and V-optimal test plans with cost constraints. The theoretical results not
only ensure that the optimal test plan is found, but also provide clear insights into the
decision variables affected by model parameters and experimental costs. Some
numerical examples are presented to support the efficiency and applicability of the

optimal test plans.

Keyword: First passage time, Intraclass correlation coefficient, Invariance, Mean-
time-to-failure, Random coefficients
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Statistical Inference for the Kumaraswamy Parameters Using

Progressively Censored Data

Yao-Ting Tseng

Department of Statistics and Data Science, Tamkang University, Tamsui 251301, Taiwan

Abstract

In this paper, we delve into the process of making inferences about the parameters of the
Kumaraswamy distribution using progressively type-II censored data. Our approach
involves employing the method of maximum likelihood to derive point estimates for the
model parameters. We establish the existence and uniqueness of these maximum likelihood
estimators. Additionally, we present pivotal quantities that enable the construction of exact
confidence intervals and joint confidence regions for the model parameters. To assess the
performances of our proposed estimation techniques, we conduct comprehensive simulation
studies. In conclusion, we apply the introduced estimation methods to analyze and discuss

the results obtained from a real dataset, providing practical insights into their performance.
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This study introduces a modified spatial hurdle integer-valued generalized
autoregressive conditional heteroscedasticity (INGARCH ) model that enhances
prediction for spatiotemporal count data, particularly under over-dispersion and zero
inflation. To ensure parsimony, the model builds on existing spatial hurdle INGARCH
frameworks and incorporates an empirical Bayes approach to estimate the probability
of positive counts, offering greater flexibility in modeling zero values. We apply
Bayesian inference with an adaptive Markov Chain Monte Carlo (MCMC ) algorithm
to efficiently estimate the model parameters. We assess model performance using the
Deviance Information Criterion (DIC) and predictive accuracy metrics, including
mean squared error ( MSE ) , mean absolute error ( MAE ) , and mean absolute scaled
error  ( MASE ) . Simulation studies and real applications to weekly dengue fever case
data from four provinces in Thailand and four cantons in Costa Rica demonstrate the
model’s effectiveness. Seasonal patterns are incorporated using either climate
covariates or Fourier terms to better capture in-sample dynamics. The improved model
captures spatiotemporal dependencies more accurately and handles excess zeros more
robustly than traditional spatial hurdle and zero-inflated INGARCH models. These
results underscore the model’s utility in advancing the analysis of spatiotemporal

disease patterns.

B 425 @ Spatial INGARCH model, Hurdle model, Markov chain Monte Carlo method,

Count time series, Generalized Poisson distribution, Dengue fever
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Detecting Social Desirability Bias in Online Surveys: Experimental
Evidence from the Cheating Detection Triangular Model

Shu-Hui Hsieh

Research Center for Humanities and Social Sciences, Academia Sinica

Abstract

This study examines the effectiveness of the Cheating Detection Triangular
Randomized Response Model (CDTRM) in reducing social desirability bias in online
surveys on sensitive topics. Using a between-subjects experimental design, participants
were randomly assigned to either a CDTRM group or a direct questioning (DQ) group,
in which respondents were instructed to answer directly. DQ often leads to misreporting
or nonresponse when addressing sensitive issues are involved. Drawing on data from
over 5,000 respondents in a national Taiwanese web panel, the study compares
estimated cheating rates and sensitive trait prevalence across conditions. The results
demonstrate CDTRM’s ability to detect impression management behaviors and

produce more accurate prevalence estimates.

Keywords: Cheating Detection, Social Desirability Bias, Indirect Questioning,

Sensitive Behavior Prevalence, Online Survey Methods
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Adjusting Self-Protective and Non-Response Behaviours in Sensitive
Prevalence Estimation by a Two-Stage Multilevel Randomised
Response Technique

Martin T. Lukusa', Pier Francesco Perri* , Shu-Hui Hsieh®

' Department of Statistics, Feng Chia University, Taichung, Taiwan
* Department of Economics, Statistics and Finance ‘Giovanni Anania’, University of
Calabria, Arcavacata di Rende, Italy
® Research Center for Humanities and Social Sciences, Academia Sinica, Taipei,
Taiwan
Corresponding to: Research Center for Humanities and Social Sciences, Academia

Sinica, Taipei, Taiwan
Abstract

When using the customary direct questioning approach to collect sensitive information
in a survey, some respondents may have no problem disclosing their true status or
opinion, while others may be reluctant to reveal them. The problem of response bias
is likely to arise as some responses tend to be more socially desirable than truthful.
Hence, the indirect questioning approach can be used to guarantee privacy protection
and reduce the influence of social desirability bias. This paper introduces a new
technique which com-bines, both the direct and indirect questioning approaches and
allows Bayesian estimates of the prevalence of multisensitive attributes to be obtained
by taking into account the estimated proportion of honest respondents under direct
questioning. Our proposal stems from a real survey in Taiwan and is illustrated with
two motivating examples concerning voting behaviours and sexual identity. The
empirical analysis reinforces that the proposed two-stage multilevel method is
satisfactory in mitigating the effects of respondents’ self-protective behaviour, and
produces results that are more reliable than those based on the traditional direct
questioning approach and better than a previous version of the multi-level randomised
response method that ignores the presence of cheating behaviours in the direct

questioning stage.

Keyword: Bayesian estimation; cheating behaviours; honest responses; indirect

questioning techniques; sexual identity; social desirability bias; voting behaviour.
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Statistical framework for analyzing heterogeneous response

patterns within microbial treatments for agriculture

Szu-Ting Tan', Wen-Po Chuang!, Steven Hung-Hsi Wu!
'Department of Agronomy, National Taiwan University, Taiwan
Abstract

Agricultural biologicals are microbial products that can increase crop yield and reduce
chemical usage, offering sustainable solutions to food security. However, discovering
biological products has several unique challenges. Unlike chemical products,
microorganisms form complex three-way interactions with plants and environments.
This often results in heterogeneous responses, due to some microbes are inactive or
only partially active. Basic statistical methods might not be able to identify promising
candidates with heterogeneous responses. A mixture model framework was developed
to address heterogeneous treatment response and model it as two components: active
and inactive microbes. The model estimates the proportion of active microorganisms
and the effect size of microorganisms. Simulation studies demonstrated that the model
can identify treatments with only a moderate proportion of active microbes, where
these treatments are often missed by basic statistical approaches. Experimental
validation using tomato experiments confirmed the robustness and accuracy of this
model. This model provides a more efficient screening approach for potential
biological products compared to conventional methods. By accounting for
heterogeneous biological behaviours and responses, it accelerates the discovery of

effective products for sustainable agriculture.

