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H 4252 HE

6 H5H ERWMENEM, ZMHERXKBEBERE
cHen | NEHE KM
BT KREAFEF O, EBRPEE, BT
Bt 18] HE=HE EXEIN
08:30-09:00 WENEM RPBAESHOHRET)
09:00-09:25 TR (R ER A LRE T) B
09:25-09:40 & (BHED)
RetwsG REAFEIHOLHRET)
Bt 18] mEAN REEHE EXEIN
09:40-10:25 ﬁ L‘En Repre.s.entation-DriV?n Diffusion for Semi-Supervised L
FHEHL TR Conditional Generation
10251110 E‘L%ﬂ% Personali?ed Subspace Learning for Multi-view Tensor 5
PN Observations
11:10-11:55 ROZ Statistical Learning for Heterogeneous Multivariate Data VT
H0-1L: FHEk & s N
11:55-12:05 HE 2027 FELFESBRRIEHK TP RAL KA TP BALA
12:05-14:00 TR (FHEFE )
ReE REAEFEFHHOLHRET)
14:00-14:45 S AN Optimal Adversarial Nonparametric Regression: Rates, a &
RO THHERY Adaptation and Damage of Interpolation/Overtraining -
HHEIR
14:45-15:30 S Adapting to noise tails in private linear regression X A
R Optimal  Mixture-of-Expert Model  Averagin for
15:30-16:15 S primat  VIreroTERpers verasing =
op R B Conditional Generative Learning
16:15-16:30 b3/




16:30-18:10

REBEE KEEFESTOL. BRFHEE. BT

R E 1: New statistical methods for event history data and high-dimensional data
Organizer: LI H (FMKY) M R4S FOHET

FH

FaiA Regularized matrix-variate Cox regression model with
16:30-16:55 . o
K& TR neuroimaging data
16:55.17:20 B R Distributed  privacy-preserving group inference for
’ ' PR high-dimensional generalized linear models
25 B Regression analysis of group-tested multivariate current
17:20-17:45 R
JTHIR2E status data
17:45.18:10 ¥ % Simultaneous variable selection and estimation of
’ ’ ZRAGIFTE K 2 multivariate panel count data

R E 2: Statistical Learning under Data Heterogeneity: from Foundation Models to Personalized Inference
Organizer: 223§ (JHHERY) HiR: KREFAFESH.O 502

ELT]
16:30-16:55 p, ﬂf&zj\ . TabPFN: One model to rule them all?
16:55.17:20 gk IR TabClustPFN: A prior-fitted network for tabular data
' ' hE AR K clustering
E
SAEE Conformal Inference for Minority Subgroups via
17:20-17:45 . . .
HHERE Cross-Group Borrowing
17:45-18:10 F £ Personalizing black-box models for nonparametric
’ ’ TR regression with minimax optimality
BB 3: Advances Methods on Complex Data Analysis
Organizer: 247 (TR AR K HiR: KREFEAEIH 0 506
Locally Weighted Accelerated Failure Time Model with
16:30-16:55 L) =3] Group Penalty: A Pan-Cancer Survival Analysis Framework
' ' Jbs Tk for Identifying Shared Prognostic Genes in Multiple
Genomic Datasets
16:55-17:20 R # Singular Value-Based Multiple Change Point Detection in R
’ ’ N RK Factor Models
RE= Sparse Bayesian Deep Functional Learning with Structured
17:20-17:45 \ . . .
Ml PN Region Selection




17:45-18:10

Ledil
THIK

An adaptive test on high-dimensional parameters in
single-index models

KRG 4: Statistical Modeling and Inference for Complex and Unstructured Data
Organizer: XIEE (BI1KY) Hum: RFAEEIH L0 802

16:30-16:55 I FH Alteration detection of tensor dependence structure via
' ' JEITR% sparsity-exploited reranking algorithm
16:55-17:20 VA Conditional Selective Inference for the Selected Groups in
' ’ b Panel Data
B Efficient Reasoning with Statistical Guarantees for Large
17:20-17:45 ) .
B TR R Language Models
17:45-18:10 A Statistical Inference for Mediation Models with High
' ' 74 R I 28 KA Dimensional Exposures and Mediators

R8I 45 5: Statistics for High-Dimensional Complex Data: Methods, Inference and Applications in Health and

Genomics

Organizer: T3 (5§ 5 K% HuE: KBS F O 804

16:30-16:55 Z=AER Generalized trace regression with simultaneously nonconvex
’ ’ NI ey nuclear norm and two-dimensional spline lasso
Zz W Estimating Endogenous Ordinal Treatment Effects with
16:55-17:20 . . . . . .
NI ey High-Dimensional Instruments and Covariates
FAERL
17:20-17:45 T 5 Testing  for large  cross-covariance  matrix: a
' ' AN EEYNE normal-reference approach
B Multi-Level ~ Factorial ~ Designs ~ Under  Mixed
17:45-18:10 . N .
AN EAPNES Parameterization
R L 6: Statistical Methods for Complex Data: Modeling and Application
Organizer: IR (FBPIMYE K Hos: KFAEES T 808
16:30-16:55 TS The MLE for sparse Rasch model: Consistency, top-k
' ' e K A recovery and Gaussian approximation
16:55-17:20 B 3 Linear spline index regression model: Interpretability,
’ ' MR K A nonlinearity and dimension reduction
Fil5
17:20-17:45 KiEA Semiparametric Analysis for Paired Comparisons with
' ' P TS K 2 Covariates
17:45-18:10 apL:] Graph Neural Networks for Generalized Mundlak Estimator
’ ’ LR under Network Confounding

7




K2 7: Biomedical Statistics and Modeling Methods for Complex High-Dimensional Data
Organizer: T4IA (KHFETIRY) HA: RFPAEESHL 810

B B
16:30-16:55 sy Cox TR F #5107 2 >
R 2 Ert b A 3 Cox AL B3 2% 2
16:55.17:20 LB Variational Bayes for High-Dimensional Multi-Source
’ ’ PPN Heterogeneous Data with Sparse Priors
F Az
17:20-17-45 ani:pz! Regression analysis of interval-censored failure time data
’ ’ HIRK with change points and a cured subgroup
YRR A Bayesian Transformation Model for Informative Partly
17:45-18:10 P Interval-Censored Data with Covariates Subject to
Measurement Error
KRR 8: Statistical Modeling and Inference for Complex Data
Organizer: 2% (ZRUKY) HIR: BRKFFEEIE 201
B & Robust CUSUM test of mean change-point for panel data
16:30-16:55 g o .
TR with dependent errors
16:55-17:20 ®O& Optimal designs for active controlled dose-response models
' ' LU R with asymmetric errors
B &S
E & Sparse K-spatial-median for high dimensional clustering
17:20-17:45 s e g
AR IR 2 problem
2 # Transfer Learning for High-dimensional Accelerated Failure
17:45-18:10 g o .
BRORF Time Models
KRR E 9: Statistical Learning and Inference for Complex Data
Organizer: {21 ([ K5 MR R RBFIE 202
XI5 Model-based optimal randomization procedure for
16:30-16:55 . . o .
CNEE NN treatment-covariate interaction tests
16:55.17:20 E OB Network alternating direction method of multipliers for
' ' HEPH K = ultrahigh-dimensional decentralized federated learning
fiEt
17:20.17-45 Z=hlE Doubly Robust and Outlier-Resistant Semiparametric
’ ’ NS Estimation of Optimal Individualized Treatment Regimes
Estimation and testing for fixed effects partially linear
17:45-18:10 PR nonparametric panel regression model with separable
e TR P P & P

spatially and serially correlated error structure




KRBAR G 10: Agentic Al and Multi-Armed Bandit: Advances in Statistical Theory and Application
Organizer: 7R (FU250@RY) HIR: &KFHAIE 203

=T Asymptotic Theory and Sequential Test for General
16:30-16:55 L . :
LRSS PN Multi-Armed Bandit Process
16:55.17:20 WAL 5 Semi-supervised learning using copula-based regression and
' ' LS SiiPN= model averaging
PR AR
17:20.17-45 7K = Many two-armed bandits-driven Optimization via the
' ’ 1 AR 22 K% strategic law of large numbers
FEBE AR Agentic Al agent Uncertainty Quantification in Infinite
17:45-18:10 NN .
iSSP horizon
HEIRE 11: Advances in Statistical Learning, Fuzzy Logic, and Stochastic Dynamics
Organizer: 78 (B TROKY) Hus: 3T 518
16:30-16:55 BRE | e AL 5 LT
EN 1PN
16:55.17:20 F 9l Intuitionistic proximity-consensus fuzzy geometric twin
’ ) EN NP support vector machine with best subset selection
ﬁ‘ AEDEl\/ N
— A novel exact confidence interval for the difference of BB
17:20-17:45 H=z roportions in paired data using a restricted most probable
i ERTEAE Db P g P
statistic
17:45.18:10 Bk B Strong Feller property and ergodicity of gneralized
' ' BRI RS Ornstein-Uhlenbeck processes
HEIR S 12: Statistical Process Control.: Methodology and Application
Organizer: KAZE (LT R%) HA: BT 601
16:30-16:55 RAR Transfer learning-based non-parametric monitoring for the
' ’ b 2R small-sample profile with temporal correlation
16:55-17:20 Z I A study on the performance of matrix control charts based
’ ) LN on the normal distribution
17:20-17-45 r B Dynamic count time series modeling and anomaly detection
’ ’ VPN for online automotive quality complaints
A class of distribution-free monitoring schemes for
17:45-18:10 ?LELE high-dimensional industrial processes via origin and
T ¢ S FL K2

modified interpoint distance based algorithms




KeIBAR G 13: Statistical Inference Theory for Covariance Matrix, Partial Correlation and Change-point Detection
Organizer: TKZEM (7 FAITTE RS Him: BE T 631

FEFH] Adaptive Regularization of High-Dimensional Toeplitz
16:30-16:55 o . .
GG R Covariance Matrix
16:55.17:20 B A robust diagnostic approach in mean shifts for multivariate
' ' FEMRHE T K2 statistical process control
KA
17:20.17-45 ML Projection-based inference for partial correlation in
’ ' e N R N non-sparse high-dimensional settings
In|
17:45-18:10 f%ﬁﬂﬁi? Change-point estimation for mixed-regression model
18:10 B (FHESE )
cHog | KRG KA
RBEE: R¥EEFEHPO. BRPHAE, BEITH
RERE CREAFEINFOLMET)
e 1H) wEA wREEE ERFA
08:00-08:45 E‘yﬁ?‘f?&f N Causal Inference on Qu.antile Dose-response Functions via SR
FEIM R | ReLU Least Squares Weights
X —r " e
08:45-09:30 %ﬁﬁ o 7 W) B I G vk by B L
Jestk
09:30-10:15 I#lék ) Ball Impurity: Measuring Heterogeneity in General Metric T
R AR R Spaces
10:15-10:30 AR
10:30-12:10 KRB (R¥AEESHO. BRAEE. BT
KL 14: Theory and Application of Medical Imaging and Multi-omics Data Statistics
Organizer: F{/KEE (HIFEITIERY) HIR: RPEESHOMRET
10:30-10:55 wWHA Nonlinear Causal Structure Learning: Application to
' ' L NN PNE Inferring the Gene Regulatory Network in Breast Cancer
- ; — - Gt
] Multiple-Imputation-Based Multivariate One-sided Tests for
10:55-11:20 LR A Nonlinear  Mixed-Effects Models with  Covariate

Measurement Error and Left-Censored Responses

10




From Multi-omics to Brain and Behavior: Statistical

11:20-11:45 o ﬁﬁ%‘i% Integration of Exome Sequencing, Plasma Proteomics, and
TN RN
- Neuroimaging in Mental Health Research
11:45-12:10 . . Multi-block ADMM for Sparse Gaussian Graphical Models
e K

B E 15: B 23R8 F R o prAe it A e 4%
Organizer: I (ILR0IME R%s) HimM: KFAESH O 502

10:30-10:55 @i%;fiii Subspace change point detection and Clustering
10:55-11:20 T Robust Heterogeneous Subgroup Analysis via Composite
' ' iy B K 2 Quantile Regression with Pairwise Fusion Penalties
11:20-11:45 NS Feature Selection with Annealing for Shallow Neural
' ’ M EEINS Networks Using the Multi-Stage Stochastic Algorithm
11:45-12:10 W e An Efficient Jackknife Model Averaging Method
IR -

K845 16: Advances in Statistical Methods for Complex Health and Genomics Data: Diagnostics, Modeling,
Annotation, and Application

Organizer: 8] CHrggElf& K5 HIA: KFAESH O 506

\
10:30-10:55 %ﬁ;;m " éjii Collapsibility via Minimal Separators in Contigency Tables
10:55-11:20 EZmE Additive tree latent variable models with applications to
' ' e AP 2 insurance loss prediction
fr %
2 A : : :
11:20-11:45 o Statistical inferences for uncertain semiparametric model
EE PN
11:45-12:10 FKIkim Characterizing Tail Heterogeneity in Continuous Unimodal
’ ’ PR R Asymmetric Distributions via Conditional Moments
K& 17: Advances in Random Matrix Theory and High-Dimensional Statistical Inference
Organizer: BV (IO RS HuR: REFEAEIH0 802
10:30-10:55 KRB The asymptotic properties of the extreme eigenvectors of
' ' ZRALITTE R high-dimensional spiked models
B L
10:55-11:20 JRJ5E Distribution-sharpened  sampling for maximum and
' ’ N minimum entry localization in factorized tensors

11




H R

Nonlinear Latent Space Estimation and Principal Component

11:20-11:45
HRACITIE R Analysis
11-45-12:10 =K Distributed Estimation of Spiked Eigenvalues in Generalized
’ ’ KTk Spiked Population Models

ReBIR  18: Advance in high-dimensional and complex time series

Organizer: TK7 % (WL TRKS) Hus: KEEAEZIHO 804

10:30-10:55 2 F Distributed bootstrap global inferences for the cumulative
' ’ WL T K2 distribution function with large-scale data
10:55-11:20 ) Spectral Graphical Lasso for High-Dimensional Time Series
S AT T P P s
KR X
11:20-11:45 . ji&]:ﬁ;ii Varying-Coefficient Fréchet Regression
11:45-12:10 ESTES Eigen-transformed Tests for High-dimensional Mean
’ i FHRHE R Vectors under Dependence and Heavy Tails
R E 19: Statistical Modeling and Inference for Complex Data
Organizer: XI5 % (LI KS)  Hup: KEEAETEsH 0 808
=3 V3 Distributed Jackknife Model Averaging for Quantile
10:30-10:55 e e .
TLHRIIE R Regression
U A e
10:55-11:20 ~ . ABE3 73A7s g I A2  10 s K [l AR R K EL e v HE W
P PN
7
. ¥ Robust selection of the number of change-points via FDR
11:20-11:45 e e
AN [IFEPNES control
11:45-19:10 RFEE A novel tuning-free estimation for high-dimensional
’ ’ TLIRITE K gaussian graphical models
R E 20: Advances in Statistical Methods for Complex Genomics Data
Organizer: X|Jil (L& RS MR KFAESIH O 810
RET A BE /AL R S 3 T B i A i S L A A
10:30-10:55 o N
TR Tk 1
10:55-11:20 E%ﬁ% ) Q?DA: .Quasi-Poisson Corr.lpositional Regression for a1
Mg AR Differential Abundance Analysis
11:20-11:45 = Structured Factor Regression with High-Dimensional
' ’ MR AME R K Multimodal Data

12




11:45-12:10

IS
RESNATESR 5 K%

BBVEM: Black-Box Variational EM Algorithm for Latent
Network Learning and Composition Estimation from
Microbiome Data

KPR 5 21: Recent Developments in Financial Statistics
Organizer: X|E (1K) HR: &KBEIE 201

10:30-10:55 HHE Y A novel graph learning framework for interpretable and
’ ’ AN imbalance financial fraud detection
10:55-11:20 H & Adaptive sparse regression with dynamic covariance for
' ' LRl portfolio optimization
x| &
11:20-11:45 X)) R A Variation-Ratio Test for Volatility Jumps Using Noisy
' ’ RGN High Frequency Data
11:45-12:10 FRIER Fixed-k Inference for Spot R-squared in High-Frequency
' ’ LN Factor Models
BB 22: Advances in Modern Statistical Inference
Organizer: {TUFiE (LR  Hup: RRFZIE 202
AmE o
10:30-10:55 N Power Enhancement for Test of Multivariate Independence
[R5 K
Rtk Labels or Preferences? Budget-Constrained Learning with
10:55-11:20 e ko
MR i PN Human Judgments over Al-Generated Outputs
5
11:20-11:45 (ERIZ Shape-Adaptive Conditional Calibration for Conformal
' ' TR Prediction via Minimax Optimization
B L Generalized Boundary FDR Control under Arbitrary
11:45-12:10 f - Dependence: An Approach on Closure Principle
4R 23: Frontiers in Modern Statistical Learning
Organizer: #% (HHK%) MR: &FKFEIE 203
W = . o :
10:30-10:55 e Online Sparse Regression with Expanding Observables
BHR=
WoOFE »
10:55-11:20 o Kernel Ridge Regression with Predicted Feature Inputs W =
b
11:20-11:45 s i;{ Nonparametric-Based Fairness Auditing

13




11:45-12:10

B %

AN

Learning Sparse Support under Differential Privacy:
Minimax Rates and Adaptive Algorithms

KRG 24: Advances in Statistical Methods for High-dimensional Graphs and Survival Analysis
Organizer: K¥iFH (ZFRY) Hm: BT 518

10:30-10:55 x| £ Likelihood Ratio Tests for Poisson Graph with Directed
' ’ i EAYNE Acyclicity Constraints
10:55-11:20 T 7w Function-Valued Auxiliary Information Transfer in Survival
T PR N Analysis
PN
11:20-11:45 _ . Quantile regression for censored data with a cure fraction
BFRE
5 RS Variational Bayesian FEstimation for Joint Models of
11:45-12:10 e j(‘: Longitudinal and Interval-Censored Fairure Time Data with
PAYEE
. Random Change-Points
BB & 25: Advances in Statistical Causal Inference
Organizer: 5K (FFE AR K HuS: BT 601
10:30-10:55 x| BH Statistical Inference with Mixed-Effect Model for
' ' hE AR K Covariate-Adaptive Randomized Experiments
10:55-11:20 I 4% Integrating Heterogeneous Information in Randomized
' ' hE AR K Experiments: A Unified Calibration Framework
G SES
11:20-11:45 il Quadruply robust methods for causal mediation analysis
EHEN NS
11:45.12:10 5 B Higher-Order Debiased Estimators for General Treatment
' ' LN Models

