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A R
Institute of Population Health Sciences
National health research Institutes

Roles of statistics in biomedical data sciences

Abstract:

Current biomedical data sciences feature translational multidisciplinary research that
makes heavy use of large datasets from different disciplines, even different sectors of the society
and with varying degree of data quality. These challenges prompt novel quantitative approaches
and new applications of classical statistical methods. | will illustrate these by examples from
our own research experiences in population health sciences. In the first example, | will show
that the association between genetic variants and survival of lung cancer patients treated with
target therapy is reinforced by establishing the association between the genetic variants and the
expression of the targeted genes, which enhances the translational possibility in the direction of
precision medicine. The second example discusses the role of statistics in dealing with data
from various high-throughput technologies, including using principle component analysis in
data-processing and considering false discovery rates in multiple-testing issues.The third
example shows a powerful Bayesian approach to detect the trend of cancer incidence. The last
example presents a risk prediction model for lung cancer among never-smoking women that
draw on datasets from very different sources, including well-designed epidemiology studies,
registries for cancer surveillance, and administrative data. Risk models stratifying population
according their risks are key elements in precision health. The usefulness of this model in
personal counselling and health policy will also be discussed.
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Department of Statistics, University of Michigan

Predictive functional linear models with semiparametric single-index
interactions

Abstract:

When building a predictive model using both functional and multivariate predictors, the
prediction performances can benefit from the inclusion of the interactions between the two sets
of predictors. Yet, theories and methods that support such models are not well developed in the
literature. To overcome the curse of dimensionality, we assume the interaction depends on a
nonparametric, single-index structure of the multivariate predictor, and reduce the
dimensionality of the functional predictor using functional principal component analysis
(FPCA). We fit the model using an iterative procedure by minimizing a local quasi-likelihood
using truncated FPCA series. By treating the number of FPCA scores as a tuning parameter and
allowing it to diverge to infinity, we show that, for a wide range of this truncation number, m,
and different bandwidths, h, used by the nonparametric component in the single-index
interaction, the parametric component of the model is root-n consistent and asymptotically
normal. In addition, the overall prediction error is dominated by the estimation of the
nonparametric function in the single-index interaction. We investigate the theoretical
justification behind the use of a CV-based procedure to select the tuning parameters. We also
show the theoretical properties of prediction for a wider range of m than that considered in Cai
and Hall (2006) and that the prediction error in the functional effect enjoys the same minimax
optimal rate obtained by Cai and Hall (2006) in a simpler setting. In a crop yield prediction
application, we show that our single-index interaction model yields lower prediction error than
the conventional functional linear model and other competing nonlinear functional regression
models. This is joint work with Yanghui Liu, Yehua Li, and Raymond J. Carroll.
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12:30~13:00

SAS;Fi# Ry

W o553 7 (SAS: £ AR %)
WAL EF YR 0L SR

& ERARA

[A1] Invited Session : .8 % &k #H#%H 2 f& W% € R

_EESACESES
Consistent Order Selection for ARFIMA and GARCH Processes
W ET (GrErg)

Planning Gamma Accelerated Degradation Tests with Two
Accelerating Variables

Wiy (L)

Identifying and Estimating the Antagonism with Marginal
Sufficient Component Cause Model

W isd(REg)
Confidence Intervals for the Proportion of Conformance

[A2] Invited Session : B + #&x A3zl

Chair : 4§ % (¢ % # 7 [x)

13:20~14:50

W+ (P EFR)

Association between reduced renal function and the incidence of
urothelial carcinoma from MJ Health Examination Database

WO E (DA FE )

Application of Classification methods in Literature Review of
Meta-Analysis

W= F)

A Deep Learning Approach for Arrhythmia Prediction-An
Application to Paroxysmal Atrial Fibrillation
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[A3] Invited Session : Deep Neural Networks At z2
Chair: § 5% (® £ 7 IR)

13:20~14:50 W ias (%8
Meta-Learning in Deep Learning & Computer Vision
Wi (LT R)