Keyword: Agricultural biologicals, microbial product, heterogeneous responses,

mixture model, simulation results.
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Estimating cohort-based life expectancy using the age-
period-cohort model: Application to all-cause mortality in

Taiwan

Vg 1 e 2y 2
BaEp, pRLX

R B A R S i

Abstract

The cohort-based life expectancy is intuitive for application and interpretation but it
is difficult to be observed. The age-cohort model was used to estimate the cohort-
based life expectancy but the methodology is concerned. We aimed to provide a
better estimation of cohort-based life expectancy by using the age-period-cohort
model, complete life table and single-year age/period aggregated data to improve the
limitations of the previous study. The population-level data of all-cause mortality in
Taiwan was used for demonstration and application. This study found the similar
results of the age, period and cohort effects between men and women in Taiwan; a J-
shaped curve of age effect, a weak period effect, and an overall declining cohort
effect. For cohort-based life expectancy, the obvious sex difference and similar
temporal change were found; the cohort-based life expectancy for both genders are
increased from 1891 to 2022 birth year, and the cohort-based life expectancy in
women are all higher than those in men. The cohort-based life expectancy in 2022
being lower than the previous 13 years (between 2009 and 2021) for men and the

previous 10 years (between 2012 and 2021) for women. We used the all-cause
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mortality data in Taiwan for evaluating the population health from the different
perspective of cohort-based life expectancy. This study also found the influence of
COVID-19 outbreak on cohort-based life expectancy which implied that such

pandemic had diminished the population health including the youngest generation.

Keyword: Life expectancy; mortality; complete life table; age-period-cohort

analysis
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Bioimage Classification in Sport-Cognition Applications

Yan-Bin Chen (f# 7 )
Master Program in Statistics, National Taiwan University

Abstract

Bioimage classification provides valuable insights into the connection between sport
and cognition. This study explores methods for analyzing sport-related bioimages,
such as EEG signals, to identify cognitive states linked to athletic activity. Using
statistical techniques and deep learning models, we extract features that distinguish
levels of attention and motor coordination. Results indicate that combining advanced
machine learning with tailored preprocessing improves classification accuracy across
tasks. These findings suggest that bioimage classification can support personalized
training, enhance cognitive performance, and deepen understanding of the interaction

between athletic activity and cognitive processes.

Keyword: bioimage, machine learning
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Threshold Boundary Logistic Regression for Binary Data

Chih-Hao Chang?, Shih-Feng Huang?
! National Chengchi University ?National Central University
Abstract

This talk introduces Threshold Boundary Logistic Regression (TBLR) for binary
outcomes, which links covariates to both the logistic component and a linear or
nonlinear threshold that partitions the feature space for distinct logistic models. We
develop an iterative two-stage sample-splitting estimator that recasts the non-
differentiable likelihood into an optimization: threshold parameters are obtained by
minimizing a weighted classification loss, while logistic parameters are updated by
likelihood maximization. Under suitable conditions, we establish consistency, oracle-
optimal convergence rates, and asymptotic normality. Computation uses both Mixed-
Integer Programming (MIP) and Weighted SVM (WSVM) as solvers: for linear
boundaries we warm-start MIP with a WSVM solution—improving estimation at extra
runtime—whereas nonlinear boundaries are solved by WSVM only. Simulations and
real-data analyses illustrate finite-sample behavior and feasibility in nonlinear regimes.
We further outline an extension to count responses—Threshold Boundary Poisson
Regression (TBPR)—adapting the two-stage scheme to the Poisson likelihood and log
link, and we will present preliminary empirical analyses that demonstrate applicability

and the modeling workflow for count data.

Keyword: Maximum likelihood (ML), mixed integer programming (MIP), two-stage

sample-splitting, weighted support vector machine (WSVM).
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A GEE-Based Hurdle Framework for Zero-Modified
Spatiotemporal Count Data with Environmental

Applications

Yang, Hong-Ding
Department of Applied Mathematics, National Chiayi University

Abstract

We propose a generalized estimating equation (GEE) framework for analyzing zero-
modified spatiotemporal count data, where excessive or reduced zeros coexist with
correlation across space and time. A hurdle model allows us to separately model the
probability of zeros and the mean of positive counts, capturing flexible covariate
effects. In the estimation procedure, we update the working correlation matrix via a
semiparametric approach and employ a block jackknife for reliable variance estimation.
Simulation studies demonstrate that the proposed approach provides accurate slope
estimation and satisfactory coverage rate of interval estimation under both zero-
inflated and zero-deflated scenarios. We further illustrate the method using extreme
rainfall data from Northern Taiwan, where temperature and precipitation are shown to
significantly influence the occurrence of extremely heavy rain. This combined
methodological and applied contribution points out the practical value of GEE-based
inference in complex environmental settings. (This is a joint work with Dr. Shen,
Chung-Wei and Dr. Chen, Chun-Shu.)

Keyword: hurdle model; spatiotemporal correlation; generalized estimating

equations; block jackknife; environmental application
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DeepKriging on the Sphere: Basis Adaptation
for Spherical Data

Hao-Yun Huang

Department of Applied Mathematics, National Dong Hwa University

Abstract

In this talk, we present a spherical extension of the DeepKriging framework designed for large-scale
spatial prediction on global domains. Many existing deep spatial models rely on Euclidean distances,
which can distort spatial relationships when applied to spherical data such as global climate or
remote sensing measurements. In contrast, classical geostatistical approaches that correctly handle
spherical geometry are often computationally infeasible for modern large datasets. To address
these challenges, we develop a spherical multi-resolution DeepKriging model that integrates thin-
plate spline basis functions defined directly on the sphere with a neural network architecture. The
proposed approach captures both large-scale smooth variation and fine-scale spatial detail while
maintaining geometric consistency on S?. We further incorporate Huber’s loss into the training
procedure to improve robustness against outliers. Simulation studies and real-world applications
to global sea surface temperature and precipitation data demonstrate that the proposed framework
achieves accurate, stable, and scalable prediction, offering a flexible and robust tool for modeling

complex spatial processes on the sphere.