ReBIR T 26: Modern Statistical Methods in Time Series Analysis, Experimental Design, and Non- Euclidean Data
Organizer: KREFE CHEHRRT) Hig: FTH 631

KRERE Z-valued smooth transition GARCH models: Specification
10:30-10:55 . .
AR and testing
10:55-11:20 sl AR AR 38 S N
T IR
AR ‘
11:20-11:45 ST R 1R 2 I
P e PRl A5 20 145 1 2 B L st
Non-Euclidean object filtering for large-scale discriminant
11:45-12:10 s analysis with application to abnormal brain connectivit
Aol ARk Y PP g

detection

KA

14




12:10-14:00 B (FHEF )

14:00-15:40 R Ll (CRPAEFESHLO. BIBFE. BT

KRG 27: Advances Methods on Complex Data Analysis
Organizer: X% (FBUK%E) Hs: K¥AIEHOIRE T

14:00-14:25 " fgé ; i’i . Data Synchronization at High Frequencies
14:25.14:50 a FE Stable Semi-Distance Covariance for Independence Testing:
' ' g I 2 BUE K 2 From Low to High Dimensions
x MW
14:50-15:15 HHETE Combining pre-trained models via localized model
' ' i R R R K averaging
15:15-15:40 VEL g Mini Optimality of Hybrid Orth 1-Uniform Desi
:15-15: inimax Optimality o ri ogonal-Uniform Designs
o B K2 prmay ot Ty 8 £
KRG 28: Statistical Methods for Economics: Modeling and Application
Organizer: X|B] (ZINHE RS HisR: KFEAEESH O 502
14:00-14:25 S =ery Research on LSTM-A2C Intelligent Futures Pairs Trading
' ' EV I EAPNES Model Integrating Price Spread Features
14:25.14:50 B Research on the balanced, coordinated and sustainable
' ’ HREuE R development of China manufacturing industry
3wy
EEHJA o . .
14:50-15:15 - Ufjih;(? Double robust small area estimation with y-divergence
15:15.15:40 BRIt — TP i R AR A S ) B AR R A B T Bk BRI B
' ' 24 K 2 L SR IARE]
R E 29: Advances in Statistical Methods for Complex and Large-Scale Data
Organizer: XM (MFME KT Hum: KEEAEFEZHO 506
14:00-14:25 skERgh Harmonizing Longitudinal Physical Activity Data from
' ' HHRY Heterogeneous Wearable Devices
14:25-14:50 ﬁ'ﬁjﬁ Identiﬁca.tion of Key Influencers: .Design a.nd Analysis of S
REREF Egocentric Network-based Randomized Studies
14:50-15:15 % B Multiple testing in rolling-window analysis via $p$-value
’ i 74 I 4 K combination

15




15:15-15:40

XIEF
VG R 2K

A Powerful Transformation of Quantitative Responses for
Biobank-Scale Association Studies

IR 30: SuitaEAd By
Organizer: 5/00E (AL RERY) Hum: REEAEsH0 802

14:00-14:25 % Extinction, explosion and contraction for
’ i JE75 R R time-inhomogeneous SDEs with jumps
14:25-14:50 D= Conditional Expectile Inference in Predictive Regressions
’ ’ b7 RR with Infinite-Variance Predictors
L7t
14:50-15-15 OiEe Edge Modification for Influence Maximization of
’ ’ FHEHKY Competing Opinions in Social Networks
15:15-15:40 I Bk A doubly robust approach for high-dimensional distributed
' ' FHEK¥ reduced rank regression
K& 31: High-Dimensional Statistical Inference: Testing, Spectral Analysis, and Variable Selection
Organizer: G CHndE v ERE ToR2%) Hum: REFAETGEs0H 0 804
14:00-14:25 E Bk Spectral analysis of spatial-sign covariance matrices with
' ’ bz R dependence and weaker moment conditions
14:25-14:50 o On high-dimensional adaptive sign tests
TR
EER 5
14:50-15:15 B & Uniform knockoff filter for high-dimensional controlled
' ' oy R NS graph recovery
15:15-15:40 g3 Spectral Properties of High-dimensional Rescaled Sample
’ i LN Correlation Matrices under Elliptical Distributions
R 32: AT F AR
Organizer: HJF (WM/RVE RS M KEAES)H 0 808
14:00-14:25 rEE Dynamic survival prediction based on multiple intermediate
’ i WA R Tl k3 events
INEEF Localization Estimator for High Dimensional Tensor
14:25-14:50 . . . :
W IR Tl K2 Covariance Matrices
From Scarcity to Insight: Extreme Events Analysis with a P
14:50-15:15 ZAF Partially linear single index varying coefficient model in
P Rl Ay Timeat Sie'e e
High dimensional settings
BRI A Dynamic interaction varying index cofficient quantile
15:15-15:40 ‘ . .
PR-ANINES regression model

16




K& 33: Recent Advances in Statistical Learning and Complex Data Analysis
Organizer: % (FhRIA R #HR: K¥PAESIH 0 810

14:00-14:5 FHLRH A Nested Singular Value Decomposition-Based Surrogate
' ' S| reNIPN: Model for Spatiotemporal Flows
14:25-14:50 BRE BASIC: Bipartite Assisted Spectral-clustering for Identifying
’ i JestRE Communities in Large-scale Networks
A~
A model-free multivariate non-recursive feature elimination 22k
14:50-15:15 e s for feature selection on high-dimensional complex multiple
DU A T g P P
response data
15:15-15:40 wIHE Randomization based sharp bounds and monotonicity for
' ' Hh it 2 K 2 ordinal outcomes in $2°K$ factorial experiments
KRR 5 34: Statistical Learning and Inference for Complex, High-Dimensional, and Transfer Learning
Organizer: 2% (M URHONY) A @AFEATHE 201
14:00-14:5 EEE Statistical inference of the complex fractional Vasicek model
' ' EV N EEINE~ with Hurst index $H\in(0,\frac12)$}
BETS Machine-learning-based simulation of soil organic carbon
14:25-14:50 ol Z@kjﬁé and total nitrogen in the Qilian Mountain grasslands and
M -+
} analysis of influencing factors T
S 3 R, N
14:50-15:15 e 2 UG RUINFEAS B 3T MO RS AR R AL S B S P 7
W E Cross-semantic Transfer Learning for High-dimensional
15:15-15:40 X . . .
FA T RHOR 2 Linear Regression
1R 35: Advanced Statistical Methods for Multivariate Data, Time Series and Machine Learning
Organizer: 7KER (ERKY) HIR: &KFEEIE 202
e CT-DDPM: Anomaly detection of multivariate time series
HET : . e
14:00-14:25 . with copula and transformer-based denoising diffusion
HRE TR S
probabilistic models
14:25-14:50 = Model Averaging of Partially Linear Multinomial Logit
’ i PN Model for Multi-Categorical Data
LiBLPR
-
14:50-15:15 ;}ﬁ% Principal Decomposition with Nested Submanifolds
15:15.15:40 #H 3 A robust and efficient tail-adaptive approach for
’ ’ BEMIRE change-point detection in semiparametric models

17




SHEMRE 1: Advances in Reliability Modeling, Dependence Analysis and System Optimization
Mo RARFLEIE 203

Statistical Modeling and Residual Lifetime Prediction for

14:00-14:25 ?&@;}{E Fractional Wiener Degradation Processes with Random
PHABTE KA
Effects
o Comparing Relevation Allocations of Series and Parallel
14:25-14:50 e Systems with Heterogeneous Components under Copula
PEALITYE R
Dependence KA
14:50-15:15 H—F Optimal active redundancy allocation of fail-safe systems
' i [LEA]iFivN= with dependent heterogeneous components
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SHEMRE 4: Advances in Statistical Inference and Dynamic Data Analysis
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Representation-Driven Diffusion for Semi-Supervised Conditional Generation
B OB (EFBETRY

Abstract: Conditional generative modeling remains a challenging problem in
semi-supervised settings where labeled data is scarce but unlabeled samples are
abundant. To effectively leverage structural information embedded within the
unlabeled dataset and compensate for sparse conditioning signals, we propose a
semi-supervised framework combining conditional stochastic interpolation with
low-dimensional latent representations. RepG decomposes generation into two stages:
label-dependent latent sampling and high-dimensional reconstruction. This isolates
the supervised learning of conditional dependencies to a low-dimensional space,
requiring few labels while utilizing the abundant unlabeled data purely for
reconstruction. Theoretically, we establish an error decomposition showing that the
Kullback-Leibler divergence of RepG comprises stage-wise estimation errors and a
structural bias quantified by conditional mutual information. For deep neural network
estimators, we derive non-asymptotic convergence rates proving that RepG
significantly improves sample complexity. By confining the supervised estimation
burden to the low intrinsic dimension of the latent representation, RepG achieves a
strictly faster convergence rate. Complemented by a minimax lower bound, our
theoretical results demonstrate that this method effectively mitigates the curse of
dimensionality inherent in direct ambient-space generative modeling.
RGN R A TR R R AN TR R R BB R
B S MR B . AR L AUIR SR St MER T I 5AEME R, 4T
FEFOTIREE 2] Ay 2] SRR ST I RTIIR R . R s g b 11
degiih. LSEHEM ., B MGt fL . IR EEE R E ST 74 (ASA)
FEIG I E2: (IMS) &t WF 2015-2019 SR FE N IERMEME B 5] 44,
I T 2019-2025 FF LS N 18 B HEAR K52 R AT B« A BRAT 2% TR B2 5015 H
HAr, fusffr (EEG22aH)  JASA) - (EEEXRGI¥22T B
) (JRSS-B) K (EHPBr4iH¥Fi) (International Statistical Review) i,

Personalized Subspace Learning for Multi-view Tensor Observations
AFR GREXRE
Abstract: Driven by the substantial increase in computing capacity, it is increasingly
common to observe heterogeneous datasets that are naturally structured as multiple
tensor sequences of different shapes and sizes. In this work, we model the observed

multi-view tensors by decomposing the underlying signal in each view into two
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components: (i) the shared component that captures common dynamics across all
views, and (ii) the private component that accounts for view-wise unique variations.
To decouple the shared and private components, a novel personalized subspace PCA
problem that admits a one-step global optimal solution is proposed. The theoretical
analysis reveals that the one-step estimator reaches the minimax lower bound in terms
of view-wise tensor decoupling, which means that the proposed personalized
subspace PCA problem can serve as an ideal surrogate for the original personalized
PCA problem. Extensive numerical experiments are conducted on synthetic and real
datasets, demonstrating the potential applicability of our method in fields including
finance, macroeconomics, environmental monitoring, and activity recognition.
WENE: K REG SEIRR 2R BB EERTT iR
U5 ). {E AoS, JASA, Biometrika, JoE, JBES K £ L 20 k.
FEE X AR GTIE 50, o E ST 01 Bl B R ANEE ] CAD %)
SRR E sh 5 R GO H AH R ERAT B s AT R B N I o SR 5 — R gt
BREARORBED R —54, LR AE RGN N RFHEI , B BE#
FHCREEAIH 10 ST 101 6 (Giitblas:2]) o $54% JBES H1T)
D2z o

Statistical Learning for Heterogeneous Multivariate Data
RE (FEEFILKRFE)
Abstract: Modern scientific studies routinely generate heterogeneous multivariate
data with complex dependence across variables, individuals, and time, posing
substantial challenges for statistical learning. In this talk, we propose a unified
framework for modeling such data by integrating latent variable models, mixed
membership structures, and longitudinal trajectory analysis. We first introduce a
mixed membership latent variable model that combines exploratory factor analysis
with flexible subpopulation modeling, enabling simultaneous learning of latent factors,
factor structures, and profile memberships while capturing individual heterogeneity
and addressing multicollinearity. We then present a multi-label growth curve
change-point model for multivariate longitudinal data, which accommodates
between-individual, between-variable, and within-subject temporal heterogeneity
through domain-specific latent classes and subject-specific change points, allowing
individuals to exhibit distinct progression patterns across multiple outcome domains.
Together, these approaches provide a general paradigm for statistical learning in
heterogeneous multivariate data, emphasizing interpretable latent representations,
partial memberships, and dynamic structures. Theoretically, we show that the
proposed methods accurately recovers the underlying heterogeneity structure.
Applications to Parkinson’s disease data demonstrate their ability to uncover

meaningful latent traits, domain-specific progression patterns, and refined disease
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subtypes, offering valuable insights for complex data analysis and precision medicine.
WE A4 : Xinyuan Song is a Professor in the Department of Statistics and Data
Science at The Chinese University of Hong Kong. She is a Changjiang Scholar Chair
Professor awarded by the Ministry of Education of China, a Fellow of the Institute of
Mathematical Statistics (IMS), and an elected member of the International Statistical
Institute (ISI). Her research interests include latent variable models, Bayesian
methods, longitudinal data analysis, survival analysis, and statistical computing. She
has served, or is currently serving, as an Associate Editor for several leading
international journals in statistics and psychometrics, including Journal of the
American Statistical Association, Journal of the Royal Statistical Society Series A,
Biometrics, Statistics in Medicine, Electronic Journal of Statistics, Psychometrika,

and Structural Equation Modeling: A Multidisciplinary Journal.

Optimal Adversarial Nonparametric Regression: Rates, Adaptation and Damage
of Interpolation/Overtraining

BFL (BEHERE)

Abstract: Despite tremendous advancements of machine learning models and
algorithms in various application domains, they are known to be vulnerable to subtle,
natural or intentionally crafted perturbations in future input data,known as adversarial
attacks. While numerous adversarial learning methods have been proposed,
fundamental questions about their statistical optimistically in robust loss and damages
of overfitting/overtraining remain largely unanswered. In particular, can a DNN with
near zero training error be robust against adversarial attacks? Is it possible to have
robust procedures under adversarial attacks with unknown attack strength and
unknown smoothness of the underlying regression function? Can early stopping help
achieve adversarial minimax optimality in the idealized NTK framework? We will
provide answers to these questions from several angles, with numerical illustrations as
well.

& N f& /i : Yuhong Yang received his Ph.D. degree in statistics from Yale
University in 1996, and worked as a faculty member at lowa State University and
later at University of Minnesota. Since 2023, he has been with Yau Mathematical
Sciences Center at Tsinghua University and also with Beijing Institute of
Mathematical Sciences and Applications (BIMSA). His research interests include
model selection, model averaging, multi-armed bandit problems, causal inference,
high-dimensional data analysis, and machine learning. He has published in journals in
several fields including Annals of Statistics, JASA, IEEE Transactions on Information
Theory, IEEE Signal Processing Magazine, Journal of Econometrics, Journal of
Machine Learning Research, and International Journal of Forecasting. He was a
recipient of the US NSF CAREER Award, and is a fellow of the Institute of
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Mathematical Statistics and the American Statistical Association as well. He has been
included in the list of top 2% of the world's most cited scientists by Stanford
University since 2020.

Adapting to noise tails in private linear regression
FHERE (HAEMEX%E)

Abstract: While the traditional goal of statistics is to infer population parameters,
modern practice increasingly demands protection of individual privacy. One way to
address this need is to adapt classical statistical procedures into privacy-preserving
algorithms. In this paper, we develop differentially private tail-robust methods for
linear regression. The trade-off among bias, privacy, and robustness is controlled by a
tunable robustification parameter in the Huber loss. We implement noisy clipped
gradient descent for low-dimensional settings and noisy iterative hard thresholding for
high-dimensional sparse models. Under sub-Gaussian errors, our method achieves
near-optimal convergence rates while relaxing several assumptions required in earlier
work. For heavy-tailed errors, we explicitly characterize how the non-asymptotic
convergence rate depends on the moment index, privacy parameters, sample size, and
intrinsic dimension. Our analysis shows how the moment index influences the choice
of robustification parameters and, in turn, the resulting statistical error and privacy
cost. By quantifying the interplay among bias, privacy, and robustness, we extend
classical perspectives on privacy-preserving robust regression. The proposed methods
are evaluated through simulations and two real datasets.

Wi AEA: WU, RO E R B T ER RS S RGRE
WHFCBEw It 01, E N RIS A Bl A A SC IE 7T, SR RSt 42. 1t
AT IE B E B AR AT Statistica Sinica. Journal of the Royal Statistical
Society Series B+ Journal of Business & Economic Statistics. Journal of the American
Statistical Association fll Operations Research HIE| 2w, Fr | EK B AR F3H 4
HARWIH  EZRA B ER 2R T A SR H , 2R 58 FE 55 B BUR R R EE I |
ERRAB R ERR T FER AR SREMNEERNE —EL . BE NS
FRALAW T BORE . WA SRR A 250, SRIY )48 FE Al 7e it A
FR LG

Optimal Mixture-of-Experts Model Averaging for Conditional Generative
Learning

KFW (FEBEERD
Abstract: Learning complex conditioned distributions is essential in modern
generative modeling, powering applications from probabilistic prediction to
Al-driven image and text synthesis. Different generative models often excel on
some conditioning inputs but struggle on others, yet classical ensemble
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methods assign fixed weights that ignore this variability. We introduce a
statistically principled Optimal Mixture-of-Experts framework that learns
input-dependent weights to combine multiple conditional generators
dynamically. By extending model averaging theory and using integral
probability metrics to align distributions, we prove our adaptive weighting
achieves asymptotic optimality under broad conditions. The proposed method
can seamlessly incorporate any conditional generator, and can be extended to
other probabilistic tasks. Comprehensive simulations and real-world
experiments demonstrate that our method consistently outperforms individual
models and traditional ensembles. These experiments, such as image generation
and text continuation, show its broad effectiveness in other statistic and Al
applications.

i ANEA: SOBT, T ERE RS S RERAT T R KNS
it AR st A e 5 N T W AR, 5EEE ok 7 EAP T T
M2 DA, IR 51085 2] BENLARMEE R S5t T H7%, [F#
JIT et B T 5 32 N 1 S B ) AR SR BB T TR SR it 1 254K . S8 e ¢
E X QAR A GRS LRI H &, B3RP EFFERH R

Causal Inference on Quantile Dose-response Functions via ReLU Least Squares
Weights

LEfE (REMM KRR R

Abstract: In this talk, I will introduce a new local ReLU network least squares
weighting method to estimate quantile dose-response functions. Unlike the
conventional inverse propensity weighting (IPW) method, we estimate the weighting
function involved in the treatment effect estimator directly through local ReLU least
squares optimization. The proposed method takes advantage of ReLLU networks to
alleviate the dimensionality problem of covariates and local kernel smoothing for the
continuous treatment to precisely estimate the quantile dose-response function. Our
method enjoys computational convenience and scalability. It improves robustness and
numerical stability compared to the conventional [IPW method. For the ReLU network
approximation, we introduce a mixed fractional Sobolev class and show that the
two-layer ReLU networks can break the "curse of dimensionality' when the weighting
function belongs to this function class. We establish the convergence rate for the
ReLU network estimator and the asymptotic normality of the proposed estimator for
the quantile dose-response function.