Tensor Projection Layer : A Tensor-Based Dimension Reduction
Method in CNN

W TR (v~ F)

A Deep-Learning Approach to Modeling the Subject Type
Relationships in the Web of Science

[A4] Invited Session : 1 ¥ 33+ i3
Chair : & % ify (F %= %)

13:20~14:50 R CGSERE )

An Average Loss Control Chart for a Process with Non-Normal
Distribution

| EEN S AR o )
R B 2R 8 A et
Wiz (»#15)

Planning of an Accelerated Degradation Test

[A5] Invited Session : Learning from dependent data it z4
Chair : % Z:8 (¢ L+ &)

13:20~14:50 W asa(C L)
Model selection with a nested spatial correlation structure
Wi (Wi~ H)

Application for polynomial regression analysis with covariates
heteroscedastic measurement errors

| I SN

The pattern meanings of the deep learning model on the
fundraising projects classification
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[A6] Invited Session : 2 # st3t 31 %5

Chair: 2 7 & (Ri=~ &)

13:20~14:50

B 384 Lz~ F)
LR
W oriede (i~ §)
On the Use of Geographically Weighted Count Models
W R (it )

L g A A R B R

[A7] Contributed Session : F] % j&# 3t ZE6

Chair : R EF & (2 i < §)

13:20~14:50

Wi (a8 F)
Causal mediation of chronic hepatitis B or C on mortality through
major diseases

Wt (P S F L R)

Population attributable fraction based on sufficient causal
framework for mediation settings

W E (il < F)

Integrated multiple mediation analysis: A robustness-specificity
trade-off for the causal structure

[A8] Contributed Session : & * *ui*+ * 215

Chair: %2 %72 (322~ §)

13:20~14:50

W2 (PSR

Global testing statistics for multiple mediator models under a
composite null

WP E (o E)
A Randomized, Double-Blind Water Taste Test to Evaluate the

Equivalence of Taste Between Tap Water and Filtered Water in
the Taipei Metropolis

W sk (REF)

PHEEY A FS BRI L R
WsEw(REH)

% 18 R 250 4 YOLO V34 i i IR A 5 ¥ 3

30



&3 B

[B1] Invited Session : Machine Learning H € R

WA (LT

The Challenges and Opportunities of Visual Intelligence: From the
Perspective of Re-identification Task in Computer Vision

W= (SRR s)

Image Restoration: From Sparse Coding to Deep Learning
Wy F (-8~ F)

Robust Physical Adversarial Attack on Object Detectors

[B2] Invited Session : Recent Developments in Biostatistics Pzl

Chair : 2 ¥ (2 < §)

15:20~16:50

W r A (5 1 AR )
RF PR AFTHEFATEEFREETT 2
W =R (LA F)

Facilitate adaptive randomization for survival clinical trials using
information about short-term responses

W5k (e~ F)

B K TRl AT G 5 T AL S s
WAL R

Nonparametric variable selection for cross-sectional survival data
without follow-up

[B3] Invited Session : Eastern Asia Chapter of ISBA Session At E2

Chair : § L% (%22~ %)

15:20~16:50

WERE (=5 F)
Determination of Correlations in Multivariate Longitudinal Data

with Modified Cholesky and Hypersphere Decomposition using
Bayesian Variable Selection Approach

W it (7~ F)

Finding Optimal Points for Expensive Functions Using Adaptive
RBF-Based Surrogate Model Via Uncertainty Quantification

W sk (27 L 8)

On a Bivariate Hysteretic Autoregressive Model with Conditional
Asymmetry in Correlations
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[B4] Invited Session : 9 B3k 3t 1 ¥ 503 it %3

Chair : #f& 2 (¥ 2+ &)

15:20~16:50

W ETF (¢ 8 F)
Confidence Limits for Conformance Proportions in Normal
Mixture Models

WoEp e (Y L)
A Unified Framework for Minimum Aberration
W ai-2 (LrxF)

Factor Screening with Modified One—Factor—at-a—Time
Experiments

[B5] Invited Session : FHFLENS B ¥ it x4

Chair © P & (Fzip ~ §)