Keywords: DeepKriging, kriging, multi-resolution spline basis functions, thin-plate spline

functions on the sphere, non-Gaussian spatial process
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Matrix Visualization of Categorical Big Data

B

B
e

/)Q/—T—j'\’a’f% oi’ﬁ ‘H';H’

Abstract

HFER BAMARYARBFRERETZRE MG ERE RIGHE v o iF
B H BTG oM T RN E B M E;ﬁi?% B SEeFARAY - £E
% BHRRASH T BRARARIF R TR E Mo (EDARH EEEAE - A
MEFEENA S TATEERHM \#ﬁéﬁmni%'—% PAREAEHLE - H
Bkt ey \#)TEH‘E HEF BV X o £ £8AE B #5#(Symbolic Data Analysis,
SDA) Gy %% N » FA 54 RE % 18 A (Categorical Modal Multi-Valued type) & 4% & 4
B EZE ’KH DHTRART ARG c AN B Ry B RS R - 27
EE AR AMAME S AL ZBMAEH - A A SDA &7 5 BATHHF

AR ERERA G AHBEHNE € B ETRELY =18 £ FH5h
AT B AR L B AR B ()3 B Ao B A B B M 6 3t B AE S IR ¢ (2)
ABFRA R ERRFTRINEREN - Q) EAMBERERHOMRF TAHKXEZR
B E 2 B e E - R HEA E & 48 B B (GAP)& & SR B 47 R i
TR GILFBEE A -  BBFBEHNEEEHNBMRABEELER ZHMEH
SRR R EABKIE POy M AERE  BEA BRI K EH—EEHA K
AEILEAE BB 693 EDA TR : cBigGAP - § & LRI E 2 T4 69 M4
EERFE B A ZREAAM R

Keyword: Symbolic data analysis, Modal multi-valued data, Matrix visualization,

Generalized association plots, Categorical big data, Dimension reduction
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Symbolic Interval-Valued Regression Model

Liang-Ching Lin

Department of Statistics and Institute of Data Science, National Cheng Kung University, Tainan, Taiwan

Abstract

From micro data to macro data, symbolic data analysis can provide statistical infer-
ences in the macro data while preserving as much information as possible from the micro
data. In this study, we focus on the symbolic interval-valued regression model. The mi-
crodata are reorganized into intervals by using the largest and smallest order statistics.
Then, we develop innovative symbolic interval-valued regression models to construct the
relationship between two or more intervals. By defining the negative sign to the intervals,
we can always keep the natural order that the higher value of the dependent variable
will be larger than the lower value of the dependent variable, even when the parameters
are negative. Firstly, we develop the simple linear symbolic interval-valued regression
model and derive the corresponding maximum likelihood estimators (MLEs). In addi-
tion, the Fisher information matrix of the MLEs is shown, and the asymptotic normality
is given. Next, we extend the aforementioned model to a multiple linear symbolic interval-
valued regression model, and the corresponding maximum likelihood estimators are also
provided. Monte Carlo simulations and real data analysis confirm the validity of the

proposed method.

Keywords: asynchronous observations, order statistics, regression, symbolic data analysis.
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Sliced Inverse Interval Estimation for Sufficient Dimension

Reduction: a Symbolic Data Analysis Approach

L 4P
B pup s Bt &
Abstract

Sufficient Dimension Reduction (SDR) has become a central topic in statistics and
machine learning, providing powerful tools for reducing the dimensionality of
covariates in a nonparametric manner. This paper proposes a novel SDR method,
Sliced Inverse Interval Estimation (SIIE), which draws inspiration from Symbolic
Data Analysis (SDA) to improve the estimation of Effective Dimension Reduction
(EDR) directions. Existing SDR approaches based on inverse conditional moments
typically rely on single summary statistics, such as the mean, median, $k$th moment,
variance, mean difference, or quantiles, thus neglecting much of the structural
information contained within slices of the data. To address this limitation, SIE
introduces a new kernel matrix for central subspace estimation that incorporates
interval information, yielding a richer representation of slice structures. We establish
two theorems: under mild conditions, the directions estimated from inverse intervals
span the EDR subspace, and the central subspace estimator is root-$n$ consistent. The
effectiveness of SIIE is demonstrated through simulation studies and real data analyses,
where it is compared with existing inverse conditional moments—based SDR methods.
The results show that SIIE, through its novel use of inverse interval estimation, more
effectively captures the conditional distributional features of the response given high-
dimensional covariates, thereby advancing both the theory and application of SDR. -

Keyword: Central subspace; Dimension reduction; Interval-valued data; Sliced

inverse regression; Symbolic data analysis
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Adaptive Forward-Backward Splitting for Multi-Layer
Convolutional Dictionary Learning

Guan-Ju Peng

Institute of Data Science and Information Computing,

National Chung Hsing University

Abstract

Multi-layer convolutional sparse coding (ML-CSC) is a powerful technique for
obtaining parsimonious representations of signals in machine learning applications.
However, achieving maximum parsimony without sacrificing data fidelity requires
learning a dictionary from data, resulting in the non-convex non-smooth optimization
problem of multi-layer convolutional dictionary learning (ML-CDL). Existing ML-CDL
solvers derived from traditional dictionary learning employ the convex ¢1 function
as the sparsity-inducing function to promote convergence; nevertheless, analyzing
the convergence of candidate alternate optimization schemes is still challenging. In
this paper, we reformulate the ML-CDL problem by replacing the convolution with
the Hadamard product to reduce computational complexity and, to achieve this
without destroying the consistency between the variables in the time and frequency
domains, additional constraints are introduced to the reformulated problem. We also
modify a forward-backward splitting algorithm to solve the reformulated ML-CDL
problem using simultaneous coefficients and dictionary elements updates across all
layers. In contrast, these variables are updated alternately in the previous
approaches. The proposed algorithm includes a parameter adaptation scheme to
improve optimization performance and ensure convergence. In numerical
simulations, the proposed method outperforms existing methods by achieving
convergence in fewer iterations and generating a smaller final functional value. The
high quality of recovered images demonstrates the applicability of multi-layer sparse

representation to image reconstruction.