W& A&y Dr. Shujie Ma is a Professor and Graduate Advisor in the Department of
Statistics at the University of California, Riverside. Her research interests span
statistical methodology, theory, and computation, with an emphasis on modern data

science challenges. Her work focuses on deep learning theory and applications, causal
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inference, clustering, time series analysis, and network data analysis, with
applications in biomedical and econometric studies. Dr. Ma has served on the editorial
boards of several leading statistical journals, including the Annals of Statistics,
Journal of the American Statistical Association, Journal of Business & Economic
Statistics, and Journal of Computational and Graphical Statistics, among others. She is
currently a Co-Editor of ASA Discoveries. She is an elected Fellow of the American
Statistical Association (ASA) and the Institute of Mathematical Statistics (IMS), and
an elected member of the International Statistical Institute (IST).

2R R ARG 4T
FEE# (JERKE)

FHE: ) s A HORAE OR BE 25 [R5 S5 1 [ B T DA S SO0 0. o L 4 IV 4 7K P 1)
RRRIKNE, AEDEAIFIRA o KRR &, /528 7T 2N, 7
AT RERVESE, SR, IXLEH R A S OB B et o i i AR 2 Bk
FERARIED . Bl E0E . B Ese i, BE  thS507 mH R & K R 4iit
Jiike AEARARE Y, ORI 1B 2 () s A B B 4E . AR el 25 4t 1
YR
WENEA: FWER, B AR I R, FRERXANEE RS, NiEE
FFA =R IRANA B RIEEIH , FEO T RE S EMEE . K
B UL B Rl i N T8 68 . 7E Nature, Nature Genetics, Nature Cell Biology,
Nature Communications, Science Translational Medicine, PNAS, Biometrika, AOAS,
NeurIPS, ICML & T AT . S RFELE 70 &5, 1E Statistical Theory and
Related Fields %4« SIITHZ, EIBGITIR S BEFEOEE T B A%%A
HAWEMPK, B, HEHE, HEFRS

Ball Impurity: Measuring Heterogeneity in General Metric Spaces
FE2EK (HEBEERARKRED
Abstract: Data in various domains, such as neuroimaging and network data analysis,
often come in complex forms without possessing a Hilbert structure. The complexity
necessitates innovative approaches for effective analysis. We propose a novel measure
of heterogeneity, ball impurity, which is designed to work with complex
non-Euclidean objects. Our approach extends the notion of impurity to general metric
spaces, providing a versatile tool for feature selection and tree models. The ball
impurity measure exhibits desirable properties, such as the triangular inequality, and
is computationally tractable, enhancing its practicality and usefulness. Extensive
experiments on synthetic data and real data from the UK Biobank validate the efficacy
of our approach in capturing data heterogeneity. Remarkably, our results compare
favorably with state-of-the-art methods in metric spaces, highlighting the potential of

ball impurity as a valuable tool for addressing complex data analysis tasks.
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Rri@ss 1: New statistical methods for event history data and high-dimensional
data

Regularized matrix-variate Cox regression model with neuroimaging data
FEaAR (KFEIIKRF)

Abstract: Neuroimaging studies often involve high-dimensional data comprising both
matrix-valued and vector-valued covariates. A key objective is to determine how these
measurements are associated with the failure time. To address this issue, we introduce
a penalized matrix-variate Cox regression model. Because both the matrix-valued and
vector-valued covariates are high-dimensional, sparse estimation is essential. We
propose a fusion generalized Lasso approach to reduce the dimensionality of the
variables, and develop an Alternating Direction Method of Multipliers (ADMM)
algorithm for parameter estimation. In terms of identifying true signals, the proposed
method outperforms traditional statistical methods in estimation accuracy and can
accurately detect the genuine signals. Simulation studies and an analysis of Attention
Deficit Hyperactivity Disorder (ADHD) data demonstrate the advantages of the
proposed model.

Wi AEA: B2, HEg, WA, IEKE TR HUE 55 B b
K, ERESGEBUFRREN TR, “KARA T AETHEWNENS, SHE
EANMIRQIITAA - WA LA, KRBT, B BB isE, £
FrE K B AR AL W BT 2 B, FHEREUH 10, RockemHE 13, &
MAENHFFERESIE 10 SHREERIRELTI I, ERNS5SRE TR
FHTITH 21 Bl KRBIHESC 134 f6. ERFEFEHSETHE 100 2018 F3KH
B S E RS 554, 2022 3R 5 WA H R 2 — 5542, 2023 4F
R MAE BB AR AR AR E I S 2 I i Gt o 2 B EEA,
A E TG F HUA I i S B A

Distributed privacy-preserving group inference for high-dimensional generalized
linear models

AR (TR
Abstract: This article introduces a novel method for distributed, differentially private
group inference in the high-dimensional generalized linear model. Each client first
constructs a local non-private test statistic based on a weighted quadratic function of
the regression sub-vector corresponding to the group, and the debiasing and
re-weighting techniques. We then formulate our global differentially private test
statistic by using the one-shot method, the Gaussian mechanism, and encryption and
decryption procedures. Our proposed approach offers several key advantages: It is
capable of handling highly correlated covariates and preserving high power for
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identifying dense but weak signals. Unlike conventional methods, it avoids the need
to handle the Hessian and precision matrices. Furthermore, the approach incorporates
bounded encryption procedures to ensure secure communication and enable precise
sensitivity quantification. Moreover, the one-shot aggregation mechanism in our
method guarantees high efficiency in both computation and communication.
Simulation studies are carried out to examine the finite-sample behaviour of the
proposed method. An application to an adult income dataset is provided.

WE N SR, BT REGI SEER b, BIBIR . FEBTITIAN
AEAE T T dEGE VT HLER S S BRI AT . RS E PRSI T “TASA™
PLEs 5 I TGS TI“IMLR” THEZ 52PN TIJOE” & ERFR IR R
FREF A AR RS ETE 10, ERXARPAESFEDHE 1 0.

Regression analysis of group-tested multivariate current status data
FWE (JMHKE)

Abstract: In large-scale disease surveillance, group testing, where individual
specimens are pooled to test for the presence of a disease, is often used to save the
screening time and cost. When group testing with a primary focus on the disease onset
time is conducted to monitor multiple diseases simultaneously, group-tested
multivariate current status data arise. For analyzing this emerging type of survival
data, this work develops an efficient regression methodology with frailty proportional
hazards models. By approximating each conditional cumulative baseline hazard
function with monotone splines, we propose a sieve maximum likelihood approach
and develop a stable EM algorithm to identify the sieve estimators. The asymptotic
properties of the resultant estimators are established by utilizing the empirical process
and sieve estimation theories in a novel way. The numerical results in the simulation
studies demonstrate that the proposed method performs well in finite sample. An
application to a sexually transmitted infection data set is provided for an illustration.
WENEN: FREL Gt L, DU MR ERF S SR e Bk . L
WFHRKRFEGE R FEOFRITRINED G KA LA, 1
Biometrika. Biometrics. Statistics in Medicine. Statistica Sinica. JCGS %5 AT I
KRB A0 ZH. LRFEZARP RSN EBH . R E BR300
H. I"AREEARFEEGT EOE . TN RS R E 4.

Simultaneous variable selection and estimation of multivariate panel count data
wE (RIBIHIERE)

Abstract: Panel count data are a general type of data arising from the studies on

recurrent events and occur when the observed information on each study subject

consists of only the numbers of the occurrences of the recurrent events between

successive examinations. It is easy to see that such data can occur in many fields,
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including economic studies, medical studies andsocial sciences. This paper
considers regression analysis of multivariate panel count data with the focus on
variable selection and estimation of significant covariate effects. For the problem, a
minimum  information  criterion-based method is proposed and an
expectation-maximization algorithm is developed for the determination of the
proposed estimator.  Furthermore, the resulting estimator is shown to have the
desirable oracle property and a simulation study is performed and confirms the good
finite-sample properties of the proposed method. Finally the method is applied to a set
of real data arising from a skin cancer study.

WENE: WG, RIOWER A5G F L e . EEO TR
St AR R s R AR N A . /E Biometrics, Journal of
Multivariate Analysis, Statistics in Medicine, Statistical Methods in Medical Research
ST R 10 R EREZRBRPIAREHEDH(C R). HEHRERET
HERIAA T, d s AR 550 H 45 .

Y E 2: Statistical Learning under Data Heterogeneity: from foundation
models to personalized inference

TabPFN: One model to rule them all?
BREBR GBrindg B K5

Abstract: A recent study introduced TabPFN, a transformer-based deep learning
model for regression and classification on tabular data, which is claimed to
outperform all previous methods on datasets with up to 10,000 samples by a wide
margin, using substantially less training time. Furthermore, it has called TabPFN a
foundation model, as it can support data generation, density estimation, learning
reusable embeddings, and fine-tuning. If these statements are well-supported, TabPFN
may have the potential to supersede existing modeling approaches on a wide range of
statistical tasks, mirroring a similar revolution in other areas of artificial intelligence
that began with the advent of large language models. An explanation of how TabPFN
works is provided by emphasizing its interpretation as an approximate Bayesian
inference. More evidence of its foundation model capabilities is also provided: It is
shown that an out-of-the-box application of TabPFN vastly outperforms specialized
state-of-the-art methods for semi-supervised parameter estimation, prediction under
covariate shift, and heterogeneous treatment effect estimation. It is further shown that
TabPFN can outperform LASSO at sparse regression and can break a
robustness-efficiency trade-off in classification.

& A4 : Dr Yan Shuo Tan is an Assistant Professor at the Department of
Statistics and Data Science at the National University of Singapore. His research
focuses on the theory and methodology of tree-based methods, randomized ensembles,
Bayesian tree ensemble modeling, and in-context learning for tabular data. His work
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has been published at PNAS, AOS, JRSSB, IMLR, ICML, NeurIPS, AISTATS, COLT,
and other venues. He was previously a Neyman Visiting Assistant Professor at UC
Berkeley and a PhD student at the University of Michigan.

TabClustPFN: A prior-fitted network for tabular data clustering
K (FEARKE)

Abstract: Clustering tabular data is a fundamental yet challenging problem due to
heterogeneous feature types, diverse data-generating mechanisms, and the absence of
transferable inductive biases across datasets. Prior-fitted networks (PFNs) have
recently demonstrated strong generalization in supervised tabular learning by
amortizing Bayesian inference under a broad synthetic prior. Extending this paradigm
to clustering is nontrivial: clustering is unsupervised, admits a combinatorial and
permutation-invariant output space, and requires inferring the number of clusters. We
introduce TabClustPFN, a prior fitted network for tabular data clustering that
performs amortized Bayesian inference over both cluster assignments and cluster
cardinality. Pretrained on synthetic datasets drawn from a flexible clustering prior,
TabClustPFN clusters unseen datasets in a single forward pass, without dataset
specific retraining or hyperparameter tuning. The model naturally handles
heterogeneous numerical and categorical features and adapts to a wide range of
clustering structures. Experiments on synthetic data and curated real-world tabular
benchmarks show that TabClustPFN outperforms classical, deep, and amortized
clustering baselines, while exhibiting strong robustness in out-of-the-box exploratory
settings.

WMENEN: KEELIUEPEANRK 2G5 REIEO e B . i T
2015 SEFRAG H E B A B K 2D EIE 2B o 52 A, 2022 SEFR NS K9 8 7He
RPN 232 7 o8 A w2 VAR S 8 S8 S Tl W LR DR i 8 S i 7 S (e e P
WA B0 S 28 27 2 A, AH R R Bk R 7E JRRSB, JMLR, IEEE Transactions on
Information Theory 5T Z% AT, PLA ICLR. NeurIPS, ICCV % [E bRl 218 L.

Conformal Inference for Minority Subgroups via Cross-Group Borrowing
SHE (BEHERE)
Abstract: Conformal prediction offers a distribution-free framework for constructing
prediction sets with guaranteed coverage. However, existing conformal methods often
fail to provide reliable inference for underrepresented minority subgroups due to
potential heterogeneity across subpopulations. We propose a new framework, termed
Subgroup Conformal Prediction (SCP), to improve prediction performance for
minority subgroups by borrowing information from other subgroups. This is achieved
by framing subgroup heterogeneity as a general dataset shift problem and applying

reweighting strategies to approximate the distribution in the minority subgroup. SCP
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can be implemented using either a semiparametric exponential tilt model or machine
learning classifiers to obtain the weights. We establish theoretical coverage guarantees
for both approaches under mild conditions, and show that SCP remains valid even
when the working model for the nonconformity score is misspecified. Extensive
simulations demonstrate that SCP yields valid and efficient prediction sets, even under
substantial sample size imbalance between subgroups. We further evaluate SCP using
the Communities and Crimes dataset, focusing on crime rate prediction for African
American-majority communities. The results demonstrate that SCP substantially
improves prediction performance across multiple crime types, whereas existing
conformal methods often fail to achieve nominal coverage.”.

WENE I SEHLFEREG I SEIR 2 R BBEHIR . b T AR 3R
Rauit L, BRI R IR G 1L (UCSF) ML 5t Ft.
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Personalizing black-box models for nonparametric regression with minimax
optimality
R (BHERP)

Abstract: Recent advances in large-scale models, including deep neural networks and
large language models, have substantially improved performance across a wide range
of learning tasks. The widespread availability of such pre-trained models creates new
opportunities for data-efficient statistical learning, provided they can be effectively
integrated into downstream tasks. Motivated by this setting, we study few-shot
personalization, where a pre-trained black-box model is adapted to a target domain
using a limited number of samples. We develop a theoretical framework for few-shot
personalization in nonparametric regression and propose algorithms that can
incorporate a black-box pre-trained model into the regression procedure. We establish
the minimax optimal rate for the personalization problem and show that the proposed
method attains this rate. Our results quantify the statistical benefits of leveraging
pre-trained models under sample scarcity and provide robustness guarantees when the
pre-trained model is not informative. We demonstrate the finite-sample performance
of the methods through simulations and an application to the California housing
dataset with several pre-trained models.

WEANES: B2, BFEREG SRR RE . 2018 SEERL T RE Y
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Bk 3: Advances Methods on Complex Data Analysis
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Locally Weighted Accelerated Failure Time Model with Group Penalty: A
Pan-Cancer Survival Analysis Framework for Identifying Shared Prognostic
Genes in Multiple Genomic Datasets

LRE dEEINRE)

Abstract: High-throughput omics data enable the identification of co-expressed genes,
referred to as shared genes, across diverse subtypes or cancer types, providing insights
into common biological mechanisms underlying tumor progression, treatment
response, and patient outcomes. The mining of shared genes, especially those related
to cancer survival outcomes, critically depends on advanced survival analysis
methodologies. In this study, we propose a novel locally weighted group AFT-lasso
(LWGAL) method that simultaneously borrows information from “surrounding"
cancer datasets (to improve estimation accuracy) and identifies consistent model
structures across cancer datasets (to find shared genes). Simulation studies
demonstrate LWGAL's superior performance in both coefficient estimation and
variable selection. Applied to clinical and genomic data from the Molecular
Taxonomy of Breast Cancer International Consortium (METABRIC) and The Cancer
Genome Atlas (TCGA), LWGAL provides a robust and biologically interpretable
framework for the integrative analysis of heterogeneous cancer survival data and
facilitates the identification of potential therapeutic targets shared across multiple
cancer contexts.

WEANEAN: LRE, b TR HC Gt 5 122 Rl 2o, MhESFm.
2021 LT BN RKZEGE 24P, BUTH [ I5 e 0t 78 2 el K o
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Singular Value-Based Multiple Change Point Detection in Factor Models
=7 (FEARKS)
Abstract: This paper proposes a novel framework to detect multiple change points in
high-dimensional factor models, with a particular focus on orthogonal
shifts—changes that alter the intrinsic structure of the loading space. Such shifts
distort the estimation of factors and loadings, thereby leading to erroneous statistical
inference. However, dedicated detection methods for such shifts are lacking in the
existing literature. To fill this gap, we propose a detection method based on the
singular values of the common component matrix. The key idea is to aggregate

observations before and after an underlying change point, construct a concatenated
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common component matrix, and diagnose structural instability by comparing its
singular values against a data-driven threshold. This procedure is applicable to both
the conventional and the quantile factor model, and is agnostic to the specific
estimation method for factors and loadings. We establish the consistency in estimating
both the number and locations of change points. Simulation studies demonstrate
substantial gains over existing methods, especially in quantile factor models and in
settings with small structural breaks. Furthermore, empirical applications to U.S.
macroeconomic data, global temperature records, and CO2 emissions show that the
proposed method uncovers statistically significant and economically interpretable
structural changes.
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Sparse Bayesian Deep Functional Learning with Structured Region Selection
B R (LIBEMEKRFE)

Abstract: In modern applications such as ECG monitoring, neuroimaging, wearable
sensing, and industrial equipment diagnostics, complex and continuously structured
data are ubiquitous, presenting both challenges and opportunities for functional data
analysis. However, existing methods face a critical trade-off: conventional functional
models are limited by linearity, whereas deep learning approaches lack interpretable
region selection for sparse effects. To bridge these gaps, we propose a sparse Bayesian
functional deep neural network (sBayFDNN). It learns adaptive functional
embeddings through a deep Bayesian architecture to capture complex nonlinear
relationships, while a structured prior enables interpretable, region-wise selection of
influential domains with quantified uncertainty. Theoretically, we establish rigorous
approximation error bounds, posterior consistency, and region selection consistency.
These results provide the first theoretical guarantees for a Bayesian deep functional
model, ensuring its reliability and statistical rigor. Empirically, comprehensive
simulations and real-world studies confirm the effectiveness and superiority of
sBayFDNN. Crucially, sBayFDNN excels in recognizing intricate dependencies for
accurate predictions and more precisely identifies functionally meaningful regions,
capabilities fundamentally beyond existing approaches.
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An adaptive test on high-dimensional parameters in single-index models
fER L (R RZE)

Abstract: In the context of high-dimensional hypothesis test, the adaptive power
enhancement test methods that maintain high statistical power across a wide range of
alternatives (including sparse and dense cases) have become an important and
interesting research topic. We consider the adaptive testing of the regression
parameter vector in high-dimensional single-index models. Assuming that the
predictor vector follows the elliptical distribution, we investigate a test statistic based
on the sum-of-powers on elements of the score vector. We establish the asymptotic
null statistical properties of the proposed test statistic and develop an adaptive power
enhancement testing procedure by combining P-values from the sum-of-powers type
test and the extreme-value-type test is proposed. Simulation results reveal that the
proposed test significantly enhances the statistical power while maintaining
well-controlled type I error, and it performs powerfully across a spectrum of
scenarios.
wE AW MR, WK, LA R 56 E W] JE 751k K 2% (University
of Minnesota, Twin Cities)Z 1T &+ HHIR S K RV 4. i%‘éﬁﬁ?ﬁﬁ[’]
NEAEGETHHEWRIBE LR R B S . R E K ARG WA H AR
FEIHZ 0. LA —/EE (BUdiR{E#) 7£ J.Theor. Probab.. J.Multivariate Anal.
Sci.China:Math.55 & 3£ SCI # AR 30 R

