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ABLESF - FM—FEMMRYERTE -- From high frequency data
analysis to symbolic interval-valued data analysis
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In this talk, I will briefly introduce the research topics when I studied in National Sun
Yat-sen University. They include the high frequency data analysis and innovative
goodness-of-fit test for stochastic volatility model. There are also studies on the
symbolic interval-valued data analysis. Further, I combine the concepts of the high
frequency data analysis and the symbolic interval-valued data analysis to construct a

new model for daily maximum and minimum prices of stock prices.
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Genome-wide association analysis in host genetic
characteristics of progression to high-grade cervical
intraepithelial neoplasia or higher for women with human
papillomavirus infection and normal cytology
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Background: Human papillomavirus (HPV) testing is widely used for cervical cancer
screening. The hazard ratio of developing cervical intraepithelial neoplasia grade 2 or
higher (CIN2+) in HPV-positive/ normal cytology women is 20—34 fold as compared
to those with HPV-negative/normal cytology. HPV-positivity would cause substantial
anxiety. Apart from viral factors such as high-risk (hr) types, it is important to identify
host characteristics for predicting outcome. Methods: An initial genome-wide
association study (GWAS) of single nucleotide polymorphisms (SNPs) by Affymetrix
Axiom™ Genome-Wide Human Arrays was conducted on 505 cases with histological
diagnosis of CIN2+ (group D1) versus 3235 female controls. The identified 19 CIN2+
-associated SNPs from GWAS (p < 5 x 10—6) were verified in an independent cohort
(group D2 [n = 306] versus group N [n = 600]). Group N were HPV-negative/normal
cytology women from a population-based cervical cytology and HPV co-test study. A
cohort with HPV-positive/normal cytology (group P, n = 755) underwent follow-up
and was served as the prediction set. The predictive validity was analyzed by logistic
regression and receiver operating characteristic (ROC) curve analysis. Results:
Thirty-three individuals of the group P progressed to CIN2+ (median follow-up: 23.7
months, range 4.0-122.1). A risk-predictive panel of 8 SNPs rs3097662, rs35979982,
rs7763822, rs4282438, rs3128927, rs7759943, rs213194, rs17835649 which were
significant in the replication (p < 0.05) was used to train models for disease risk
prediction using the combination of GWAS and verification sets. Two prediction
models were finalized and determined using 7 SNPs for hr- and low-risk (Ir) HPV
groups respectively (sensitivity 0.72 and 0.75, specificity 0.651 and 0.884, area under
the ROC curve 0.703 and 0.701). Among group P with hr-HPV, those carried < 6
risk-alleles had significantly decreased hazard (log-rank p < 0.001) of progression to
CIN2+ than those with = 6 risk-alleles, while among group P with Ir-HPYV, those with
predictive probability of > 0.095 had a cumulative risk of progression of 10% at 3
years. Conclusions: Two risk-predictive SNP panels including 7 SNPs with hr- or
Ir-HPV groups can assist risk stratification among HPV-positive/ normal cytology
women. These panels could be further tested in other ethnic populations.
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Artificial intelligence-based quantitative

electroencephalogram for smart healthcare
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A study on the method of fundamental solutions
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From the boundary integral equations (BIE), the fundamental solutions (FS) satisfy
the governing equations in the solution domain S, and they are the functions of
distance |PQ|, where P and Q are the source nodes. For Laplace's equations, the
FS are known as In|PQ| in 2D and % in 3D. When the source nodes Q; are

located outside of S, |PQ,| > 0, no singularity exists for the FS, distinctly to the case
of the boundary element method (BEM). To solve the boundary value problems of
homogeneous partial differential equations (PDE), their linear combinations, such as
¥; In|PQ,| or ¥; %, are chosen to satisfy the exterior and the interior boundary
conditions only. This method is called the method of fundamental solutions (MFS).
The MFS was first used in V.D. Kupradze, Potential methods in elasticity, in J.N.
Sneddon and R. Hill (Eds), Progress in Solid Mechanics, Vol.lll, Amsterdam,
pp.1-259, 1963. Since 1963, there have appeared numerous reports of the MFS for
computation, but there exist only a few papers for analysis. In this book, the
numerical algorithms are introduced, and their characteristics are addressed. The main
efforts are paid to establish the theoretical analysis in errors and stability. For wide
application of the MFS, reader may refer monographs by Chen, Karageorghis, and
Smyrlis (Eds.), The Method of Fundamental Solutions - A Meshless Method,
Dynamic Publishers, Inc. USA, 2008, and Kolodziej and Zielinski, Boundary
Collocation Techniques and their Application in Engineering, WIT Press,
Southamption, Boston, 2009. More applications of the MFS are reported in
International Workshops on the method of fundamental solutions in Ayia Napa,
Cyprus, June 11-13, 2007, National Sun Yat-sen University, Taiwan, March 15-18,
2011, HangZhou, China, October 11-13, 2015, Poznan, Poland, July 4-9, 2017, and
Lisbon, Portugal, July 29-31, 2019. Since 2011, they hold and join together with
International Workshops on the method of Trefftz method. How to balance the
accuracy and instability is important issue for the MFS in real computations, which is
related to the choices of source nodes Q;. How to better choose Q; is explored in
Chapters 6 and 9. The new " grid-like" source nodes are proposed in Chapter 14. For
Helmholtz equations, the spurious eigenvalues and their removals are imperative to
the exterior problems. The new modified MFS is proposed in Chapter 9, to eliminate
all spurious eigenvalues. The strict analysis of error and stability (as well as the
important computational issues) in this book has provided the solid theoretical basis
of the MFS, to grant it to become the effective numerical method for partial
differential equations (PDE). This book is essential and important to the MFS.



Some limit theorems in explosive branching random walks
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A branching random walk is a stochastic process that generalizes both the concept of a
random walk and of a branching process. In this talk, we will focus on the class of
branching random walks with infinite offspring mean, which is often called the
explosive case, and investigate the behavior of the distributions of the individuals'

positions.



Self-adaptive algorithms for the split variational inclusion

problems in real Hilbert spaces
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In this paper, we present new algorithms and related initial type algorithms for the
split variational inclusion problems in Hilbert spaces. Further, we prove that the
proposed algorithms converge weakly to an element of the solution set of the
considered problem under suitable conditions.
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About the Langlands program
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The Langlands program is the arguably most important program in number theory as
well as geometric representation theory. In a nutshell, it associates to each
monodromy (number theoretic or geometric objects) a representation theoretic datum.
In this presentation, we aim to briefly motivate the Langlands program and talk about

some joint progress in the $p$-adic field setting.
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A note on the non-Newtonian fluids
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In this talk, we will introduce the Non-Newtonian flow by playing a video on youtube.
Then we will show some eigenvalue properties of the p-Laplacian string equation and

how to reconstruct the density in the string equation by using the nodal data.
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Some generalized trigonometric functions and their

applications
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Some generalized trigonometric functions (GTF) and their associated properties will
be reviewed. Owing to such known results, we will represent some applications
related to GTF.
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