Keyword: multi-layer convolutional sparse representation, dictionary learning,
forward-backward splitting
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Deep Learning for Paired Chest X-Ray Image Analysis:

Classification and Generation

i\:)’—g!—ﬁg—‘ 1) ;Eg ,‘%’;—"’il
1@.‘1?%}39 2 i & §}i€—'—§£ﬁ;z #it
Abstract

Longitudinal analysis of chest X-ray (CXR) images is crucial for monitoring disease
progression and treatment response, but manual comparison of these images is
challenging. Deep learning offers promising avenues for automating this process. This
thesis investigates the application of deep learning to paired CXR images on two tasks:
(1) multi-class classification of treatment responses and (2) predictive generation of
post-treatment images. For classification, we proposed a Siamese network with a novel
correlation-based feature fusion module. For predictive generation, a conditional
generative adversarial network (cGAN) based on the Pix2PixHD framework was
implemented. Experimental results showed that the Siamese network effectively
categorized treatment outcomes and the cGAN model can produce anatomically
coherent outputs.

Keyword: Chest X-rays, Deep learning, Longitudinal analysis, Siamese network,
Conditional generative adversarial networks

48



An Unsupervised Adaptive Approach for Causal
Inference in Competing Risks Data Using Separable
Effects

B!, mER?, and RHE!
ERASEIZR
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Abstract

This study investigates causal effects when the primary time-to-event outcome is unob-
served due to truncation caused by competing risks, wherein a competing event precludes
its observation. Employing the separable effects framework, we disentangle the direct
effect of exposure on the primary outcome from the indirect effect mediated through
the competing event. Our goal is to develop a robust, unsupervised method that ac-
commodates such data structures while retaining flexibility and estimation efficiency,
thereby addressing biases due to dependent censoring. We propose a method based on
the generalized transformation model, which adapts to a wide range of data distributions
without requiring excessive parameterization. This unsupervised approach incorporates
confounders as covariates for proper adjustment and is computationally efficient, making
it suitable for moderate sample sizes. We theoretically establish that the proposed esti-
mator is asymptotically consistent and weakly converges to a Gaussian process, thereby
ensuring valid statistical inference. Simulation studies demonstrate that the proposed
method outperforms existing nonparametric approaches by mitigating model misspeci-
fication, even when the true model lies outside the transformation class. Moreover, it
efficiently adjusts for confounding without incurring heavy computational costs. Finally,
we apply the method to assess the causal effect of hepatitis B virus (HBV) infection on
the incidence of liver cancer as the first primary cancer, accounting for competing risks
using data from the REVEAL study. The results suggest that HBV infection directly

increases the incidence of liver cancer.

Keywords: Causal inference, Separable effect, Competing risks

49



Swarm-Based Search Procedure for Finding Optimal

Multi-Stage Designs for Phase Il Clinical Trials

Ping-Yang Chen

Department of Statistics, National Taipei University
Abstract

Multi-stage Phase II clinical trials offer advantages over single-stage designs by
enabling interim analyses that can accurately inform early termination of the trial if
there is evidence that the treatment is likely to be ineffective or effective. However,
identifying optimal designs for multi-stage trials poses considerable computational
challenges. In addition to having to optimize many integer-valued variables, there are
multiple constraints, including order constraints. Traditional exhaustive search
methods lack scalability and quickly become computationally infeasible when the
number of stages is three or more. To overcome this challenge, we utilize a spherical
coordinate system and reformulate the design problem as a continuous optimization
task. The new formulation enables us to efficiently use Particle Swarm Optimization
(PSO) to extend Simon's celebrated two-stage Phase II designs to three or more stages.
Specifically, we show that our proposed search procedure not only reproduces the two-
stage designs and certain three-stage designs found in the literature but also able to
achieve the results more efficiently than traditional exhaustive search methods. We
provide R codes for reproducing the optimal designs in this paper, which can be easily

customized to generate tailor-made optimal designs for specific user needs.

Keyword: Adaptive Design, Maximum Sample Size, Minimax Design, Nature-

Inspired Metaheuristics, Particle Swarm Optimization
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Biomarkers and Disease Progression in Precision Medicine:

Causal Insights from a Large-Scale Taiwanese Cohort

Ai-Ru Hsieh'
' Department of Statistics, National Taipei University, New Taipei City, 237, Taiwan

Abstract

Mendelian Randomization (MR) is widely applied to strengthen causal inference.
However, standard two-sample MR may be biased by correlated exposures, temporal
variation, and pleiotropy. Extensions such as multivariable MR (MVMR) and time-
varying MR (TVMR) address these challenges. We evaluated their methodological
performance and clinical relevance by investigating the causal role of glycated
hemoglobin (HbAlc) in microvascular complications. Using data from the Taiwan
Biobank, we used HbA1c as the exposure, while microvascular biomarkers were the
outcomes. Causal estimates were compared across two-sample MR, MVMR, and
TVMR. This study demonstrates that advanced MR frameworks can jointly address
methodological biases and generate clinically meaningful insights. Our findings
provide evidence that long-term glycemic exposure contributes causally to
microvascular outcomes. Moreover, we also point to the need for integrating

methodological advances with clinical application.

Keyword: Mendelian Randomization; Taiwan Biobank; HbAlc

51



Statistical Inference for Seamless Phase II/III Clinical

Trials

Ken-Ning Hsu'
! PharmaEssentia Corp.

Abstract

Seamless phase II/III trials have been advocated following the US Food and Drug
Administration’s Critical Path Initiative lunched in 2004. Statistical methods have
been proposed to address the treatment selection (phase II portion) and final test (phase
III portion) issues. We compare two popular methods of Shun et al. (2008) and Friede
et al. (2011) in terms of the familywise error rate and power as a function of interim
analysis information time and the correlation between the short-term surrogate
endpoint, on which the treatment selection is based, and the long-term primary

endpoint, on which the final test is focused.