Re@isE 4: Statistical Modeling and Inference for Complex and Unstructured
Data

Alteration detection of tensor dependence structure via sparsity-exploited
reranking algorithm

TF (EITRF)
Abstract: Tensor-valued data arise frequently from a wide variety of scientific
applications, and many among them can be translated into an alteration detection
problem of tensor dependence structures. In this article, we formulate the problem
under the popularly adopted tensor-normal distributions and aim at two-sample
correlation/partial correlation comparisons of tensor-valued observations. Through
decorrelation and centralization, a separable covariance structure is employed to pool
sample information from different tensor modes to enhance the power of the test.
Additionally, we propose a novel Sparsity-Exploited Reranking Algorithm (SERA) to

further improve the multiple testing efficiency. Such efficiency gain is achieved by
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incorporating a carefully constructed auxiliary tensor sequence to rerank the p-values.
Besides the tensor framework, SERA is also generally applicable to a wide range of
two-sample large-scale inference problems with sparsity structures, and is of
independent interest. The asymptotic properties of the proposed test are derived and
the algorithm is shown to control the false discovery at the pre-specified level. We
demonstrate the efficacy of the proposed method through intensive simulations and
two scientific applications.
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Conditional Selective Inference for the Selected Groups in Panel Data
JiE (BREXE)

Abstract: This paper addresses the problem of testing differences in group-specific
slopes between clusters identified via k-means clustering in panel data. In this setting,
classical Wald-type tests are inherently invalid, as they yield severely inflated Type I
error probabilities. This failure stems from "double dipping" - using the same dataset
for both group identification and subsequent inference. To resolve this, we propose a
valid selective inference approach that conditions on the selection event to account for
data-driven clustering. We derive an efficient algorithm to compute exact p-values for
$k$-means outcomes. Our framework is notably flexible: it requires only the
asymptotic normality of initial estimators and extends naturally to GMM estimation,
making it applicable to dynamic panel models and panel data models with
endogenous variables. Simulation studies demonstrate robust finite-sample
performance. Applying our method to the global relationship between economic
growth and CO2 emissions, we uncover novel evidence of cross-country
heterogeneity. We also provide the R package, TestHomoPanel, to facilitate
implementation.
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Efficient Reasoning with Statistical Guarantees for Large Language Models

Bt (EAREKRE)
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Abstract: Large reasoning models (LRMs) excel at complex tasks but are
computationally expensive to run. While dynamically switching between high-cost
"thinking" and low-cost "non-thinking" modes can improve efficiency, current
methods lack guarantees and can introduce errors. To address this, we propose PAC
Reasoning, a framework that provides statistical guarantees on performance loss when
making such switches. Our method calculates a confidence bound for the potential
performance loss based on model uncertainty and uses this to set a switching
threshold. This ensures the performance loss remains within a user-specified tolerance.
Theoretical analysis proves our approach bounds the performance loss in a
distribution-free manner. Experiments on standard benchmarks demonstrate that PAC
Reasoning effectively reduces computational costs while reliably controlling the
performance loss as specified by the user.
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Statistical Inference for Mediation Models with High Dimensional Exposures
and Mediators

JAE (FRMEXE)

Abstract: High-dimensional mediation analysis has gained increasing interest in
various fields, particularly in genetic and medical research. Compared with existing
works that focus mainly on high-dimensional mediators, this paper advocates a new
framework of Partial Regularization-based Inference for Mediation Effects (PRIME)
when both exposures and mediators are high-dimensional. Estimated direct and
indirect effects are established using a group-wise partially penalized least squares
method, incorporating a double-layer latent factor structure. F-type and Wald tests for
the high-dimensional direct and indirect effects, respectively, are advocated based on
the proposed estimators. Both theoretical and numerical performance of PRIME have
been carefully studied. PRIME is also applied to investigating direct effects of genetic
variants on Alzheimer’s disease (AD) and indirect effects of them mediated by
changes in brain activity intensity.
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Generalized trace regression with simultaneously nonconvex nuclear norm and
two-dimensional spline lasso

ZE LAEMEKE)

Abstract: Matrix-valued data have found extensive applications in various fields,
such as modern biomedical imaging, chemometrics, and economics. In this paper, we
address the problem of generalized trace regression involving matrix-valued
covariates. To estimate the unknown parameters, we propose a penalty that combines
the MCP nuclear norm and two-dimensional spline lasso. This penalty accounts for
the potential low-rank and row/column order structures in the matrix-valued
covariates. We establish the general theory and explicit statistical convergence rate of
the resulting estimator. Through simulations, we demonstrate the advantages of our
proposed method compared to other competing methods. Finally, we apply our
approach to analyze brain-image datasets related to Alzheimer's disease, identifying
several efficient regions that illustrate the mechanism of Alzheimer's.
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Estimating Endogenous Ordinal Treatment Effects with High-Dimensional
Instruments and Covariates

= I CANiY 2y N )
Abstract: We propose a novel two-stage approach to estimate the causal effect of an
endogenous ordinal treatment variable on an outcome, using high-dimensional
instruments and covariates. In the first stage, we apply a penalized proportional odds
reduced-form model to estimate the ordinal treatment propensity score and optimal
instrument. In the second stage, we substitute ordinal data with predicted values and
derive the ordinal logistic instrumental variable estimator (OLIVE) for the
endogenous causal effect via least squares regression. Our model allows the number
of covariates to exceed the sample size; in such scenarios, we use double selection to
identify key controls and introduce the double selection plus ordinal logistic
instrumental variable estimator (DS-OLIVE). We prove DS-OLIVE is root n
consistent and asymptotically normal. Simulations demonstrate that OLIVE and

DS-OLIVE surpass existing methods in bias and mean squared error. Finally, we
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apply our method to a case study assessing parental health’s impact on children’s
study performance.
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Testing for large cross-covariance matrix: a normal-reference approach
FITHE (LHEMEKRZE)

Abstract: Testing whether a large cross-covariance matrix is zero serves as a
fundamental tool for assessing relationships between sets of wvariables, with
applications ranging from genomics to psychology and beyond. Despite a variety of
available tests, their performance may be sensitive to violations of underlying
assumptions, e.g., the null distribution is skewed or the underlying assumptions are
not well matched to the data, which can affect reliability in practice. In this paper, we
propose a normal-reference test for zero cross-covariance. Under certain regularity
conditions and the null hypothesis, we demonstrate that the proposed test statistic is
asymptotically equivalent in distribution to a chi-squared-type mixture. It is then
justified to approximate the null distribution of the proposed test statistic using that of
the chi-squared-type mixture. To obtain a practically implementable test procedure,
we further use a three-cumulant-matched chi-squared-approximation approach to
approximate this mixture’s distribution. Additionally, we establish the asymptotic
power of the proposed test under the local alternatives. Furthermore, we compare the
proposed test with existing tests using simulation results, demonstrating that the
proposed test exhibits favorable properties in terms of size control, while remaining
competitive in power.
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Multi-Level Factorial Designs Under Mixed Parameterization
BEHH QLAEMEKRE
Abstract: In statistical modeling and inference, the choice of parameterization
directly determines the statistical interpretation and estimation efficiency of model
parameters. For factorial experiments, this choice has traditionally been made
between orthogonal and baseline frameworks. However, practical applications often
demand interpreting results within both frameworks simultaneously, leading to the
concept of mixed parameterization (MP). This work aims to investigate the
construction and theoretical properties of multi-level designs under MP. We first

establish the relationships among orthogonal, baseline, and mixed parameterizations.
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We then demonstrate that, under MP, an orthogonal array achieves Ds-optimality
among all designs and attains As-optimality within the class of balanced designs
under the main-effect model. Building on these results, we propose two minimum
aberration criteria for multi-level designs and present a search algorithm for
constructing optimal designs under MP, thereby offering new methodologies for
multi-level experiments.
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The MLE for sparse Rasch model: Consistency, top-k recovery and Gaussian
approximation

FiIT (HEFIRTERE)

Abstract: In this article, we study the estimation and inference for the Rasch model
when the number of individuals and items are both large. In this context, it may be
impractical for each of the individuals to provide all possible responses. Therefore, it
is desirable to study sparse item response experiments. We consider the Erd\H{o }

s\textendash R\'enyi random sampling design, where an individual responds to an
item with probability Ep&. We establish a non-asymptotical upper bound for the
maximum likelihood estimator by extending the leave-one-out method for the Rasch
model. We then consider the issue of top-k recovery and establish the optimimal .We
further establish the asymptotical normality of the MLE by using a simple matrix to
approximate the inverse of the Fisher information matrix. The theoretical results are

corroborated by simulation studies and an analysis of a large item-response dataset.

Wi AR EiBO7, HerP I R KA e s A, W FTT7 180 9 WY 48 Kt 3 A

Linear spline index regression model: Interpretability, nonlinearity and
dimension reduction

BJ8 (HEFIHTERE)
Abstract: Inspired by the complexity of certain real-world datasets, this article
introduces a novel flexible linear spline index regression model. The model posits
piecewise linear effects of an index on the response, with continuous changes
occurring at knots. Significantly, it possesses the interpretability of linear models,
captures nonlinear effects similar to nonparametric models, and achieves dimension
reduction like single-index regression models. In the model, both the locations and
number of knots are unknown. This not only enhances the adaptability of the model in

practical applications but also presents challenges in estimating and inferring the
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unknown parameters. Here, the knots represent points where the effects of covariates
on the response exhibit significant changes while still maintaining continuity.
Combining the penalized approach with convolution techniques, we propose a new
method to simultaneously estimate the unknown parameters and the number of knots.
The proposed method allows the number of knots to diverge with the sample size. We
demonstrate that the proposed estimators can identify the number of knots with a
probability approaching one and estimate the coefficients as efficiently as if the
number of knots is known in advance. We also introduce a procedure to test the
presence of knots. Simulation studies and two real datasets are employed to assess the

finite sample performance of the proposed method.
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Semiparametric Analysis for Paired Comparisons with Covariates
REEH (HHIMTEARE)

Abstract: Statistical inference in parametric models (e.g., the Bradley--Terry model
and its variants) for paired-comparison data has been explored in the
high-dimensional regime, in which the number of items involving in paired
comparisons diverges. However, parametric models are highly susceptible to model
misspecification. To relax the assumption of known distributions and provide
flexibility, we propose a semiparametric framework for modeling the merits of items
and covariate effects (e.g., home-field advantage) by introducing latent random
variables with unspecified distributions. As the number of parameters increases with
the number of items, semiparametric inference is highly nontrivial. To address this
issue, we employ a kernel-based least squares approach to estimate all unknown
parameters. When each pair of items has a fixed number of comparisons and the
number of items tends to infinity, we prove the consistency of all resulting estimators
and derive their asymptotic normal distributions. To the best of our knowledge, this is
the first study to conduct a semiparametric analysis of paired comparisons with an
increasing dimension. We conduct simulations to evaluate the finite-sample
performance of the proposed method and illustrate its practical utility by analyzing an
NBA dataset.
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Graph Neural Networks for Generalized Mundlak Estimator under Network
Confounding

fHEH GLTKRE¥)
Abstract: This paper proposes a generalized Mundlak estimator based on graph
neural networks (GME-GNN). The estimator is designed to mitigate bias arising from
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group-level heterogeneity and to accommodate within-group dependence among
individuals. Traditional fixed-effects models handle group heterogeneity via
group-specific intercepts, but require overly strict linear additivity and intra-group
independence assumptions, and are confined to within-group comparisons. Rather
than relying on intercepts, GME-GNN uses aggregated group-level balancing
statistics to fully control between-group confounding, enabling valid cross-group
comparisons and relaxing linearity constraints. It further employs graph neural
network message-passing to adaptively learn nonlinear representations and capture
intra-group interaction effects. Theoretical analysis shows that the estimator satisfies
double robustness and is asymptotically normal. Simulation and empirical studies
confirm its performance.
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Variational Bayes for High-Dimensional Multi-Source Heterogeneous Data with
Sparse Priors

ZLW (ZERE

Abstract: High-dimensional data is becoming increasingly prevalent in scientific
fields such as genomics, economics, and medicine. However, recent studies have
indicated that such data is often heterogeneous. Most existing research focuses either
on high-dimensional multi-source data or on isolated heterogeneous datasets, leaving
a significant gap for joint modeling and inference of high-dimensional multi-source
heterogeneous data. In this paper, we employ a Bayesian method to address the
estimation problem associated with high-dimensional multi-source heterogeneous
data, aiming to extract shared features across all subpopulations while also examining
the unique heterogeneity within each subpopulation. We introduce a scalable and
interpretable Bayesian model for multi-source heterogeneous linear data that employs
a sparsity-inducing spike-and-slab prior, featuring a Laplace slab and a Dirac spike.
To address the computational challenges associated with the posterior, we implement
a mean-field variational approximation that utilizes a factorizable family of
spike-and-slab distributions. Our method overcomes the high computational cost of
Gibbs sampling while preserving valuable features, providing a posterior distribution
for the parameters and offering a natural mechanism for variable selection via
posterior inclusion probabilities. Through simulation studies and an application to five
cancer datasets in real-world the Cancer Genome Atlas (TCGA), we demonstrate the
effectiveness of our variational Bayesian approach. Our results show the advantages
of our method in terms of computational efficiency and scalability compared to Gibbs
sampling method and penalized frequentist methods for integrative analysis, making it
well-suited for analyzing high-dimensional multi-source heterogeneous data. The
proposed variational Bayesian algorithms have been implemented in the R package
VBMS, which is publicly available on CRAN.
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Regression Analysis of Interval-Censored Failure Time Data with Change Points
and a Cured Subgroup

A GEHRXRED
Abstract: There exists a substantial body of literature that discusses regression
analysis of interval-censored failure time data and also many methods have been
proposed for handling the presence of a cured subgroup. However, only limited
research exists on the problems incorporating change points, with or without a cured
subgroup, which can occur in various contexts such as clinical trials where disease
risks may shift dramatically when certain biological indicators exceed specific
thresholds. To fill this gap, we consider a class of partly linear transformation models
within the mixture cure model framework and propose a sieve maximum likelihood
estimation approach using Bernstein polynomials and piecewise linear functions for
inference. Additionally, we provide a data-driven adaptive procedure to identify the
number and locations of change points and establish the asymptotic properties of the
proposed method. Extensive simulation studies demonstrate the effectiveness and
practical utility of the proposed methods, which are applied to the real data from a
breast cancer study that motivated this work.
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A Bayesian Transformation Model for Informative Partly Interval-Censored
Data with Covariates Subject to Measurement Error

BHFE (KEIIKE)
Abstract: Linear transformation models are one of the commonly used models for
regression analysis of failure time data due to their flexibility. Although the existing
literature provides many methods for fitting transformation models with fixed
covariates and non-informative censoring, extending these methods to scenarios with
covariates subject to measurement error and informative censoring remains

challenging. As pointed out in the literature, failure to account for covariate
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measurement errors or informative censoring may lead to estimation bias or
misleading conclusions. Therefore, in this article, we consider a more complicated
and general situation where both covariate measurement errors and informative
censoring, or more especially informative partly interval censoring, exist. For this
problem, we propose a new joint model for regression analysis of such data and
present a general Bayesian estimation procedure that can handle both non-informative
censoring and informative censoring, using I-splines to approximate unknown
functions. To implement this method, we propose a flexible and stable Markov chain
Monte Carlo (MCMC) algorithm through a four-stage data augmentation. This
method is simple and easy to use. We conduct extensive simulation studies to
compare the naive method with the Bayesian method, verifying the effectiveness of
the Bayesian method. We also present a practical application to illustrate the proposed
method.
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Robust CUSUM test of mean change-point for panel data with dependent errors
B E (ZRKRE)
Abstract: Change-point detection statistics of mean are commonly constructed using
first order moment information, but the existing mean change-point tests often suffer
from a low power issue in panel data models. To address this limitation, we develop a
robust alternative. By utilizing both first and second order moments, we construct two
types of cumulative sum (CUSUM) tests of mean change-point for panel data model
with strong mixing errors. For both tests, we derive their limit distributions under the
null hypothesis and characterize their limit behavior under the alternative. Based on
the threshold of limit distribution, we employ the Bonferroni method to combine the
strengths of these two tests into one combined test. Under a range of scenarios
featuring mean shifts in panel data, our combined test proves to be a more robust and
powerful method for detecting mean change-point than existing approaches. Finally,
we illustrate the practical relevance of our methodology through a case study of mean

change-point detection using panel data of stock index data.
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Optimal designs for active controlled dose-response models with asymmetric
errors

W& (ZRITERE)