15:20~16:50

Wk (Y L)
FTHPAE chxE 2= 5 97+ 55%A~ 3% Data Science for
Teaching and Research, A Case Study

W g (c#F)

e BV SR IRELRT kR

W% (0 L)

B peiE sl i A oot ml T4 f PR R
W 25 (e F)

Classification Strategies for a Time-constrained Cost-sensitive
Decision Tree with Missing Values

[B6] Invited Session : # = 3u3t 21 %5

Chair @ % 4 (27 ~ §)

15:20~16:50

WAizE(E7)
Assessing extinction debt in local habitats from a time-dependent
stochastic neutral model

Wy (P EET R
Population pharmacogenomics : Enrichment of ancestry-
informative markers in pharmacogenetic loci

B s (RrdF2 @7 )
Absolute risk prediction models based on case-control studies and

population incidence, with application to Asian never-smoking
female lung cancer
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[B7] Contributed Session : ? B SRk st P16

Chair : ik & (5 ¢ FL3+ 5)

15:20~16:50

Wiz (68 F)

A Modified Mantel-Haenszel Odds Ratio Estimator for Random
Effects Meta-analysis

B ArE (PP R)

Identification of Susceptibility Loci of Hepatitis B and C Virus
Infection Using Genome-Wide Pleiotropy Analysis

B iidi(2xtd)
IFRS 17 £ 523+
WA (57 PEF)

Generalized variable approach on comparing the generalized
treatment effects with parallel trials

[B8] Contributed Session : $t3*- = j &7 iy + %215

Chair = jré i (% 2+ &)

15:20~16:50

C RSENCES RN

FEESERINERELT AE R T AT

W irER(-F5)

Bhr RRECEApRE A LA SRS ERES
I E 2 R

WA (e F)
BEE BBk Y A R TR S
W oaxm (L F)
e f s B 2 TR

33
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[C1] Invited Session : st3- 27 Al2 #5- i3 H % ¢ R

Chair : +% ik (¢ 24 8)

10:40~12:00

_LESRECERE)

Classified Stages of Parkinson Disease by Combined Deep
Learning on 99mTc-TRODAT-1 SPECT Images and Statistical
Models

B &Kes (ot F)

A study on improvement of coefficient of variation control chart
CEEENCI IR

On High-Dimensional Stochastic Approximation and Its

Application to the Estimation of the Fractal Dimension of a
Random Field

W7 & (R F)

Model-based clustering via mixtures of common restricted skew-t
factor analyzers

[C2] Invited Session : # 4= $u3t Azl

Chair : 33 4 (B Fdirs 7 1 12)

10:40~12:00

WEes (o)
Establishing automatic data analytics module for exploring spatial
diffusion of epidemics

W aEER (=TT R)

Semiparametric copula-based analysis for treatment effects in the
presence of treatment switching

Wi 2 (R it 7 3 1e)

A Heterogeneity Measure for Cluster Identification with
Application to Disease Mapping
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[C3] Invited Session : p4335t3t 32

Chair : & L% (f 22+ &)

10:40~12:00

Wiz (f =<8
Index tracking under stochastic environment
Wi ( e F)

Symbolic interval-valued data analysis for time series based on
auto-interval-regressive models

WL (52 F)
A Semiparametric Estimation of Value-at-Risk

[C4] Invited Session : &% # ¥ £ & 4 7 it E3

Chair @ #R"E 45 (= 7 + &)

10:40~12:00

[C5] Invited Session : Ne

WP (AP E)

Statistical analysis as an effective tool for failure analysis

W sy ¥ (R )

Prognostic-Based Lifetime Prediction of Lithium-lon Battery

Using Accelerated Degradation Test and Stochastic Process
Model

Wi (Pr-%)
Biexponential Hierarchical Model for Lithium-lon Battery
Voltage Data

twork Analysis/F #4R% g4

Chair : &2 % (¢ 447§ 12)

10:40~12:00

" BN CEN RN )