Keyword: Familywise error rate, exact distribution, treatment selection, combination

of p-values, select the winner design
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Two-Stage Calibration for GAMLSS: Distributional Regression with Validation Data
under Unmeasured Confounding
Hui-Wen Lin, PhD
Department of Mathematics, Soochow University, Taipei, Taiwan
Abstract
This paper introduces a Two-Stage Calibration (TSC) procedure for Generalized
Additive Models for Location, Scale, and Shape (GAMLSS), aimed at correcting
unmeasured confounding in large observational studies. By leveraging a small
validation subsample where the confounder is measured, the TSC method calibrates
the full conditional distribution, including location, scale, skewness, and kurtosis, to
achieve unbiased estimation while maintaining efficiency. Theoretical results
establish the consistency and asymptotic normality of the TSC-GAMLSS estimators,
and a nested nonparametric bootstrap is proposed for valid inference. A real data
application to the National Health and Nutrition Examination Survey (NHANES) data
demonstrates the practical utility of TSC-GAMLSS in estimating systolic blood

pressure distributions while adjusting for body mass index (BMI) as a confounder.

Keywords: TSC-GAMLSS, unmeasured confounding, observational studies,

bootstrap.
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Semiparametric methods for the Interval-censored c-index

BERE
WP & xRty o
Abstract

The concordance index (c-index) is a widely used metric in medical research to assess
the discriminatory ability of predictive models in distinguishing between low-risk and
high-risk patients. It also evaluates the performance of models in predicting the
probability of experiencing an event of interest. While numerous methods exist for
estimating the c-index in right-censored survival data, research on c-index estimation
for interval-censored survival data remains limited. To address this gap, we propose
the development of semiparametric methods for estimating the c-index in interval-
censored survival data. Our approach will integrate semiparametric hazard regression
models, including the Cox proportional hazards model, the accelerated failure time
(AFT) model, and transformation models. We will investigate the large-sample
properties of the proposed estimation methods to ensure their theoretical validity. To
evaluate their practical performance, we will conduct comprehensive simulation
studies. Finally, we will apply our proposed methodologies to real-world data from the
Taiwan AIDS cohort study to demonstrate their effectiveness in medical research

applications.

Keyword: AIDS, Concordance index, Interval censor
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A Quantile Cure Model with Fully or Partially Functional

Covariate Effects

Chyong-Mei Chen

Institute of Public Health, School of Medicine, National Yang Ming Chiao Tung
University

Abstract

The quantile regression has several attractive features, such as its ability to allow
covariate effects to vary at different quantile levels and to handle heteroscedasticity in
data easily, which make it a viable alternative when analyzing data with continuous
outcomes in recent years. In particular, it has been used in modeling survival data with
and without a cured fraction. In this work, we propose novel estimating equation
approaches to estimate a mixture cure model where the latency survival time is
modeled by a quantile regression. The proposed estimation methods enjoy a double
robustness in the sense that a misspecification in one of the two parts in the mixture
cure model will not affect the estimation in the other part. The methods do not require
the global log-linear assumption in the quantile regression, and they allow mixed
effects of functional and constant effects in the regression when the log-linear
assumption is hold in an interval of quantile levels. We established the asymptotic
properties of the proposed estimators. Our simulation studies demonstrated the double
robustness and the efficiency gains in the proposed estimators. An application of the
proposed model and methods to data from a lung cancer study revealed new and
interesting findings that were not reported in a previous analysis of the data. This is

joint work with Prof. Yingwei Peng.

Keyword: Estimating equation; Inverse probability censoring weight; Mixture cure

model; Quantile regression model
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Conditional Independence Testing for General Sufficient

Dimension Reduction Methods

Hsin-wen Chang!, Kerby Shedden?, Shih-Hao Huang®

! Academia Sinica *University of Michigan *National Central University
Abstract

We study conditional independence testing within the sufficient dimension reduction
(SDR) framework. The goal is to assess whether selected predictors contribute to
explaining the response after controlling for the others, with SDR alleviating the curse
of dimensionality and preserving modeling flexibility. We propose a novel procedure
that performs conditional independence testing by combining appropriate
residualization with SDR dimension testing. The procedure is adaptable to a broad
class of SDR methods, allowing the direct application of existing dimension tests.
Simulations show our procedure achieves empirical performance comparable or

superior to that of existing methods in several settings.

Keywords: Conditional independence test, Coordinate test, Dimension test,

Residualization, Sufficient dimension reduction
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Improving unbiasedness of the proportional hazards model
estimator with Cox and Snell’s bias approximation and jackknife
resampling

Chia-Hui Huang', Ruby Chiu-Hsing Weng'
' Department of Statistics, National Chengchi University, Taiwan

Abstract

Bias approximation has played an important role in maximum likelihood estimation
method, and numerous bias calculation techniques have been proposed under different
contexts. For the semiparametric proportional hazards model, which is the standard
regression method to study the time-to-event data, the existing work applied the bias
formula and derived the approximate bias of Cox’s estimator based on the partial
likelihood function. In this work, we instead use the joint likelihood function and
utilize the counting process approach to develop approximate bias of Cox’s estimator.
Explicit expressions for the higher order partial derivatives are derived, which
facilitate the bias calculation techniques. We also incorporate jackknife resampling
method and propose a Jackknife-Cox-Snell method that processes the biasedness of
Cox’s estimator through two steps, where the first step aims for removing the analytical
terms derived from Cox and Snell’s formula and the second step reduces the residual
bias term then. A comprehensive simulation study is performed to evaluate the
usefulness of the proposed bias-corrected method and the results show that our
proposed estimator outperforms the existing corrected estimators. We also apply the
proposed method to two sets of survival data for comparison and illustration. °