Abstract: The optimal design of dose-finding studies with an active control has only
been investigated in the literature for regression models that arise from an accurate
error distribution. In this paper, we mainly determine optimal designs for estimating
the smallest dose achieving the same treatment effect as the active control from the
perspective of the second-order least squares estimation (SLSE). This estimation
method has been demonstrated to be asymptotically more efficient than the ordinary
least squares estimation (OLSE) when the error distribution is asymmetric. More
precisely, we develop optimal design theory based on the SLSE, including
equivalence theorems for $\phi_p$-optimal designs and a geometric characterization
of $\tilde {c}$-optimal designs, which are then illustrated with examples. Furthermore,
we investigate the finite sample properties of optimal designs and compare the SLSE
with OLSE through simulation, numerical results show that the variance reduction of
the SLSE is quite significant when optimal designs based on the SLSE are used for
certain situations. Finally, the sensitivity of optimal designs to parameter
mis-specifications has also been discussed.
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Sparse K-spatial-median for high dimensional clustering problem
FEFF GRREITIERS)
Abstract: We propose a stable and robust clustering framework for high-dimensional
data with heavy tails and the presence of irrelevant variables. The method replaces the
mean updates of Lloyd's $K$-means with spatial medians to enhance robustness. For
the assignment step, the framework accommodates either a Euclidean rule for

computational simplicity or a robust Mahalanobis metric based on the spatial sign
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covariance matrix to account for scale heterogeneity and feature dependence. To
handle the $p \gg n$ regime, we further introduce a simple hard feature-exclusion
mechanism that removes weakly separating dimensions based on across-center
dispersion, with the exclusion threshold selected automatically via a
permutation-based Gap criterion. Simulation studies under correlated Gaussian and
multivariate $t$ models demonstrate that the proposed approach provides competitive
clustering accuracy and improved stability relative to $K$-means and sparse
$K$-means baselines.
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Transfer Learning for High-dimensional Accelerated Failure Time Models
REE (ZRKRFE)
Abstract: Transfer learning is a powerful tool to leverage information from different
but related source domain to boost performance of the target task. Despite the
substantial developments in various high-dimensional data analysis, survival data are
insufficiently accounted by current transfer learning approaches. Random censoring
mechanism, the population heterogeneity of multiple datasets and high dimensionality
of predictors pose major challenges. How to properly conduct transfer learning
procedure onto survival datasets to improve the statistical inference at the target and
simultaneously guarantee theoretical properties remain unclear. In this paper, we
propose a new transfer learning method for the high-dimensional right-censored
survival data under accelerated failure time (AFT) model. The proposed method
applies mean imputation techniques to adjust for censoring data, thus facilitating the
subsequent pooling and debiasing transfer procedures. We show that under mild
conditions, the proposed method achieves lower error bounds over the existing
non-transfer learning methods even there exists obstacles from censoring. We also
develop an algorithm based on sample splitting to detect informative source datasets
and prove that the selected informative sources is consistent with the true one.
Extensive simulation results and a real data case concerning TCGA micro-array gene
expression are reported to support our theoretical claims and to demonstrate the
empirical usefulness of the proposed transfer learning method. To the best of our
knowledge, this is the first work on transfer learning for high-dimensional accelerated

failure time modelling with theoretical guarantees.
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Re@isE 9: Stratistical Learning and Inference for Complex Data

Model-based optimal randomization procedure for treatment-covariate
interaction tests

X|H5E GAIEE T RE)

Abstract: Linear models are extensively used in the analysis of clinical trials.
However, required model assumptions (e.g. homoscedasticity) may not be satisfied in
practice, resulting in low power of treatment—covariate interaction tests. Various
interaction tests have been proposed to improve the efficiency of detecting differences
in treatment—covariate interactions. Aiming to fundamentally improve the power of
treatment—covariate interaction tests, for heteroscedasticity of treatment responses, we
develop a model-based optimal randomization procedure, referred to as model-based
Neyman allocation (MNA) in this article. The derived limiting allocation proportion
indicates that the procedure MNA is a generalization of response-adaptive
randomization targeting Neyman allocation (RAR-NA). In theory, we demonstrate
that the procedure MNA can maximize the power of treatment—covariate interaction
tests. The issue of sample size estimation is also addressed. Simulation studies show,
in the framework of the heteroscedastic linear model, compared with Pocock and
Simon’s minimization method and RAR-NA, the procedure MNA has the greatest
power of tests for both systematic effects and treatment—covariate interactions, even
under model misspecification. Finally, the efficiency of the procedure MNA is
illustrated by a hypothetical case study based on a real schizophrenia clinical trial.
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Network alternating direction method of multipliers for ultrahigh-dimensional
decentralized federated learning
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Abstract: Ultrahigh-dimensional data analysis has received great achievement in
recent years. When the data are stored in multiple clients and the clients can be
connected only with each other through a network structure, the implementation of
ultrahigh-dimensional analysis can be numerically challenging or even infeasible. In
this work, we study decentralized federated learning for ultrahigh-dimensional data
analysis, where the parameters of interest are estimated via a large amount of devices
without data sharing by a network structure. In the local machines, each parallel runs
gradient ascent to obtain estimators via the sparsity-restricted constrained methods.
Also, we obtain a global model by aggregating each machine's information via an
alternating direction method of multipliers (ADMM) using a concave pairwise fusion
penalty between different machines through a network structure. The proposed
method can mitigate privacy risks from traditional machine learning, recover the
sparsity and provide estimates of all regression coefficients simultaneously. Under
mild conditions, we show the convergence and estimation consistency of our method.
The promising performance of the method is supported by both simulated and real
data examples.
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Doubly Robust and Outlier-Resistant Semiparametric Estimation of Optimal
Individualized Treatment Regimes

FAE AR RE)
Abstract: A fundamental challenge in precision medicine lies in constructing optimal
individualized treatment regimes, as existing estimation methods typically rely
heavily on the correct specification of underlying models. Furthermore, most standard
approaches employ least-squares type loss functions, rendering the estimated
treatment regimes vulnerable to outliers and heavy-tailed errors. To address these
issues, we propose a novel doubly robust semiparametric direct learning framework
for estimating optimal ITRs. Specifically, we construct a new class of estimating
equations that integrates robust score functions, with doubly robust method and a
nonparametric covariate-centering projection. Theoretical results establish that the
proposed estimator possesses the double robustness property; that is, it yields
consistent estimates of the optimal treatment regime parameters provided that either
the propensity score model or the baseline outcome regression model is correctly

specified. Concurrently, this approach effectively mitigates the impact of extreme
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observations, reduces reliance on stringent model assumptions, and preserves the
interpretability of linear decision rules.
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Estimation and testing for fixed effects partially linear nonparametric panel
regression model with separable spatially and serially correlated error structure

X GAIERHER)

Abstract: Panel data collected from locations” may exhibit spatial and serial
correlations. In order to study such spatial and serial correlations, and possible
existing nonlinear relationships, a fixed effects partially linear nonparametric panel
regression model with separable spatially and serially correlated error structure is
introduced. We obtain profile quasi-maximum likelihood estimators (PQMLESs) of the
unknowns. Furthermore, a generalized F-test called F_NT is designed for assessing
the reasonability of nonparametric component setting. Asymptotic properties of
PQMLEs and F_NT are provided under several conditions. Monte Carlo trials imply
our estimators and test statistic exhibit good performance in finite samples and model
misspecification may lead to substantial influence on the estimates of unknown
parameters. The analysis of provincial housing price in China reveals the presence of
nonlinear, spatial and serial correlation relationships.
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ResE 10: Agentic AI and Multi-Armed Bandit: Advances in Statistical Theory
and Application

Asymptotic Theory and Sequential Test for General Multi-Armed Bandit Process
ZH (BARZTEKRE)
Abstract: Multi-armed bandit (MAB) processes constitute a foundational subclass of
reinforcement learning problems and represent a central topic in statistical decision
theory, but are limited to simultaneous adaptive allocation and sequential test, because
of the absence of asymptotic theory under non-i.i.d. sequence and sublinear
information. To address this open challenge, we propose Urn Bandit (UNB) process to
integrate the reinforcement mechanism of urn probabilistic models with MAB
principles, ensuring almost sure convergence of resource allocation to optimal arms.

We establish the joint functional central limit theorem (FCLT) for consistent
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estimators of expected rewards under non-i.i.d., non-sub-Gaussian and sublinear
reward samples with pairwise correlations across arms. To overcome the limitations
of existing methods that focus mainly on cumulative regret, we establish the
asymptotic theory along with adaptive allocation that serves powerful sequential test,
such as arms comparison, A/B testing, and policy valuation. Simulation studies and
real data analysis demonstrate that UNB maintains statistical test performance of
equal randomization (ER) design but obtain more average rewards like classical MAB
processes.
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Semi-supervised learning using copula-based regression and model averaging
WikE (FHRZEKRE)

Abstract: The available data in semi-supervised learning usually consists of relatively
small sized labeled data and much larger sized unlabeled data. How to effectively
exploit unlabeled data is the key issue. In this paper, we write the regression function
in the form of a copula and marginal distributions, and the unlabeled data can be
exploited to improve the estimation of the marginal distributions. The predictions
based on different copulas are weighted, where the weights are obtained by
minimizing an asymptotic unbiased estimator of the prediction loss. Error-ambiguity
decomposition of the prediction loss is performed such that unlabeled data can be
exploited to improve the prediction loss estimation. We demonstrate the asymptotic
normality and the nonasymptotic error bounds of copula parameters and regression
function estimators of the candidate models under the semi-supervised framework, as
well as the asymptotic optimality and weight consistency of the model averaging
estimator. By incorporating unlabeled data into the candidate model estimation
process, one can achieve a sharper error bound in comparison to the supervised
counterpart. In addition, our model averaging estimator achieves faster convergence
rates of asymptotic optimality and weight consistency than the supervised counterpart.
Extensive simulation experiments and the California housing dataset demonstrate the
effectiveness of the proposed method.
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Many two-armed bandits-driven Optimization via the strategic law of large
numbers

KEHE (LRMEKRZE)

Abstract: This paper proposes a framework for the global optimization of a possibly
multimodal continuous function in a bounded rectangular domain. We first show that
global optimization is equivalent to an optimal (sampling) strategy formation in a
two-armed decision model with known distributions, based on the strategic law of
large numbers we establish. There are many optimal strategies in general. We show
that a concrete strategy using the sign of the partial gradient of the unique solution to
a parabolic partial differential equation (PDE) is asymptotically optimal. Motivated
by these results, we propose a class of Strategic Monte Carlo Optimization (SMCO)
algorithms, which uses a simple strategy that makes coordinate-wise two-armed
decisions based on the signs of the partial gradient (or practically the first difference)
of the objective function, without the need of solving PDEs. Under some sufficient
conditions, we establish that our SMCO algorithm converges to a local optimizer
from a single starting point, and to a global optimizer under a growing set of starting
points. Extensive numerical studies demonstrate the suitability of our SMCO
algorithms for global optimization well beyond the theoretical guarantees established
herein. For a wide range of deterministic and random test functions with challenging
landscapes (multimodal, nondifferentiable, discontinuous),our SMCOalgorithms
perform robustly well, even in high-dimensional (d =200 ~ 1,000) settings. In fact,
our algorithms outperform many state-of-the-art global optimizers, as well as local
algorithms (with the same set of starting points as ours).
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Agentic Al agent Uncertainty Quantification in Infinite horizon
FPRAR (FRZEARE)
Abstract: This paper develops a rigorous mathematical framework for multi-agent
decision systems featuring general task-driven functions. We formalize agents as
autonomous decision-making entities operating within interactive environments and
establish fundamental limits on the achievable task-driven levels. Beyond the
traditional paradigm of reward maximization, the proposed theory accommodates
diverse risk preferences by leveraging task-driven-specific value functions, thereby

enhancing its adaptability to complex real-world scenarios. The key contributions of
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this work are threefold: (1) derivation of utility upper bounds under conditional
independence assumptions, (2) construction of optimal policies that attain these
theoretical bounds, and (3) development of distributional Bellman operators tailored
for multi-agent reinforcement learning. This framework lays a solid theoretical
foundation for coordination and optimization in complex multi-agent systems, with
promising applications in distributed artificial intelligence and economic
decision-making domains.
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YRR E 11: Advances in Statistical Learning, Fuzzy Logic, and Stochastic
Dynamics
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Intuitionistic proximity-consensus fuzzy geometric twin support vector machine
with best subset selection

Frel (ERIFFERZE)
Abstract: The intuitionistic fuzzy twin support vector machine (IFTSVM) utilizes the
class center-based intuitionistic fuzzy set (IFS) to enhance the robustness of twin
support vector machine (TSVM). While IFTSVM has successfully mitigated the

impact of noise and outliers, significant room for improvement remains: 1) the class
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center-based IFS is still sensitive to resampling noise; 2) TSVM cannot achieve
feature selection. To address these problems, we propose a novel intuitionistic
proximity-consensus fuzzy (IPCF) geometric TSVM with $1 0$-norm-based best
subset selection to reduce the influence of outliers, resampling noise and noise
features, simultaneously. The proposed IPCF is induced by the distance to the
hyperplane obtained from the least squares one-class support vector machine, rather
than considering the distance to the class center as in IFS. This strategy can
effectively alleviate the effects of both outliers and resampling noise. Moreover, by
incorporating the $1_0$-norm penalty, we can achieve significant feature selection and
noise feature reduction at the same time. Inspired by the recently proposed variable
sorted active set algorithm, we design an efficient algorithm for optimizing the
problem. On both simulating datasets and UCI datasets, the experimental results
validate the advantages of the proposed method. Specifically, compared with other
state-of-the-art support vector classifiers, ours typically performs optimally on the
datasets with redundant features and noise.
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A novel exact confidence interval for the difference of proportions in paired data
using a restricted most probable statistic

Bz (ERLIHKAR)
Abstract: Inference on the difference between two proportions in paired data is a key
issue, particularly in biomedical research and clinical trials. Numerous methods exist
for constructing confidence intervals for this difference. However, approximate
methods that rely on asymptotic normality can be unreliable, underscoring the need
for exact confidence intervals to improve reliability. In this paper, we develop a novel
interval based on the restricted most probable (RMP) method, which is further
optimized using the h-function method to yield an optimal exact interval, ensuring
both reliability and precision. We compare the proposed interval with other exact
intervals developed through methodologies such as the score method, two Tang
methods, the Wang method, the adjusted Wald method, and the score method with
continuity correction. Our comparative analysis, utilizing the infimum coverage
probability and total interval length as evaluation metrics, demonstrates the uniformly
superior performance of the proposed interval. Additionally, an example illustrates its

practical application in real-world scenarios.
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Strong Feller property and ergodicity of generalized Ornstein-Uhlenbeck
processes

K (ERLIEKAE)

Abstract: By a coupling method, we prove some upper bound estimates for the
variations of the transition probabilities of a generalized Ornstein-Uhlenbeck process
driven by a bivariate Lévy process. From those results, we derive the strong Feller
property and the exponential ergodicity of the process in Wasserstein distances under
conditions given directly by the characteristic triplets of the driving noises.
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Re#sE 12: Statistical Process Control: Methodology and Application

Transfer learning-based non-parametric monitoring for the small-sample profile
with temporal correlation

RaA (LEMEKRZE)

Abstract: With the increasing complexity of modern data in fields such as smart
manufacturing and sensor networks, traditional statistical process control methods
encounter significant challenges. This paper proposes novel estimation procedures
based on transfer learning techniques for the small-sample linear profile. Considering
the temporal correlation, the estimated target coefficient sequence is preprocessed by
a decorrelation algorithm based on Cholesky decomposition. Since the estimated
target coefficient lacks a parametric form, a non-parametric exponentially weighted
moving average monitoring scheme based on the empirical distribution function is
proposed, which breaks through the distributional limitation, further broadening the
applicability of our methods. Numerical simulations and applications to air quality
monitoring demonstrate the effectiveness and flexibility of the proposed schemes.
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A study on the performance of matrix control charts based on the normal
distribution
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Abstract: With the explosive growth of data, matrix data has become increasingly
common in fields such as genetic engineering, remote sensing satellites, and
environmental and atmospheric sciences. Monitoring matrix data has also become
increasingly important. Control charts are important tools in the study of statistical
process control. Traditional research assumes that the monitored data follows a
univariate normal distribution or a vector-valued normal distribution. Matrix
sequences can explain the correlations between different row and column variables
simultaneously. However, research on the monitoring of such sequences is very
limited. In this article, based on the matrix normal distribution, we propose three new
matrix control charts. We study the changes in the average run length of three control
charts when a matrix normal process shifts. In the application of control charts, the
true parameters are rarely known explicitly and are usually obtained through
parameter estimation methods. Therefore, estimation errors are inevitable. This article
further investigates the effect of parameter estimation errors on control charts. The
application of the model and control charts is demonstrated in the example section.
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Dynamic count time series modeling and anomaly detection for online
automotive quality complaints

RE QLFERKE)
Abstract: Feedback information concerning automotive quality often suffers from
significant delays, making online consumer complaints an invaluable real-time source
of information for monitoring and assessing product quality. Given that the frequency
of online complaints is influenced by numerous factors, such as automobile quality,
sales, Internet development, and public awareness of rights protection, it exhibits
significant auto-correlation and dynamics. However, the existing modeling methods
have been proven to be unreliable in practical applications, because they often assume
that in-control (IC) processes remain static and they employ models with fixed
parameters. To this end, a dynamic modeling framework that integrates generalized
linear regression with an integer-valued auto-regressive (INAR) state space model is
proposed to capture the evolving nature of the process. Then, a procedure combining
the Extended Kalman Smoothing (EKS) with the Expectation Maximization (EM)
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algorithm, referred to as EM-EKS, is used to estimate the model parameters.
Furthermore, for online monitoring of any upward shifts in the number of complaints,
a control chart (denoted as SDC-INAR(1)-G) with one-step-ahead forecasting value
as the plotting statistic is constructed. Simulation studies show that the proposed
SDC-INAR(1)-G method consistently exhibits much better performance than three
benchmark approaches in different scenarios. Finally, the proposed SDC-INAR(1)-G
method is applied to monitor online complaints of the Volkswagen Sagitar, focusing
on two specific cases: the stationary process of “brake abnormal noise” and the
non-stationary process of “transmission abnormal noise”. The results further
demonstrate that the SDC-INAR(1)-G method outperforms the static approaches in
both cases. The state-space framework and adaptive EM-EKS parameter estimation of
the proposed SDC-INAR(1)-G method ensure robust sensitivities to different shifts,
offering reliable monitoring for both stationary and non-stationary data, remaining, at
the same time, computationally efficient for real-world applications.
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A class of distribution-free monitoring schemes for high-dimensional industrial
processes via origin and modified interpoint distance based algorithms

JER® (PR RS
Abstract: Improvements in measuring devices, the development of sensing
technologies, automated record-keeping and cloud storage facilities have offered us a
large volume of data streams involving many variables for data-driven
decision-making. Consequently, monitoring high-dimensional (HD) processes has
become an essential and exciting topic in statistical process monitoring. HD
monitoring poses a significant challenge because considerable uncertainty is involved
in estimating process parameters when an adequately large reference sample is
unavailable before monitoring. Thus, designing an effective, conveniently
implementable monitoring scheme for the HD processes remains a challenging task
that has yet to be effectively addressed. We develop a class of distribution-free
schemes to monitor multivariate and HD processes based on origin and interpoint
distances. We offer an improved and general way to achieve conditionally distribution
free properties closely. The proposal also combines the advantage of the

nonparametric approaches for jointly monitoring the process location and scale
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parameters with the better shift detection performance of an EWMA scheme. The new
schemes can be easily implemented even when the data dimension is large with a
small number of Phase-I samples. Control limits using the median run length as a
metric are evaluated and tabulated for some cases to implement the proposed chart
quickly. Extensive comparative studies have been conducted to verify the efficacy of
the proposed monitoring schemes. Finally, the proposed schemes are illustrated with a
real problem of monitoring high-dimensional quality characteristics from
semiconductor manufacturing processes.
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Re@sE 13: Statistical Inference Theory for Covariance Matrix, Partial
Correlation and Change-point detection

Adaptive Regularization of High-Dimensional Toeplitz Covariance Matrix
RFH (JTHEIEARE)