A Rich-Get-Richer Effect on Network Growth with Node
Heterogeneity

_ EESRCERED

Optimal Network Experimental Designs: Theoretical Results and
Applications

WL (Y A )
TR B2 2
W oiE® (P LET )

Intelligent Layer Industry via AloT, Big Data Analytics and Deep
Learning
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[C6] Invited Session : 2 $ st & it ED

WisE (i~ ])

A unified framework for causal multi-mediation analysis of
tumor heterogeneity by gene expression profiling

| ETENCAT L B S
Copy Numbers Variations Association Study via a Bayesian
Procedure in Next Generation Sequencing

W sE(RILF)

SRR R E U A A9 IOCE SR 2

[C7] Contributed Session : -3 3~ i1 E6

Chair : 4 % "' (£ 7 < §)

10:40~12:00

WS (s2sF)

Zero-inflated model for longitudinal spatial count data with
extreme zeros

W Flerm@Eae « g)

Bayesian Variable Selection of Vector Autoregressive Models in
Global VAR Structure

Wt (e < F)

Investigating the performance of AIC in selecting phylogenetic
models

[C8] Contributed Session : ] % 3 #% £ %215

Chair : f§ fisk (3 2 F § + )

10:40~12:00

W F G (R )
Organic approach on causal mediation analysis with multiple
mediators

W s (P EFTR)

Causal mediation analysis of an ordinal outcome with causally
ordered mediators

W=7 (o8~ F)
Causal Mediation Analysis on Semi-competing Risks with
Accelerated Failure Time (AFT) Model

W ()

AR hFI R P A0 1 R
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[D1] Invited Session : Learning from Data R % 6 R

Chair @ % ycqg (=5 * §)

13:10~14:30

WoEpor (G F e )
FWEREY 3 OALY

IR S NGRS )

Applying Deep Learning Technology for Social Good

CETNCLEY )
B S (3L BT #e 2 A HERL I R

[D2] Invited Session : % iy Azl

Chair : 3%& ¢ (¢ @+ §)

13:10~14:30

Wiz (PR

Spatial-Temporal Clustering, Aggregation, and Transmission of
Avian Influenza Virus in Taiwan: a three-year exploration

W g (e~ F)

Semiparametric mixture cure model analysis with competing risks
data

W (L)

Regularly-varying tail family to combine p-values under arbitrary
dependence

[D3] Invited Session : 3+ £ &3 At z2

Chair: 35> & (¢ £ + §)

13:10~14:30

WV (Y LT R)
Testing Treatment Effect Monotonicity under Unconfoudedness
Wi (52 F)

Detection of Structural Changes in Mean and Variance for
Polynomial Regression of Dependent Data

W oo (rEsg)
Index tracking and Fund Prediction
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[D4] Invited Session : 1 ¥ 3.3 24z 3

Chair : tk~ PP (£ FF )

13:10~14:30

Wk P (RFFR)
AR D -4 LR fESR L
W ¥ R (DSPA A ¥)

Wi FRFTH I Jesk
W= (FES)
WEZVET U ERF F AR

[D5] Invited Session : 1% & 4 15 Fitid

Chair: § 48 (¥ 27 7 IR)

13:10~14:30

B Takeshi Emura (£ & + )

The marginal hazard model and the sub-distribution hazard model
for competing risks under an assumed copula

W Ary (P AR

Nonparametric and semiparametric mediation models of semi-
competing risks with left truncation

CEREACEEY )

Interaction Screening by Kendall’s Partial Correlation for
Ultrahigh-dimensional Data with Survival Trait

[D6] Invited Session : §k #5% 3t %5

W R (FP AL

An Application of Designing a Seamless Phase 11/111 Clinical Trial
Using an Early Outcome for Treatment Selection

B %72 (Rpde2 a7 1)

An adaptive design strategy for multi-regional clinical trials
involving different regional primary endpoints

| U N e e S e R )

Demonstrating Biosimilarity with an empirical Bayes method on
a binary endpoint
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[D7] Contributed Session : £ * £ FEX 4 A S HOTCHL BF F2F L 31E6