Keyword: Bias calculation, Counting process, Cox and Snell’s formula, Jackknife,

Nonparametric maximum likelihood estimator, Proportional hazards model
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Geographically weighted Poisson-Tweedie model for count

data
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Abstract

Geographically weighted regression (GWR) is a widely used localized modeling
technique for exploring spatial heterogeneity in data relationships. Owing to its
intuitive specification and interpretability, recent years have witnessed active
developments in extending the GWR framework to accommodate count response
variables. However, most existing approaches either rely on restrictive distributional
assumptions (e.g., Poisson, negative binomial) that may not capture the full range of
dispersion and distributional complexities, or adopt two-part mixture formulations
(e.g., zero-inflated models) that can complicate estimation and interpretation. In this
study, we propose the geographically weighted Poisson-Tweedie model (GWPTM),
which integrates the Poisson—Tweedie family within the GWR framework to provide
a unified and flexible tool for spatial count data analysis. By specifying variance as a
power function of the mean, GWPTM accommodates a broad range of mean—variance
relationships and embeds a class of count distributions under a single framework,
including Poisson and negative binomial distributions as special cases along with other
members of the Poisson—Tweedie family. This formulation enables the model to
naturally account for features such as equi-, over-, and underdispersion, zero inflation,
asymmetry, and tail heaviness, while allowing both regression coefficients and
distributional parameters to vary across space. We develop estimation procedures,
draw statistical inference for local parameters, and discuss practical modeling
considerations. Simulation experiments are conducted to examine and validate the
model performance. Finally, we apply the proposed method to analyze dengue data

from Taiwan, demonstrating its practical value through empirical illustration.

Keyword: Geographically weighted regression, Spatial heterogeneity, Count data

analysis, Poisson-Tweedie model, Overdispersion, Zero inflation
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A Flexible Scan Statistic for Spatial Cluster Detection: A

Dengue Fever Case Study in Southern Taiwan

Yi-Hung Kung

Department of Statistics and Information Science, Fu Jen Catholic University, Taiwan

Abstract

Dengue fever remains a major mosquito-borne viral disease, with over 50—100 million
infections annually and a disproportionate burden in the Asia-Pacific region. Taiwan
illustrates both the successes and challenges of control: stringent quarantine and vector
management kept incidence low from 2003 to 2014, yet global resurgence led to large
epidemics in 2014-2015 and again in 2023. These recurring outbreaks underscore the

urgent need for improved surveillance and cluster detection methods.

Geographical cluster analysis has become central to identifying hotspots, but existing
approaches often fail to adjust for spatial autocorrelation and environmental covariates,
producing biased or unstable results. To overcome these limitations, we introduce
SEMSCAN, a framework embedding scan statistics within a spatial error model. This
integration allows simultaneous estimation of covariate effects and spatial clustering,
while directly accounting for residual spatial dependence. SEMSCAN improves
robustness, reduces computational burden, and enhances the validity of hotspot
detection in heterogeneous risk environments. This framework offers a practical and
rigorous tool for strengthening dengue surveillance and guiding targeted vector control

strategies.

Keyword: Spatial Epidemiology, Spatial Scan Statistics, Disease Hotspot Detection,

Spatial Autocorrelation
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Assessing Predictive Performance in Spatial Count Data:

A Comparison of Advanced Modeling Approaches

RS R
BRI R S VR R O TR 9 R 3
Abstract

Spatial count data, common in fields like ecology and epidemiology, often exhibit
heterogeneity and spatial dependence, challenging traditional assumptions.

This study conducts a comparative analysis of spatial count data models, focusing on
predictive performance under varying data characteristics and parameter settings.
Seven modeling approaches are evaluated: Gaussian Copula Negative Binomial (GC-
NB) models using GHK and GQT methods, spatial Poisson and negative binomial
random fields, Gaussian misspecification models, and Gaussian random fields with
different likelihood methods. Through simulations and real datasets, predictive
accuracy is assessed using RMSE metrics, considering factors such as overdispersion,
spatial correlation, and range parameters.

Results show GC-NB models consistently outperform others in accuracy and
robustness, even when assumptions are violated. Other models struggle with high
overdispersion or sensitivity to data structure. Real data analysis supports the
effectiveness of GC-NB models in capturing spatial clustering and high-density areas,
offering valuable guidance for spatial count data modeling.

Keyword:

Spatial Count Data, Predictive Performance, Gaussian Copula, Overdispersion
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Precise—Then Even More Precise: Revisiting Discrete

Option Pricing

Hsin-Chiech Wong' (4 #7#%)

'Department of Statistics & Fintech and Green Finance Center,

National Taipei University, New Taipei City, Taiwan

Abstract
The continuity correction approximation developed by Broadie, Glasserman, and Kou
(1997, 1999) (BGK) for discretely monitored barrier and lookback options remains
one of the most widely used analytical results. However, despite a generation of
subsequent research, no sharper or higher-order refinement of the continuity correction
has been established for these options. This paper presents a refined asymptotic
expansion of the BGK approximation for path-dependent option prices, using the
smooth-fit principle. The resulting higher-order correction continues to shift the barrier
level, but the adjustment factors are no longer determined solely by the underlying
volatility. Instead, the new formula incorporates the drift and introduces interpretable
economic terms that shed further light on the structure of the correction. Numerical

examples are also provided to illustrate and validate the theoretical improvements.

Keyword: Overshoot, first-passage time, Laplace transform, boundary crossing.
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Bayesian Item Response Theory Models with Local

Dependence

PR s B gk
Abstract

Based on response on several items by each of subjects, Item Response Theory (IRT)
models aim to make inference on latent factors, item discrimination, item difficulties,
and so on. Local independence is a model assumption required to form the likelihood
function in classical and neat IRT models. However, the assumption has been found to
be violated in many real applications, such as testlet items, mixture models, and time
limit tests. Therefore, local dependence (LD) modelings gain much attention in recent
year. In the current study, we focus on the LD model in Chen, Li, Liu, and Ying (2018),
where they incorporated the Ising model (1925) into IRT models to capture LD among
items and proposed some frequentist estimation procedure. In order to further allow
those LD parameters to borrow information from each others, we propose some
Bayesian inference for the LD model. The main challenge of statistical inference is the
intractable posterior distributions. We solve the issue using the pseudo likelihood
methods. Simulation studies are conducted to demonstrate the validation of the

proposed estimation procedure under various conditions.