Abstract: We propose a Toeplitz covariance estimator using a nonconvex SCAD
penalty and smoothing term. An efficient ADMM algorithm with theoretical
convergences is investigated. Simulations and real data show its effectiveness for
high-dimensional data.
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A robust diagnostic approach in mean shifts for multivariate statistical process
control

R (BERETRE)
Abstract: The control chart is very useful and efficient to detect abnormal changes of
a process, however it is difficult to identify out-of-control variables that are
responsible for the change. Accurate fault diagnosis has become increasingly

important, which helps engineer quickly eliminate the root causes of abnormal
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changes. However, most of existing diagnostic methods were developed under the
assumption of normality, of which the performance is affected by the nonnormality.
To overcome these limitations, this paper attempts to combine Bootstrap technique to
propose a diagnosis method that is robust to underlying distribution, but also
applicable to the case of small out-of-control sample size. Bootstrap technique is used
to improve the diagnostic ability of the diagnostic method, which is our first attempt.
Compared with the existing procedures, numerical simulations favour the proposed
procedure. Finally, an example from a bolt production process is provided to illustrate
the implementation of the proposed procedure.
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Projection-based inference for partial correlation in non-sparse
high-dimensional settings

MRICE CEEARBR TR

Abstract: We develop a projection-based framework for the estimation and
hypothesis testing of partial correlations in high-dimensional settings. The proposed
estimator is asymptotically normal without requiring sparsity assumption, allowing
valid inference in dense regimes. Building on this estimator, we construct a test
statistic and derive its exact distributions under both the null and alternative
hypotheses in closed form. This explicit distributional characterization further yields a
power-optimal projection direction, under which the proposed test attains maximal
power within a broad class of linear projection methods. Extensive simulation studies
demonstrate that the proposed approach achieves accurate estimation and strong
testing performance across a range of high-dimensional scenarios.
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Change-point estimation for mixed-regression model

KEM MR
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Abstract: Change-point problem is widely appeared in many situations such as signal
processing, climate, network flow and so on. In this talk, the mixed regression
model( including both autoregression and the covariates) is considered . Change-point
estimation is investigated by using the penalized least square method, quantile
regression method, linear expectile and adaptive LASSO method for the proposed
model. The corresponding statistical properties are given. Simulations and real
analysis are done to show the advantage of the proposed model and their estimations..
WENEA: KEM, 5, Fog, WA, IR S S R L
R, HASAE T E I Gt Fi o i 553 DL N 24 R i 55 2R
HE R, 2 E TG BUA B H: LT RIRGE T SR 7 2|
=K, BEGH MR R RSB\ RE RS TWRG, TG AR KA
RS PRI “Geit = E R —i ok, MRt B K —RRE . Gt
Fb Tt N RS ERFE R TE 4 T, 48500 H AR A PR T 3RAS7E 0
J AR BN S 2 A R R B SRR S, KRR 50 R, HRERE
F1H, #b 3R

Re@isE 14: Theory and Application of Medical Imaging and Multi-omics Data
Statistics

Nonlinear Causal Structure Learning: Application to Inferring the Gene
Regulatory Network in Breast Cancer

WET EERIMERF)
Abstract: Breast cancers classified by estrogen receptor status (ER+ vs. ER-) show
marked differences in clinical features and prognosis, yet their subtype-specific gene
regulatory mechanisms remain unclear. Accurate causal structure learning (CSL) in
this context is challenging due to nonlinear dependencies, non-Gaussian noise, and
the high dimensionality of genomic data. We propose SR-PC, a novel constraint-based
CSL algorithm to address these challenges. SR-PC integrates parallel reverse-pruning
PC for skeleton learning, Shapley-independence—based v-structure detection, and a
new nonparametric conditional independence test, enhancing both robustness and
accuracy in inferring causal structures. After confirming strong nonlinearity and
non-Gaussianity in METABRIC data, we applied SR-PC to infer subtype-specific
gene regulatory networks (GRNs) for ER+ and ER- breast cancer. The ER+ GRN is
highly interconnected, whereas the ER- GRN is more streamlined. This structural
contrast is consistent with the well-established clinical characteristics of ER subtypes,
with ER+ tumors typically showing higher differentiation and sensitivity to endocrine
therapy, and ER- tumors generally exhibiting a more aggressive phenotype. Extensive
simulations further validate the substantial performance gains of SR-PC over existing

CSL methods, demonstrating its robustness and scalability to complex datasets.
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Multiple-Imputation-Based Multivariate One-sided Tests for Nonlinear
Mixed-Effects Models with Covariate Measurement Error and Left-Censored
Responses

KEB (FEBEERARKRED

Abstract: Multivariate One-sided hypotheses testing problems arise frequently in
practice, which are known to be more powerful than tests ignoring the restrictions. In
this article, we consider multivariate one-sided tests for nonlinear mixed effect models
with both left-censored response and measurement errors in time-varying covariates.
We propose to use a multiple imputation method to address the censoring and
measurement errors simultaneously, since such a method allows us to use existing
““complete-data" methods for multivariate one-sided tests. Some theoretical results
are presented. The proposed methods are illustrated by a HIV real data example and
evaluated by simulations. The results show that our proposed multiple imputation
based test is more powerful than the unconstrained tests based on naive method and
two-step method.
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From Multi-omics to Brain and Behavior: Statistical Integration of Exome
Sequencing, Plasma Proteomics, and Neuroimaging in Mental Health Research

A (IS ImTE A=)
Abstract: Mental disorders are complex conditions arising from the interplay of
genetic, molecular, neurobiological, and environmental factors. In this talk, I will
present a statistical framework for integrating multi-omics and neuroimaging data to
investigate the biological mechanisms underlying behavioral and psychiatric
outcomes. Using two large-scale UK Biobank studies as examples, I will show how
upstream genetic variation and downstream proteomic alterations can be linked to
brain structure and mental health. In the first study, whole-exome sequencing analysis
60



in 304,119 individuals identified rare coding variants and genes associated with
alcohol consumption, with several findings further linked to brain-related pathways
and white matter integrity. In the second study, a longitudinal plasma proteomics
analysis of 46,165 adults identified 157 proteins associated with incident depression
over a median follow-up of 14.5 years, and these proteins were further related to brain
structure, genetic risk, and stress-related events. Together, these studies highlight the
value of advanced statistical methods for integrating genomics, proteomics, and brain
imaging to identify biomarkers, uncover disease mechanisms, and support precision
medicine in psychiatry.
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Multi-block ADMM for Sparse Gaussian Graphical Models
BER WIERE
Abstract: Gaussian graphical models (GGM) are widely used to infer conditional
independence networks from high-dimensional data, but existing methods often
ignore natural block structures (e.g., microbial communities or gene modules) or
impose hard block-diagonal constraints that miss weak cross-block interactions. We
propose a multi-block alternating direction method of multipliers (ADMM) that
jointly estimates a global precision matrix, its diagonal blocks, and auxiliary variables
with adaptive sparse penalties, capturing both within-block dense connections and
between-block sparse links. Theoretically, we prove that the algorithm converges
globally when a strongly convex regularization is added, and we derive an explicit
bound on the bias introduced by the regularization. Extensive simulations show that
our method consistently outperforms competing approaches (graphical lasso,
neighborhood selection, IB-GLasso, BDgraph, BLGGM) in F1 score, recall, and
computational efficiency across uniform/non-uniform block sizes, high-dimensional
small-sample settings, and misspecified block structures. On single-cell data, an
variational EM extension jointly performs cell clustering, gene module inference and
cluster-specific network reconstruction, while an auto-learning mode robustly
recovers modules even when prior block information is noisy or absent. Our method
offers a scalable, theoretically grounded, and practically powerful tool for

reconstructing modular biological networks.
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Subspace change point detection and Clustering
KPR (HEZEARFE)

Abstract: This paper develops a method to detect model structural changes by
applying a Corrected Kernel Principal Component Analysis (CKPCA) to construct the
so-called central distribution deviation subspaces. This approach can efficiently
identify the mean and distribution changes in these dimension reduction subspaces.
We derive that the locations and number changes in the dimension reduction data
subspaces are identical to those in the original data spaces. Meanwhile, we also
explain the necessity of using CKPCA as the classical KPCA fails to identify the
central distribution deviation subspaces in these problems. Additionally, we extend
this approach to clustering by embedding the original data with nonlinear lower
dimensional spaces, providing enhanced capabilities for clustering analysis. The
numerical studies on synthetic and real data sets suggest that the dimension reduction
versions of existing methods for change point detection and clustering significantly
improve the performances of existing approaches in finite sample scenarios.
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Robust Heterogeneous Subgroup Analysis via Composite Quantile Regression
with Pairwise Fusion Penalties

EHK (I RIFERZE)
Abstract: This paper proposes a robust subgroup analysis method based on
composite quantile regression (CQR) and pairwise fusion penalty, aiming to address
the statistical identification of treatment effect heterogeneity in precision medicine.

Traditional *"one-size-fits-all" models lack robustness against non-normal errors and
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outliers, while struggling to effectively capture underlying subgroup structures. By
integrating information from multiple quantile levels, our approach enhances
estimation efficiency while maintaining robustness against heavy-tailed errors and
outliers. We construct a penalized CQR objective function capable of simultaneously
achieving subgroup identification and variable selection, and design an alternating
direction method of multipliers to solve this non-convex optimization problem. Under
general regularity conditions, the consistency of this method in variable selection and
grouping is theoretically established. Numerical simulations demonstrate the superior
performance of the proposed method under various error distributions, while real-data
analysis further validates its effectiveness and robustness in practical applications.
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Feature Selection with Annealing for Shallow Neural Networks Using the
Multi-Stage Stochastic Algorithm

WAk (LEMERE

Abstract: Feature selection is a fundamental challenge in statistics and machine
learning, playing a critical role in improving prediction accuracy and enhancing
model interpretability. It is widely applied across various scientific and practical
domains. However, most existing variable selection methods are developed within the
framework of linear and generalized linear models, which limit their applicability to
more complex data structures. In this presentation, we introduce two novel nonlinear
variable selection approaches that integrate an iterative hard-thresholding operator
into stochastic training of shallow neural networks. The proposed methods
simultaneously identify relevant features and build a predictive model based on the
selected subset using shallow neural networks. Furthermore, we develop a new
Bayesian information criterion to facilitate effective model selection in the
high-dimensional setting. Extensive numerical experiments on both simulated and
real-world datasets demonstrate that the proposed methods achieve competitive
performance compared with the classical approaches in the literature.

wE AN s, O, SEEBE Y HIA NS R gt 4,
5 [EE R A AL s E B e O L, B9 PR I & R gt B vk . 78

Statistics in Medicine -« Statistical Methods in Medical Research - Journal of

63



Nonparametric Statistics 55 [ FRE1 4 AT Fk R ZRIR S 5 E K HARR S
M EIE 130, ESAERE R 13, B RN 4R R 1 ST T &
N o

An Efficient Jackknife Model Averaging Method
BrigE (IIARKZ)

Abstract: Model averaging, an effective method for reducing uncertainty in data
modeling and learning, has been widely applied across various fields, including
economics, finance, and operations research. The leave-one-out cross-validation
(LOOCYV) criterion is a widely used technique to choose weights in model averaging.
It has achieved great success, but its application is limited by the high computational
complexity, especially when the sample size is large. To address this issue, focusing
on generalized linear models (GLMs), we propose a computationally efficient and
approximate leave-one-out crossvalidation (ALOOCYV) weight choice criterion, which
no longer suffers from the need to repeatedly solve optimization problems many times.
Our theoretical analysis presents the discrepancy between the weight estimators
produced by LOOCV and ALOOCYV, which has been proven to vanish asymptotically
under certain conditions. Moreover, the efficient jackknife model averaging (EJMA)
procedure with ALOOCYV for GLMs is proposed. The asymptotic optimality under the
model misspecification and the convergence rate of the selected weights by ALOOCV
are derived, and the over-consistency of the weight estimators and the consistency of
averaging coefficient estimators are established if there exists at least one correct
model. Additionally, to reduce the computational burden caused by an excessive
number of candidate models, we provide a model screening procedure. Numerical
experiments show the remarkable computational efficiency exhibited by EJMA
relative to the model averaging procedure with LOOCYV and the excellent prediction
performance of our method over some common model averaging and selection
procedures.
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Collapsibility via Minimal Separators in Contingency Tables

I GHrEMEK%)
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Abstract: Collapsibility provides a principled approach for dimension reduction in
contingency tables and graphical models. Madigan(1990) pioneered the study of
minimal collapsible sets in decomposable models, but existing algorithms for general
graphs remain computationally demanding. We show that a model is collapsible onto
a target set precisely when that set contains at least one minimal separator between its
non-adjacent vertices. This insight motivates the Close Minimal Separator Absorption
(CMSA) algorithm, which constructs minimal collapsible sets using only local
separator searches at very low costs. Simulations confirm substantial efficiency gains,
making collapsibility analysis practical in high-dimensional settings.
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Additive tree latent variable models with applications to insurance loss
prediction

EZH GREUVEKF)

Abstract: We consider a specific class of regression models with discrete latent
variables, which are commonly used in actuarial science and other fields. When fitting
these parametric regression models, regression functions are estimated for both the
observed response variable and the latent variable, respectively. Feature engineering,
variable selection and model selection become challenging due to the involvement of
multiple regression functions and latent variable. To address these challenges, we
propose additive tree latent variable models. To calibrate these models, we introduce
an iteratively re-weighted gradient boosting (IRGB) algorithm that combines the EM
algorithm with the gradient boosting. In each iteration, the IRGB algorithm trains only
one weak learner in a stagewise manner. Theoretical analysis demonstrates the
monotonic behavior of the likelihood in the IRGB algorithm. We further illustrate the
advantages of the proposed nonparametric methods through an empirical example of
motor insurance claim counts and a case study on French motor third-party liability
insurance pure premiums.
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Statistical inferences for uncertain semiparametric model
ZEY GHERE)

Abstract: Uncertain regression analysis explores functional relationships in uncertain
environments. While existing uncertain statistical models have been widely applied,
they often struggle with some complex uncertain phenomena. This paper introduces
an uncertain semi-varying coefficient model and derives the parameter vector using
the profile least squares method. We provide residual analysis and hypothesis testing
to validate the model’s fit, and introduce a significance test for constant coefficients.
A case study on house prices demonstrates the model’s effectiveness, highlighting its
potential for real-world applications, such as economic forecasting. Statistical tests
indicate that the disturbance term should be characterized as an uncertain variable
rather than a random one.

WENE: R, &, B, HEARIm. gk FEMNERR R Fit
HEWT . ARG A S AL . R RR SRR 12 T, L [E R AR} 2 X
&3 I, BTSRRI N A BRI A E NA T E 13, k5| ST R
RIEWH 101, EIRX AR ARG N EFFEREEEIE 10, RiILEFE-I
FrHERHL AA B IRIE 1T, KRR 100 K5, SCI Wk 90 R -

Characterizing Tail Heterogeneity in Continuous Unimodal Asymmetric
Distributions via Conditional Moments

KIKiE (REMTEARZE)

Abstract: Asymmetric distributions are prevalent in real-world data, and their left and
right tails often exhibit distinct characteristics. Traditional kurtosis coefficient
formulas, however, fail to differentiate these varying properties of the tails.
Consequently, investigating the kurtosis disparity in the tails of asymmetric
distributions is essential. This paper introduces a novel method for calculating the
kurtosis coefficient of asymmetric distributions. By computing the conditional
kurtosis of both tails, it describes the differences between the left and right tails of
asymmetric distributions. The effectiveness of this method for continuous unimodal
distributions is then demonstrated using the Gamma distribution as an example.

WE N Ik, 5, W, BIEIR, AR, A BT AR AR
FREE S EBR G R, BRI R Gt S OB E . SRS ALTE
REEFEA GG 2B BN Ba R 5 KRB 5T N MR 5HH S
THEIEE A, A EPWAMUTI AR RIS 40 5, Hrh SCUSSCIEST 20 53

K@i 17: Advances in Random Matrix Theory and High-Dimensional
Statistical Inference

66



The asymptotic properties of the extreme eigenvectors of high-dimensional
spiked models

FRBEE CRILMTERZ)

Abstract: In this talk, we investigate the asymptotic behaviors of the extreme
eigenvectors in the general spiked covariance matrix and sample canonical correlation
matrix, where the dimension and sample size increase proportionally. We eliminate
the restrictive assumption of the block diagonal structure and the 4th moment in the
population covariance matrix. As for the SCC matrix, we calculate the asymptotic
distribution of inner product of population and sample spiked eigenvectors. Then we
also present simulation results to validate the key theoretical findings.
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Distribution-sharpened sampling for maximum and minimum entry localization
in factorized tensors

FME GHEXED

Abstract: This talk addresses the problem of locating the maximum or minimum
entry of a large-scale factorized tensor, with particular emphasis on tensors
represented in tensor-train format. Since explicit reconstruction of the full tensor is
often computationally prohibitive, the key challenge is to identify the target entry
directly from its compact representation. We present a distribution-sharpened
sampling framework that reformulates extremum localization as a statistical mode
estimation problem. The original tensor is first shifted and normalized into a
probability tensor, so that the desired extremum corresponds to the largest probability
mass. A sharpening transformation based on the Hadamard square is then used to
amplify the relative dominance of the target entry while preserving its location.
Sampling from the resulting high-dimensional discrete distribution is performed
through sequential one-dimensional conditional distributions, which can be efficiently
computed using tensor contractions. Finally, the target location is estimated from
empirical sampling frequencies via a maximum likelihood principle. The talk also
discusses convergence, sample complexity, and the role of effective sample size in
designing practical stopping criteria for the sharpening procedure.
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Nonlinear Latent Space Estimation and Principal Component Analysis
FBE (RABIFIERE)

Abstract: Identifying low-dimensional latent structures in high-dimensional data is a
fundamental problem in statistics and machine learning, with applications in data
compression, storage optimization, and efficient transmission. While Principal
Component Analysis and its variants are widely used for linear dimension reduction,
nonlinear approaches such as autoencoders often require heavy computation and
explicit specification of the nonlinear transformation. In this work, we address the
problem of latent space learning in the context of nonlinear data reconstruction. We
formulate the task as a nonlinear multiple-response regression within the framework
of index models and develop two latent-space estimation methods based on the first-
and second-order forms of Stein’s formula, without requiring prior knowledge of the
nonlinear link function. Under Gaussian input distributions, we establish that the
first-order Stein’s estimator of the low-rank representation matrix coincides with the
PCA solution. Moreover, Stein’s lemma facilitates explicit estimation of the latent
subspace for inputs following general distributions, offering significant computational
benefits over nonlinear methods such as autoencoders. Experimental results on
MNIST handwritten digit reconstruction reveal that the proposed approaches can
equal or surpass the performance of autoencoders, demonstrating their effectiveness
for scalable nonlinear representation learning.
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Distributed Estimation of Spiked Eigenvalues in Generalized Spiked Population