Chair : k1 % (Fein )

13:10~14:30

W st (0 B AT
ERFTRR T o485

Wy (L7~ F)
HIRACUS £ 2 Tl Ll
Wy (LT F)

IPO# 4% ™ ‘&4 7 #4k f 532477 §

[D8] Contributed Session : & * fui*- * %215

Chair : #ag @ (§; 1 F < F)

13:10~14:30

B ErE (e F)
AL RIT B2 TR NP RS 4 k- TR
W omk ()

A Survival Tree based on Stabilized Univariate Score Tests with
High Dimensional Covariates

C_RGEE G
PR e R TREE AT e
W (P L F)

A Law of Iterated Logarithm for Reflected Fractional Brownian
Motion
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L 2H M E
[E1] Invited Session : Dimension Reduction =€ R
Chair : iz 2 42 (¥ £ 57 7 I2)

14:50~16:10 W Cass (st 8)
Correlation-based Curve Clustering via Dimension Reduction
B i (sm~5)

The rank-based interval-valued quality assessment indices for
dimensionality reduction of the interval-valued symbolic data

W Ys (o8 F)

Sufficient Variable Selection via Random-Partitions for High-
Dimensional Problems

[E2] Invited Session : # = $ui* Azl
Chair : #& sz (L £ < &)

14:50~16:10 W O:ov i (st 8)
Exploring Complex Information Using Multiclass Classification
_IERRNCRIEE )

A Novel Bootstrap Approach for homogeneity test based on
Dichotomous Outcome in Meta-Analysis

B EERCESE R
A flexible Bayesian non-parametric approach for fitting the odds
to case Il interval-censored data

[E3] Contributed Session : B4 7% 3u3+ 2t z2
Chair: %2 v 3 (27 < &)

14:50~16:10 WP 418

Credit Spreads and Optimal Capital Structure with Endogenous
Default and Mean Reversion

EEY($728)

Novel Feature Constructions of News Articles for Up/Down
Predictions of International Financial Indices

WA (7 E)

A Change point estimation based on copula-based Markov chain
model for binomial time series data
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[E4] Contributed Session : 1 # 33+ e
Chair : -g“i 120 e (é v 2 g)

14:50~16:10 WEes (L8

Evaluating the measure of performance for the exponentiated
Weibull products

P ACERE)
MEN S FRATIRE 2 BF 22 AP RE g
R SACEEE)

Control Charts for Monitoring the Log-Normal Mean and
Standard Deviation

[E5] Contributed Session : f# 3u3+ Fitid
Chair : ft 2 40 (7 L+ #)

14:50~16:10 W iRR W (LERE BT IR
A Secretary Problem with Tied Ranks
W R (¢ g

AR Y Fnioptdcd 2 F

C ETEGETEE: 3

On excursions inside an excursion

[E6] Contributed Session : 33t jx &r g # it ES
Chair @ grka i (¢4~ §)

14:50~16:10 WMoz (?r =<8

Digital Dynamic Pathology with Statistical Analysis
W LA (P LT R)

beig MR T MR U AR

W5z (P 2L+5)

On asymptotic normality of CDM-PCA in HDLSS
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[E7] Contributed Session : ?f g %3t i1 %6

Chair: £ 2% (¥ 2+ 8)

14:50~16:10

bk
=
“
&
2
%
o
e
. =
e
4
e
&3
EF:
AR
(\L
gt
@

W o (57
B A s TR AP g R R R A T ST b AR
R

IR ENCANLE D

Maximal Segmental Score Method for Localizing Disease
Variants Based on Sequence Data
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Today, our customers fight fraud with machine learning, improve cancer

survival rates with computer vision and increase customer understanding

with natural language processing. Thanks to the collaboration with our
customers and partners, we're proud to be No. 1 globally in Al and
advanced analytics software platform combined market share and
revenue. Our growth rate in Al alone is more than 3x faster than the
overall Al software platforms market.”

sas.com/discover
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