Keyword: Bayesian estimation; Ising models; Item Response Theory models; local

dependence; pseudo likelihood.
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Change point estimation for Gaussian time series data with

copula-based Markov chain models
Li-Hsien Sun', Yu-Kai Wang', Lien-Hsi Liu', Takeshi Emura’, and Chi-Yang Chiu’
'Graduate Institute of Statistics, National Central University, Taoyuan City 320317,
Taiwan
“Institute of Statistical Mathematics, Tokyo, Japan
‘Division of Biostatistics, Department of Preventive Medicine, University of

Tennessee Health Science Center, Memphis, TN 38163, USA

Abstract

This paper proposes a method for change-point estimation, focusing on detecting
structural shifts within time series data. Traditional maximum likelihood estimation
(MLE) methods assume either independence or linear dependence via autoregressive
models. To address this limitation, the paper introduces copula-based Markov chain
models, offering more flexible dependence modeling. These models treat a Gaussian
time series as a Markov chain and utilize copula functions to handle serial dependence.
The profile MLE procedure is then employed to estimate the changepoint and other
model parameters, with the Newton-Raphson algorithm facilitating numerical
calculations for the estimators. The proposed approach is evaluated through
simulations and real stock return data, considering two distinct periods: the 2008
financial crisis and the COVID-19 pandemic in 2020.

Keywords: Change point, Copula, Serial dependence, Sequential analysis, Gaussian

time series, Markov chain
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Integrating Multi-Distribution Initialization for Robust

CNN Models in Medical Image Recognition

Tai-Been Chen!, Yung-Hui Huang?
'Department of Radiological Technology Faculty of Medical Technology,
Teikyo University, Tokyo, Japan
2Department of Medical Imaging and Radiological Science, I-Shou University,

Kaohsiung, Taiwan

Abstract

The stability and accuracy of convolutional neural networks (CNNs) for
medical image recognition are strongly influenced by weight initialization
strategies. Conventional approaches such as He and Xavier initialization often
yield inconsistent results across diverse imaging modalities, particularly when
data distributions deviate from Gaussian assumptions. To address this
limitation, this study introduces a multi-distribution initialization strategy that
integrates diverse statistical distributions—including normal, uniform, beta,
gamma, and exponential —to generate representative starting weights. By
combining and rescaling samples from multiple distributions, the method
provides a more versatile initialization scheme that improves convergence
stability and generalization.

Experimental evaluation was conducted using five Kaggle datasets: breast
ultrasound (benign, malignant, normal), brain MRI (glioma, meningioma,
pituitary, healthy; tumor vs. no-tumor), chest X-ray (COVID-19, pneumonia,
normal), and kidney CT (cyst, stone, tumor, normal). Models were trained
under three optimizers (Adam, SGDM, RMSProp) and assessed with
classification accuracy, Cohen’s Kappa, and runtime.

Results demonstrate that multi-distribution initialization achieves robust
performance across modalities, offering stable accuracy and significantly
reduced training time in tasks such as chest X-ray and kidney CT classification.
Compared to He and Xavier methods, which showed higher variance across
datasets, the proposed strategy consistently balanced precision and efficiency.
This research establishes multi-distribution initialization as a practical
approach for robust CNN training in medical image recognition, with strong
potential for deployment in both clinical and computationally constrained
environments.

Keywords: CNN, weight initialization, multi-distribution strategy, medical

image recognition, generalization, robustness.
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Multivariate Contaminated Normal Linear Mixed Models
with Censored and Missing Outcomes Applied to
Alzheimer’s Disease Data
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Abstract

The paper proposes a robust approach to jointly modeling multiple repeated
clinical measures with intricate features. More specifically, we aim to expand the
scope of the multivariate linear mixed model by using the multivariate contaminated
normal distribution. The proposed model, called the MCNLMM-CM, is designed to
handle minor outliers effectively while simultaneously accommodating censored
measurements and intermittent missing responses. An expectation conditional
maximization either (ECME) algorithm is developed to estimate the parameters of
the proposed model in situations involving missing at random responses. We also
provide techniques for approximating the asymptotic standard errors of model
parameters, recovering censored data, imputing missing values, and identifying
outliers. The proposed methodology is inspired by and applied to data from the
Alzheimer’s Disease Neuroimaging Initiative cohort study, which involves
longitudinal clinical measurements of patients with mild cognitive impairment. A
simulation study is conducted to evaluate the finite-sample properties of the
parameter estimators.

Keyword: Censored data; EM algorithm; Longitudinal data; Missing data; Outliers
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Nonparametric Profile Monitoring with Error-Prone
Auxiliary Variables

Wei-Heng Huang

Department of Statistics, National Taipei University

Abstract

Profile monitoring has been one of the important topics in statistical process control.
Unlike the usual settings that monitor a variable, profile monitoring aims to
incorporate an auxiliary variable to characterize the primarily interested variable. To
efficiently adopt an auxiliary variable to connect the main variable under the
unknown relationship, nonparametric regression is a possible strategy. However, in
applications, variables are possibly subject to measurement errors, which may lead to
unreliable results if ignored in the analysis. In this paper, we investigate
nonparametric profile monitoring when an auxiliary variable is contaminated with
measurement error. We consider the regression calibration correction on the
Nadaraya-Watson estimator. To monitor the variable and to detect the out-of-control
samples, we adopt the asymptotic normality of the corrected Nadaraya-Watson
estimator to derive the confidence band and treat it as the control limits. A series of
numerical settings are considered to assess the performance of the proposed method,
and the results verify the importance of taking measurement error effects into

account.

Keywords : Nadaraya-Watson regression; nonparametric regression; regression

calibration; statistical process control.
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Exploring Arbitrariness in Sentencing for Murder in
Taiwan, 2013-2024

Han-Wei Ho !, Keng-Wei Fan 2, Kuan-Ting Chen 3

L nstitutum lurisprudentiae, Academia Sinica, Taiwan; > Department of Law,
National Dong Hwa University, Taiwan; 3 Cornell Law School, U.S.A.