Models
ZEH (KFEIWKRZE)

Abstract: High-dimensional data are increasingly generated and stored across
decentralized systems, where communication bottlenecks and data privacy constraints
often make centralized statistical inference infeasible. This paper studies the
estimation of spiked eigenvalues, which represent latent low-rank signals, in
generalized spiked population models under a distributed architecture. We propose a
Communication-Efficient Distributed Estimator (CEDE) that extends the
Stieltjes-transform-based spectral estimator to individual nodes and aggregates the
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resulting local estimators using an asymptotically optimal weighted fusion rule. The
proposed  estimator achieves the same first-order convergence rate
$O p(n™{-1/2})$ and asymptotic normality as its centralized counterpart, while
replacing the transmission of full local covariance matrices, of order $O(mp”2)$, by
low-dimensional spectral summaries. When only the $MS$ local spike estimates and a
fixed number of auxiliary scalar quantities are communicated, the communication
cost is of order $O(mM)$. We establish consistency and a central limit theorem for
the aggregated estimator. We further derive an asymptotic statistical error bound
governed by the effective information size $\sum_{\ell=1}"m n_\ell/\sigma_\ell"2§,
together with a sub-Gaussian strengthening under an additional node-wise
concentration condition. The optimal weighting strategy is asymptotically
mean-square-error optimal among linear aggregations and improves over naive
uniform averaging when local sample sizes or local variances differ. Monte Carlo
experiments and a real data analysis corroborate the theory, showing that CEDE
attains accuracy and spectral stability close to centralized estimation with
substantially lower communication cost.
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Rrigiss 18: Advance in high-dimensional and complex time series

Distributed bootstrap global inferences for the cumulative distribution function
with large-scale data

R (WL TR K%
Abstract: The cumulative distribution function (CDF) is a fundamental statistical tool
for characterizing random variables. Determining whether data is normal or
heavy-tailed is critical for guiding analytical choices and ensuring the reliability of
subsequent inferences. This paper proposes a novel bootstrap-based global inference
method for the CDF under general conditions. We establish rigorous uniform
convergence properties for the proposed statistic. In contrast to conventional methods
that depend on the limiting Kolmogorov distribution, the bootstrap approach is fully
data-driven, substantially improves accuracy, and straightforward to implement. To
address the challenges arising from large-scale or multi-source data, we further
develop distributed and pseudo-distributed bootstrap inference schemes and provide
their corresponding theoretical support. Both proposed schemes outperform the
distributed methods based on the limiting Kolmogorov distribution. The
pseudo-distributed bootstrap is particularly advantageous for extremely large datasets,
as it directly resamples subset-level statistics and operates under weaker assumptions.
Extensive simulation studies confirm the theoretical findings and demonstrate the
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superior performance of our methods. As an illustration, we apply the proposed global
inferences method to two real datasets: the CardioGoodFitness retail data and
developer productivity with Al and burnout data.
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Spectral Graphical Lasso for High-Dimensional Time Series
ERhE L TEKE)

Abstract: The spectral density matrix and its inverse, the spectral precision matrix,
are fundamental to analyzing high-dimensional time series in the frequency domain,
as they characterize the marginal and conditional linear dependencies that vary across
frequencies. In this work, we develop estimation procedures for these matrices in
high-dimensional settings. Specifically, we apply the kernel-smoothed periodogram to
estimate spectral density matrices, and propose the Spectral Graphical Lasso
(SGLASSO) to recover sparse spectral precision matrices. Under the functional
dependence framework, we establish uniform non-asymptotic bounds for the
kernel-smoothed periodogram and derive convergence rates for SGLASSO in
element-wise, Frobenius and spectral norms. Numerical simulations demonstrate the
favorable finite-sample performance of SGLASSO. Applied to EEG motor imagery
data, our approach reveals task-specific functional connectivity patterns consistent
with established neuroscientific findings.
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Varying-Coefficient Fréchet Regression
KRR (LIRS
Abstract: As a growing number of problems involve variables that are random
objects, the development of models for such data has become increasingly important.
This paper introduces a novel varying-coefficient Fréchet regression model that
extends the classical varying-coefficient framework to accommodate random objects
as responses. The proposed model provides a unified methodology for analyzing both

Euclidean and non-Euclidean response variables. We develop a comprehensive
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estimation procedure that accommodates diverse predictor settings. Specifically, the
model allows the effect-modifier variable U to be either Euclidean or non-Euclidean,
while the predictors X are assumed to be Euclidean. Tailored estimation methods are
provided for each scenario. To examine the asymptotic properties of the estimators,
we introduce a smoothed version of the model and establish convergence rates
through separate theoretical analyses of the bias and stochastic terms. The
effectiveness and practical utility of the proposed methodology are demonstrated
through extensive simulation studies and a real-data application.
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Eigen-transformed Tests for High-dimensional Mean Vectors under Dependence
and Heavy Tails

RWAR (FHREKZE)

Abstract: Testing high-dimensional means has garnered significant interest in the era
of big data. Conventional methods for this problem typically require bounded fourth
moments and temporal independence, which are violated by time series or
heavy-tailed data. In this paper, we propose an eigen-transform test and its winsorized
counterpart. For data with finite variance, our approach involves projecting the data
onto several mutually independent directions by eigenvectors of the long-run
covariance matrix, followed by conducting a sum-of-absolute-values type statistic.
For more extreme heavy-tailed data, a winsorization procedure is introduced first. We
provide theoretical results on the asymptotic properties of the statistic under both the
null and local alternative hypotheses. Finite sample performances are illustrated via
various simulations. We also apply the proposed test to analyze ADR premiums in
stock markets and to provide early diagnosis of Alzheimer's disease, highlighting the
robustness and efficiency of our approaches.
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Rrigss 19: Statistical Modeling and Inference for Complex Data

Distributed Jackknife Model Averaging for Quantile Regression
B (LIMERF)
Abstract: Quantile regression is a powerful tool for analyzing heterogeneous data,

but its application to distributed big data faces two critical challenges: model
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uncertainty and computational/storage bottlenecks. To address these issues, we
propose a Distributed Jackknife Model Averaging (DJMA-QR) framework for
quantile regression, leveraging the divide-and-conquer strategy. Specifically, we first
train multiple nested quantile regression models locally on each distributed node, then
optimize model weights via a node-adaptive Jackknife criterion, and finally aggregate
local results using two scalable strategies. Under mild regularity conditions, we
establish the L2-convergence of the aggregated weights to the theoretically optimal
weights, the asymptotic normality of the proposed estimators, and the minimax
optimal convergence rate—all valid for diverging covariate dimensions and number
of candidate models. Extensive numerical studies demonstrate that DJIMA-QR
outperforms distributed single-model quantile regression.
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Robust selection of the number of change-points via FDR control

BrE (LIFImTERE)
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Abstract: Robust quantification of uncertainty regarding the number of change-points
presents a significant challenge in data analysis, particularly when employing false
discovery rate (FDR) control techniques. Emphasizing the detection of genuine
signals while controlling false positives is crucial, especially for identifying shifts in
location parameters within flexible distributions. Traditional parametric methods often
exhibit sensitivity to outliers and heavy-tailed data. Addressing this limitation, a
robust method accommodating diverse data structures is proposed. The approach
constructs component-wise sign-based statistics. Leveraging the global symmetry
inherent in these statistics enables the derivation of data-driven thresholds suitable for
multiple testing scenarios. Method development occurs within the framework of
U-statistics, which naturally encompasses existing cumulative sum-based procedures.
Theoretical guarantees establish FDR control for the component-wise sign-based
method under mild assumptions. Demonstrations of effectiveness utilize simulations
with synthetic data and analyses of real data.
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A novel tuning-free estimation for high-dimensional gaussian graphical models
KFE (LIFHIEARE)

Abstract: Gaussian graphical models have been widely used to describe conditional
dependence structures among different variables, but current methods either claim to
be tuning-free in the asymptotic sense — yet still require practical adjustment— or
depend on computationally demanding techniques, such as cross-validation, to
determine the appropriate level of regularization. In this paper, we propose a new
estimation for Gaussian graphical models leveraging convoluted rank loss, which is
tuning-free and computationally efficient. Furthermore, we derive efficient algorithms
to solve the formulated optimization problem. In theory, we provide convergence
rates for the proposed estimator with $\ell 1$ penalty under various norms. In
addition, we establish the strong oracle property of the proposed method with folded
concave penalty. Simulation studies and an application to a human gene expression
dataset are conducted to demonstrate the superiority of the proposed method, even
when the Gaussian assumption is violated.
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ReBsE 20: Advances in Statistical Methods for Complex Genomics Data
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QPDA: Quasi-Poisson Compositional Regression for Differential Abundance
Analysis
JAESB (LEUWEXE¥)

Abstract: Differential abundance (DA) analysis for microbiome sequencing data is
complicated by compositional constraints and pervasive overdispersion. LinDA
addresses compositionality by working with CLR-transformed counts, but its
Gaussian working model can be suboptimal for sparse count data. In this paper, we
develop a count-regression alternative that directly models taxon-level compositional
rates through a softmax link, motivated by profiling out sample-specific intercepts in
a Poisson model. To handle extra-Poisson variability, we introduce Quasi-Poisson
Differential Abundance (QPDA), which preserves the compositional mean structure
while allowing a taxon-specific dispersion. QPDA is fitted by a simple iterative
procedure that alternates between updating a sample-level compositional offset and
fitting marginal quasi-Poisson regressions for each taxon. To resolve the inherent
location non-identifiability of softmax models, we apply a sparsity-motivated bias
correction (median correction) to recover interpretable effect estimates for DA testing.
The resulting procedure provides a scalable, regression-based framework for DA
analysis with covariate adjustment and improved robustness to overdispersion.
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Structured Factor Regression with High-Dimensional Multimodal Data

F7 (EEXIMER RS
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Abstract: Integrative analysis of multimodal data is crucial for characterizing
complex systems. Compared with single-modality analysis, multimodal supervised
learning is substantially more challenging due to the multilayered structure of
multimodal data, where shared low-rank components encode cross-modality
dependencies and modality-specific factors capture within-modality correlations.
These intricate dependencies pose significant challenges to standard high-dimensional
estimation and inference methods. Factor analysis can be employed to mitigate these
issues. However, existing factor-based methods typically consider only
across-modality shared or modality-specific factors, but not both, and often neglect
idiosyncratic residual signals that may encode additional relevant information. In this
study, we introduce an integrative framework that simultaneously models three
components derived from multimodal data: structured modality-shared effects,
modality-specific components, and idiosyncratic residual signals. We develop an
inference procedure that systematically evaluates the contribution of each component,
providing principled insights into complex multimodal dependencies and improving
interpretability and predictive accuracy. Extensive numerical experiments on both
synthetic and TCGA data demonstrate the superiority of the proposed approach over
existing alternatives.
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BBVEM: Black-Box Variational EM Algorithm for Latent Network Learning
and Composition Estimation from Microbiome Data

KRR HHETFH HKFED
Abstract: Metagenomics sequencing is routinely applied to quantify bacterial
abundances in microbiome studies, with the bacterial composition being estimated
from the sequencing read counts. However, the presence of zero-inflation and
over-dispersion in count data can distort downstream analyses. In this article, we
introduce a Zero-Inflated Logistic Normal Multinomial (ZILNM) model, which
provides a flexible and efficient framework for handling zero-inflation, overdispersion,
and complex dependence structures in microbiome data. To overcome the
computational difficulties in high dimensions, we develop a black-box variational EM
algorithm for scalable parameter estimation in the ZILNM model. The advantages of
the proposed methods are illustrated through extensive simulations and gut

microbiome studies.
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ReBisE 21: Recent Developments in Financial Statistics

A novel graph learning framework for interpretable and imbalance financial
fraud detection

P (BEAP)

Abstract: Financial fraud poses a severe threat to modern financial systems, making
accurate detection crucial. Detecting financial fraud remains highly challenging in
real-world systems due to the extreme scarcity of fraudulent activities and adversarial
behaviors such as transaction splitting and structural camouflage. These factors lead
to class imbalance and graph noise, which pose critical obstacles to the deployment of
reliable artificial intelligence-based solutions in high-stakes financial applications.
Many existing methods lack interpretability, further restricting their practical
applicability. To address these challenges, we propose the imbalance-aware
interpretable financial fraud detector, a novel spectral graph learning framework
tailored for imbalanced and adversarial financial scenarios. The framework integrates
a learnable multi-order, node adaptive spectral filter that dynamically modulates
frequency responses, enabling the model to detect subtle local perturbations while
preserving global interpretability. To better represent minority-class nodes, a dynamic
neighborhood sampling strategy adaptively reweights neighboring information based
on label distribution, structural centrality, and feature relevance. Additionally, we
introduce a clustering-aware, self-supervised contrastive learning module that
enhances the robustness and discriminability of node embeddings by aligning users
with similar behavioral patterns. Experiments on three public financial fraud datasets
demonstrate that this model outperforms 12 advanced models and provides multiple
built-in interpretability forms, including spectral response analysis, node feature
importance, and spatial-spectral theoretical consistency.
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Adaptive sparse regression with dynamic covariance for portfolio optimization
w]E (AEZTERS)

Abstract: The mean-variance framework is a cornerstone of modern portfolio theory;
however, its implementation in high-dimensional settings is challenged by the
difficulty of accurately estimating large covariance matrices. Sparse regression
approaches, notably the maximum-Sharpe-ratio estimated and sparse regression
method (MAXSER), provide an alternative formulation but rely on the assumption of
a constant covariance structure, which fails to account for time-varying dependence.
To address this limitation, we integrate the MAXSER framework with a Dynamic
Conditional ~ Correlation GARCH (DCC-GARCH) model, incorporating
one-step-ahead covariance forecasts into the regression-based portfolio construction.
The proposed DG-MAXSER method accommodates time-varying volatility in a
high-dimensional setting. We establish the asymptotic consistency of the dynamic
covariance forecasts, portfolio weights, and implied portfolio moments, and
characterize their convergence rates. Simulation studies and empirical analyses
demonstrate that DG-MAXSER outperforms the classical mean-variance model and
the standard MAXSER approach in terms of Sharpe ratio and risk control. These
findings highlight the effectiveness of combining dynamic covariance modeling with
sparse regression for large-scale portfolio optimization.
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A Variation-Ratio Test for Volatility Jumps Using Noisy High Frequency Data

XN (R B HRE)
Abstract: This paper proposes a novel variation-ratio test for the presence of
volatility jumps using high frequency data with microstructure noise. Under the null
hypothesis that the volatility process is a continuous semi-martingale, the test statistic
is asymptotically normal. Under the alternative hypothesis that the volatility process
jumps, the test statistic diverges at a rate (n"{1/4-\iota} for arbitrarily small \iota>0
faster than the best rate close to n*{1/8} in the semi-martingale setup available in the
literature. Simulation results corroborate our theoretical findings. Empirical results
show that our test fails to reject the null hypothesis for most of the ninety US stocks
studied.
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Fixed-k Inference for Spot R-squared in High-Frequency Factor Models
Kigdk (BB

Abstract: We introduce a novel econometric framework to conduct nonparametric
inference on the instantaneous coefficient of determination, the spot R-squared, in
continuous time factor models. Traditional high-frequency estimators require the local
estimation window to expand. While this achieves asymptotic normality, it smooths
over short-lived market events and relies on unstable nuisance parameters. To capture
truly instantaneous dynamics, we develop a fixed-k approach that maintains a finite,
constant number of local observations. In this setting, we map the local regression to a
finite-sample Gaussian limit experiment, showing that the spot R-squared estimator
converges to a hierarchical noncentral F distribution. This limit theory yields exact
local inference that is completely free of nuisance parameters and asymptotically
Uniformly Most Powerful Invariant (UMPI). We also establish uniform confidence
bands for the entire spot R-squared trajectory using extreme value theory. Applying
this framework to a high frequency Regression Discontinuity Design (RDD), we
document abrupt, market-wide algorithmic herding triggered directly by FOMC
announcements
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¥k E 22: Advances in Modern Statistical Inference

Power Enhancement for Test of Multivariate Independence
FmE (FBRE)
Abstract: Testing for independence between two random vectors is a fundamental
problem in statistics. It is observed from empirical studies that many existing omnibus
consistent tests may not perform well for some strongly nonmonotonic and nonlinear

dependence. To get insights into this issue, this paper reveals that a class of existing
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multivariate independence tests may lose their power due to cancellation of positive
and negative terms in dependence metrics. The cancellation leads to the sum of these
terms very close to zero. Motivated by this finding, we propose a class of consistent
metrics indexed by a positive integer $gamma$ to characterize independence. We
further prove that the metrics with even or infinity $gamma$ can effectively avoid the
cancellation, and have better powers under the alternatives in which two mean
differences offset each other. In practice, it is desirable to target at a wide range of
dependence scenarios. Thus, we further advocate to combine the p-values of test
statistics with different $gamma$'s. The advantages of the newly proposed tests are
illustrated by numerical studies.
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Labels or Preferences? Budget-Constrained Learning with Human Judgments
over Al-Generated Outputs

RuntE (LEZEKE)

Abstract: The increasing reliance on human preference feedback to judge
Al-generated pseudo labels has created a pressing need for principled,
budget-conscious data acquisition strategies. We address the crucial question of how
to optimally allocate a fixed annotation budget between ground-truth labels and
pairwise preferences in Al. Our solution, grounded in semi-parametric inference, casts
the budget allocation problem as a monotone missing data framework. Building on
this formulation, we introduce Preference-Calibrated Active Learning (PCAL), a
novel method that learns the optimal data acquisition strategy and develops a
statistically efficient estimator for functionals of the data distribution. Theoretically,
we prove the asymptotic optimality of our PCAL estimator and establish a key
robustness guarantee that ensures robust performance even with poorly estimated
nuisance models. Our flexible framework applies to a general class of problems, by
directly optimizing the estimator’s variance instead of requiring a closed-form
solution. This work provides a principled and statistically efficient approach for
budget-constrained learning in modern Al.
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Shape-Adaptive Conditional Calibration for Conformal Prediction via Minimax
Optimization
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B (BIFRE)