Abstract

Preventing arbitrary punishment, especially the death penalty, is a fundamental human
rights goal and a key objective for judiciaries worldwide. The idea of a non-arbitrary
decision, inspired by the concept of Rule of Law, is meant to be informed by reasonable,
relevant factors (no implicit bias), and be consistent and unaffected by the noise to a
certain degree (robustly predictable). This paper aims to rigorously examine whether
court decisions are arbitrary for intentional murder, the most common crime eligible
for the death penalty in Taiwan. We first follow common empirical studies that focus
on the former, legally irrelevant factors — demographic disparities — with regressions.
Then, to evaluate potential arbitrariness holistically by applying the principle of “treat
like cases alike”, we use UMAP, a dimension reduction algorithm, to characterize case
similarity given plenty of relevant features, with outcomes marked. The two outcomes
received could be considered significantly different if the symbols imposed on UMAP
to represent different sentences are in the immediate proximity. Our results not only
provide prima facie reason to suspect potential arbitrariness in the criminal judgments,
but also offer a new direction for both the empirical discourse on sentencing practices
and the contentious issue of the death penalty.

Keywords: arbitrary(-ness), death penalty, sentencing, treat like cases alike,

dimension reduction (DR), (intentional) murder
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Bridging Deep Learning and Statistical Dimension
Reduction: An SNN-PCA Framework for Efficient

Learning
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Abstract

Deep learning models offer strong predictive capability but are often criticized for high
computational cost and limited interpretability, particularly in data analysis. This study
introduces a statistically grounded framework that integrates Siamese Neural
Networks (SNNs) with Principal Component Analysis (PCA) to enhance
representation learning and model efficiency. The SNN is employed as a nonlinear
feature extractor that maps high-dimensional inputs into a latent space with improved
class separability. These learned representations are then incorporated into classical
statistical learning models to strengthen anomaly detection and classification
performance. PCA is further applied to SNN-derived features and network weight
structures to quantify contribution, reduce dimensionality, and prune redundant
neurons. Empirical studies demonstrate that the SNN-PCA framework improves F1-
score and balanced accuracy while substantially reducing network complexity. This
work illustrates how statistical dimension reduction can be synergistically combined
with deep learning to deliver interpretable, computationally efficient, and high-

performing models for structured data applications.

Keyword: Siamese Neural Networks (SNN), Principal Component Analysis (PCA),

Dimensionality Reduction, Classification, Network Pruning
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Dynamic clustering township level data by the mixture of

longitudinal factor analyzer approach
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Abstract

Previous studies have demonstrated that counties, towns, districts, and cities
(collectively referred to as townships) can be grouped into several clusters, with each
cluster exhibiting similar patterns across regional and demographic indicators. Such
classifications help policymakers formulate region-specific development strategies.
However, the development trajectories of these townships are characterized by
substantial heterogeneity and temporal dynamics. Traditional clustering approaches
are limited in their ability to capture both the complex structure of latent classes and
the latent factors that evolve over time in longitudinal data. The present study applies
a mixture of longitudinal factor analyzer approach to township-level data spanning
2011 to 2022 in Taiwan. This method uncovers the diverse developmental trajectories
of townships and identifies distinct developmental types, along with the underlying
latent factors that drive them, such as socioeconomic vitality and aging pressure. The
resulting cluster classifications extend beyond conventional measures of urbanization

to encompass the economic, social, and cultural characteristics unique to each area.

Keyword: longitudinal clustering, longitudinal factor analysis, mixture of longitudinal

factor analyzer, township level data
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The estimation of the AFT model with measurement

errors—the Buckley James approach

Yih-huei Huang
Department of Applied Mathematics and Data Science, Tamkang University

Abstract

The Accelerated Failure Time (AFT) model is a widely used framework in survival
analysis, providing an intuitive interpretation of the effects of covariates on log-
lifetime. This paper addresses the estimation problem when covariates are subject to
measurement error. We begin by correcting the bias in the estimating function using
the traditional approach, assuming no censoring, and then extend the method by
computing its conditional expectation given the censoring indicator, in line with the
Buckley—James estimation framework. However, the computation requires estimating
the distribution of the adjusted lifetime. Since measurement error induces dependence
between the adjusted lifetime and censoring time, we propose employing Beran’s
estimator to address this complication. Simulation results demonstrate that the
proposed method outperforms conventional regression calibration and remains

consistent under completely random censoring.
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Bayesian Analysis of Mixed Interval Censored Data Under Bernstein Proportional

Hazards Cure Model

SR (Yuh-Jenn Wu)
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yuhjenn@cycu.edu.tw
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This is a joint work with Li-Hsueh Cheng, Wei-Fan Chen, Ching-Ti Liu and Li-Chu Chien.
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A modified two one-sided test for reference-scaled average

bioequivalence

1
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Abstract

The US FDA has released the first revision of the draft guidance “Statistical
Approaches to Establishing Bioequivalence” at the end of 2023. In this revision, the
reference-scaled average bioequivalence (RSABE) is recommended for in-vitro
permeation tests and assessments of narrow therapeutic index drugs. The
corresponding test is suggested to be based on an upper confidence bound by Howe
method for the linear combination of squared mean difference and variance(s). The
statistical chrematistics for the confidence bound is difficult to derive and, hence, the
sample size determination is often based on simulation. In this study, we proposed a
modified two one-sided test (MTSOT) alternatively with corresponding sample size
determination. Simulation shows that the proposed MTOST can control the type I error
rate and provide sufficient level of power. Moreover, it is powerful than the Howe

method.

Keyword: reference-scaled average bioequivalence; sample size determination; two

one-sided test
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Adaptive Lasso for Randomized Response Survival Data

Chi-Chung Wen
Institute of Public Health, National Yang Ming Chao Tung University

Abstract

Surveys on sensitive topics frequently yield current status survival data that are subject
to response bias. The randomized response technique (RRT) offers a principled
approach to mitigating such bias by enhancing respondent privacy. In this work, we
present an adaptive lasso procedure for variable selection in current status survival
data collected under RRT. We establish the oracle property with valid standard error
inference and accommodate the latent RRT structure through a modified shooting
algorithm within an EM framework. Simulations and an application to survey data on

extramarital sex demonstrate the method’s validity and practical relevance.

Keyword: Current status data; Oracle property; Privacy-preserving; Shooting

algorithm, Variable selection
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