Abstract: Achieving valid conditional coverage in conformal prediction is
challenging due to the theoretical difficulty of satisfying pointwise constraints in
finite samples. Building upon the characterization of conditional coverage through
marginal moment restrictions, we introduce Minimax Optimization Predictive
Inference (MOPI), a framework that generalizes prior work by optimizing over a
flexible class of set-valued mappings during the calibration phase, rather than simply
calibrating a fixed sublevel set. This minimax formulation effectively circumvents the
structural constraints of predefined score functions, achieving superior shape
adaptivity while maintaining a principled connection to the minimization of mean
squared coverage error. Theoretically, we provide non-asymptotic oracle inequalities
and show that the convergence rate of the coverage error attains the optimal order
under regular conditions. The MOPI also enables valid inference conditional on
sensitive attributes that are available during calibration but unobserved at test time.
Empirical results on complex, non-standard conditional distributions demonstrate that
MOPI produces more efficient prediction sets than existing baselines.
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Generalized Boundary FDR Control under Arbitrary Dependence: An Approach
on Closure Principle

KEN (REZEKE)
Abstract: False discovery rate (FDR) is a cornerstone of modern multiple testing.
However, it often fails to guarantee the reliability of “marginal” discoveries that lie at
the boundary of the rejection set, which are often crucial in high-precision
applications. While recent works (Soloff et al., 2024; Xiang et al., 2025) introduced
the boundary false discovery rate (bFDR) to control the error probability at the
marginal discovery, their method relies on restrictive assumptions such as
independence or specific prior distributions. In this paper, we first propose -bFDR, a
novel generalization that controls the error probability of the least significant
discoveries. We then provide a systematic investigation into the theoretical
relationship between -bFDR and existing error metrics. Furthermore, building upon
the closure principle, we develop Domino, a unified framework that guarantees
-bFDR control under arbitrary dependence, applicable for both p-values and e-values.
We prove the theoretical validity of the proposed Domino algorithm and demonstrate
through extensive numerical experiments that it consistently achieves rigorous -bFDR

control while identifying trustworthy marginal discoveries. Analyses of real data
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reveal that -bFDR control yields higher-quality rejection sets with greater practical
significance.
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Re@isE 23: Frontiers in Modern Statistical Learning

Online Sparse Regression with Expanding Observables
= (REXR%)

Abstract: Online high-dimensional regression has gained increasing attention in
recent years, yet existing methods typically assume that all candidate features,
including important ones, are observed from the outset of data collection. This
assumption is often violated in real-world scenarios, where new variables become
available gradually as data accumulate. To address this gap, we introduce a novel
framework, Recurrent Adaptive Variable Selection (RAVAS), for online regression
with expanding observability. RAVAS employs a recurrent procedure that
dynamically updates feature selection as both the sample size and the observable
feature set grow. The algorithm is designed to be computationally efficient and
memory-light, relying only on low-dimensional sufficient statistics that are updated
online. A key advantage of the method lies in its ability to detect and incorporate
important variables that emerge later, thereby mitigating the effect of early-stage
missingness. We establish theoretical guarantees on model selection, estimation error,
and feature coverage, and develop an adaptive online tuning strategy. Extensive
simulations and real-world experiments verify the effectiveness of RAVAS for
high-dimensional streaming data.

WmEANEN: B, EEHREFENFRA, FHRPHESTEAE, ANGERH
BEIRFENS, WXKET jasa, jrssb, jbes, icml FEHATIFIS L, FEHFF
3 1) 5 SR B A BE AT DR HERT R BUOR VAL

Kernel Ridge Regression with Predicted Feature Inputs
WE (EBUEKRE)
Abstract: Kernel methods, particularly kernel ridge regression (KRR), are
time-proven, powerful nonparametric regression techniques known for their rich
capacity, analytical simplicity, and computational tractability. The analysis of their
predictive performance has received continuous attention for more than two decades.
However, in many modern regression problems where the feature inputs used in KRR
cannot be directly observed and must instead be inferred from other measurements,
the theoretical foundations of KRR remain largely unexplored. In this talk, we
introduce a novel approach for analyzing KRR with latent feature inputs, and we also

apply our general results to some applications. Our theoretical findings are further
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corroborated by simulation studies and real-data analyses using pretrained LLM
embeddings for the downstream prediction task.
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Nonparametric-Based Fairness Auditing
BRI (RITRZE)

Abstract: Machine learning models used in high-stakes settings, such as recidivism
prediction and hiring, may exhibit substantial disparities across sensitive groups.
Fairness auditing seeks to address this issue through two main tasks: certification,
which tests whether a model satisfies a fairness criterion, and flagging, which
identifies subpopulations experiencing unfair treatment. Existing methods often rely
on restrictive assumptions, are computationally expensive, or mainly focus on discrete
protected attributes. In this talk, I will present two statistical frameworks for fairness
auditing. The first approach is based on empirical likelihood. It is computationally
efficient, supported by asymptotic theory for valid inference, and enables both
fairness certification and subgroup discovery. The second approach is designed for
settings with continuous protected attributes, where standard methods may fail to
identify unfair intervals. This framework applies nonparametric techniques to estimate
disparity as a function of the protected attribute, based on which we design a test with
valid size control. Applications to the COMPAS dataset show that these methods can
reveal both intersectional and age-related disparities that may be missed by standard
approaches.
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Learning Sparse Support under Differential Privacy: Minimax Rates and
Adaptive Algorithms

JBiFE (WK%
Abstract: Support recovery, or variable selection, is a fundamental problem in
statistics and machine learning. Although minimax optimal procedures have been
developed in classical contexts, modern data analysis has witnessed an increasing
demand for privacy protection before releasing statistical results, which introduces

new complexities to the classical problem. This paper establishes minimax optimal
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rates of the minimal signal strength for differentially private support recovery across
representative sparse high-dimensional models: the Gaussian location model, linear
regression with independent design, and notably, linear regression with the general
sub-Gaussian design. For each model, we characterize the sensitivity of the marginal
statistics used for variable selection and establish minimax rates for the signal strength
required to achieve exact support recovery with high probability. We then propose
computationally efficient, differentially private algorithms that attain these optimal
rates up to logarithmic factors. In addition, we develop rate-optimal adaptive
algorithms that do not require prior knowledge of the sparsity level, which is typically
unknown in practice. The empirical performance of the proposed methods is
demonstrated through simulation studies and two real-data applications.

WwENEA: WEE, WL E R R A Ol TR R (BB R .
FE T T M AFE AT G HEWT . B 21 . TEZRHERT . AT 7 AR AN H s
A, DL EAEE &y £ The Annals of Statistics, Journal of Machine Learning
Research, The Annals of Applied Statistics, NeurIPS, National Science Review F14t
THIF TS E N AR TR T RIS o5 2] S5 U I I A > WO R 2 /R S0 FE A
WL RS20, 0 Al TR IR (2019 45) FIAERUREE (2024 42) R1GSEH
R 2. P SCFE TT: https://person.zju.edu.cn/0024106# . 5E 3 T -
https://jia-gu.github.i0.

KRS 24: Advances in Statistical Methods for High-dimensional Graphs and
Survival Analysis

Likelihood Ratio Tests for Poisson Graph with Directed Acyclicity Constraints
X|&E (ElUWERE)
Abstract: Count-valued data are pervasive in modern applications, such as
sequencing reads, incident tallies, and traffic flows, yet most procedures for learning
directed acyclic graphs (DAGs) remain tailored to Gaussian or otherwise continuous
measurements. We develop a Poisson DAG framework that models conditional
intensities via Poisson regressions and enforces acyclicity through a tractable
non-convex constraint. Building on this estimator, we introduce two likelihood-ratio
tests: a linkage test for the presence of directed edges and a pathway test for sets of
edges. We derive the sampling distributions of the proposed statistics under both the
null and alternative hypotheses. When the number of edges tested is fixed, the statistic
is asymptotically $\chi*2$; when the dimension grows, a normal approximation
applies. We also present an alternating-direction algorithm with closed-form updates
that scales to high-dimensional graphs. In simulations across diverse graph topologies
and signal regimes, the procedure recovers directions accurately and controls type-I

error. Analyses of real count data further demonstrate the ability of the proposed

83



method to uncover interpretable linkages and pathways. Together, these contributions
provide a principled and practical toolkit for causal discovery with count data.
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Function-Valued Auxiliary Information Transfer in Survival Analysis
T (KREBFERS)

Abstract: Transfer learning is promising in enhancing statistical performance of
target tasks by fusing related auxiliary information. We address the challenge of
fitting survival models with scarce target time-to-event data in the presence of
auxiliary information that is function-valued, as opposed to Euclidean statistics or
individual-level records from sources that dominate existing literature. A novel
methodology that transfers function-valued auxiliary information, like the widespread
model-free estimators for survival functions across multiple subgroups, is developed
to improve the statistical inference on target parameters of interest. The bridge
between target and auxiliary information is constructed through asymptotically
vanishing elements, which are further linked to the target-only estimator via
data-driven sieve-approximated leveraging factors. Our asymptotic analysis clarifies
when and how significantly auxiliary information improves target estimation, and
explicitly demonstrates that our estimator achieves greater asymptotic efficiency than
conventional methods. Extensive simulations support these findings and a case study
highlights the practical feasibility.

WENE S TA, KEEFE RPN, BT RER TR BHETT 1N
AEAF T, MG BRG . FRIL R RS 12 Statistics in Medicine, JRSSC
ST

Quantile regression for censored data with a cure fraction
e (ZFA%)
Abstract: Quantile regression is emerging as a valuable statistical tool for exploring
complete information on the exposure-outcome relationship. This paper investigates a
novel inference procedure for quantile regression models to analyze survival data with
a cure fraction. A twocomponent mixture cure model is used, in which the cure
fraction follows a logistic model and the uncured individuals follow a linear quantile

regression model. Our main interest lies in the estimation of regression coefficients in
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the latter model. This is achieved by minimizing a loss function that has three
building blocks: (1) the check function, commonly used in quantile regression, (2) a
first weight function that redistributes the weight of censored observations, and (3) a
second weight function that accounts for the latent cure status. The minimization of
this loss function leads to a computationally simple estimation procedure for quantile
regression parameters. The approach of dimension reduction is employed to
circumvent the curse of dimensionality. Asymptotic properties of the resulting
estimators are established, including the consistency and weak convergence.
Simulation studies, including homogeneous and heterogeneous error cases,
demonstrate the advantageous empirical performance of the proposed method. The
analysis of a breast cancer study illustrates the practical utility of our cure rate
quantile regression.
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Variational Bayesian Estimation for Joint Models of Longitudinal and
Interval-Censored Fairure Time Data with Random Change-Points

SRE (ZFERE)

Abstract: In clinical follow-up studies, survival outcomes are often interval-censored,
and covariate effects may exhibit abrupt changes across latent thresholds, reflecting
heterogeneous disease progression. These features pose substantial challenges for
statistical inference due to the intractable likelihood induced by interval censoring and
the nonregularity introduced by random change-points. We develop a variational
Bayesian approach for estimating random change-points in covariate effects within a
joint modeling framework for longitudinal and survival data. The proposed method
accommodates interval-censored event times and captures subject-specific
change-points in the survival component while accounting for dependence through
shared random effects. To address the resulting non-conjugacy, we consider both a
non-conjugate variational Laplace approximation and a reparameterization-based
gradient estimator for efficient posterior approximation. Simulation studies
demonstrate that the proposed methods yield accurate estimation under a range of
sample sizes and censoring levels, with the gradient-based approach offering notable
computational advantages. An application to Alzheimer’s disease data illustrates the
ability to identify individualized change-points in the effect of APOE4 on disease
progression.
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BBk 25: Advances in Statistical Causal Inference

Statistical Inference with Mixed-Effect Model for Covariate-Adaptive
Randomized Experiments

XIFE (FEARKFE)
Abstract: Recent clinical studies increasingly involve a long factor with many levels,
e.g., investigation sites, resulting in a large number of strata that must be accounted
for either through design or subsequent analysis. This complication has raised
concerns by the U.S. Food and Drug Administration (FDA, 2023) regarding the
adequacy of standard statistical methods, whose performance may deteriorate, and
their properties become unclear when the number of strata is relatively large. In this
work, we offer a first-time rigorous solution by employing mixed-effect models in
covariate-adaptive randomized experiments. We show that the mixed-effect estimate
achieves lower variance in treatment effect estimation than its fixed-effect counterpart
in the presence of the long factor with many levels. This variance reduction is
attributable to marginal imbalances induced by the randomization procedure,
suggesting that designs promoting finer covariate balance lead to more efficient
inference and increased statistical power. Furthermore, we demonstrate that, as the
sample size grows, the mixed- and fixed-effect estimators become asymptotically
equivalent. Our theoretical findings are validated through simulations and a clinical
trial case study, and provide new insights on the design and analysis of clinical trials
in the presence of a large number of strata.
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Integrating Heterogeneous Information in Randomized Experiments: A Unified
Calibration Framework

% (FEARKS)
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Abstract: In modern randomized experiments, large-scale data collection increasingly
yields rich baseline covariates and auxiliary information from multiple sources. Such
information offers opportunities for more precise treatment effect estimation, but it
also raises the challenge of integrating heterogeneous information coherently without
compromising validity. Covariate-adaptive randomization (CAR) is widely used to
improve covariate balance at the design stage, but it typically balances only a small
set of covariates used to form strata, making covariate adjustment at the analysis stage
essential for more efficient estimation of treatment effects. Beyond standard covariate
adjustment, it is often desirable to incorporate auxiliary information, including
cross-stratum information, predictions from various machine learning models, and
external data from historical trials or real-world sources. While this auxiliary
information is widely available, existing covariate adjustment methods under CAR
primarily exploit within-stratum covariates and do not provide a coherent mechanism
for integrating it. We propose a unified calibration framework that integrates such
information through an information proxy vector and calibration weights defined by a
convex optimization problem. The resulting estimator recovers many recent covariate
adjustment procedures as special cases while providing a systematic mechanism for
both internal and external information borrowing within a single framework. We
establish large-sample validity and a no-harm efficiency guarantee, showing that
incorporating additional information sources cannot increase asymptotic variance, and
we extend the theory to settings in which both the number of strata and the number of
information sources grow with the sample size.
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Quadruply robust methods for causal mediation analysis
KFE (PEARKE
Abstract: Estimating natural effects is a core task in causal mediation analysis.
Existing triply robust (TR) frameworks (Tchetgen Tchetgen & Shpitser 2012) and
their extensions have been developed to estimate the natural effects. In this work, we
introduce a new quadruply robust (QR) framework that enlarges the model class for
unbiased identification. We study two modeling strategies. The first is a
nonparametric modeling approach, under which we propose a general QR estimator

that supports the use of machine learning methods for nuisance estimation. We also
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study high-dimensional settings, where the dimensions of covariates and mediators
may both be large. In these settings, we adopt a parametric modeling strategy and
develop a model quadruply robust (MQR) estimator to limit the impact of model
misspecification. Simulation studies and a real data application demonstrate the
finite-sample performance of the proposed methods.
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Higher-Order Debiased Estimators for General Treatment Models
KB (PEARKSE)
Abstract: We have witnessed tremendous progress in developing the foundation for
econometrics and causal inference in the past decades. The most popular paradigm in
the current literature is the classical (first-order) semiparametric theory, in which a
key building block is the (first-order) influence functions. However, it is now well
known that estimators based on influence functions can be sub-optimal in terms of
convergence rates in various settings. To address this issue, higher-order influence
functions (HOIF) are developed, generalizing the classical semiparametric theory.
However, most existing results in this regard focus on treatment effect parameters in
explicit forms, such as average treatment effects (ATE). In applications, economists
are often confronted with tasks of inferring more complex parameters, such as
quantile treatment effects (QTE) or effects of complicated treatment regimes/policy.
These more complex parameters can often only be implicitly defined as the solution
to nonlinear estimating equations, which correspond to $M$/$Z$-estimation problems.
Our current understanding of these problems is limited to the classical semiparametric
theory. Given the foundational role of HOIF for estimating explicit parameters such as
ATE, a modest step toward enriching the statistical foundation of econometrics and
causal inference is to develop the corresponding higher-order estimators for those
more complex parameters. To this end, we consider parameters of a class of
non-separable structural models in the econometrics literature and develop a class of
higher-order estimators for the target parameters. Statistical properties of these
higher-order estimators are derived by leveraging recent advances in $US$-processes
theory. Our proposed higher-order estimators relax complexity-reducing assumptions,
quantified via \Holder{} smoothness, on the nuisance parameters, compared to
existing estimators for many important parameters in this class, including QTE and

quantile dose-response functions. Numerical experiments, including simulation

88



studies and a real data analysis, are also conducted to corroborate our theoretical
claims and illustrate how higher-order estimators can be used in practice.
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Z-valued smooth transition GARCH models: Specification and testing
KRER GEHRE

Abstract: We introduce a new class of nonlinear models known as the Z-valued
smooth transition GARCH model, designed to accommodate Z-valued time series that
display asymmetric, nonlinear and highly persistent volatility. The article outlines the
maximum likelihood estimation procedure and establishes its consistency and
asymptotic normality of the estimated parameters. Three types of tests are studied,
including sup-type linearity test, score-based goodness-of-fit test, and residual-based
mixed portmanteau diagnostic checking test. The asymptotic properties of these three
test statistics are established. To address the computationally complex problems of
estimation, the parameterization of the smooth transition function and the
optimization algorithm for the estimation procedure in numerical simulations are
discussed. The effectiveness of the tests is demonstrated through numerical
simulations, and crime and exchange rate datasets are analyzed to showcase the
superior performance of the proposed model.
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Non-Euclidean object filtering for large-scale discriminant analysis with
application to abnormal brain connectivity detection

BRIk (R BHRR )

Abstract: Classification with features represented by random objects in metric spaces
has received increasing attention. However, the complexity of such non-Euclidean
data often limits existing methods to handling only a few features, restricting their
practical applicability. To address this, we propose a data-adaptive filtering procedure
that uses a Kolmogorov-- Smirnov type statistic defined on the metric space to
identify informative features from a large collection of random objects. The proposed
method is applicable to data in general metric spaces with binary labels and is highly
flexible. It is model-free, in the sense that it does not depend on any specific classifier
class. Theoretically, it guarantees strong selective consistency. In the numerical study,
when combined with appropriate metrics such as the Wasserstein metric, it
demonstrates superior performance compared to Euclidean benchmarks across various
settings. We further conduct a complete study on autism data to identify significant
brain regions associated with the disease. Our method reveals distinct interaction
patterns among brain regions in individuals with and without autism by filtering
hundreds of thousands of covariance matrices representing diverse brain
connectivities.
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Data Synchronization at High Frequencies
M (FEBEERARKRE)
Abstract: Asynchronous trading in high-frequency financial markets introduces
significant biases into econometric analysis, distorting risk estimates and leading to
suboptimal portfolio decisions. Existing synchronization methods, such as the
previous-tick approach, suffer from information loss and create artificial price
staleness. We introduce a novel framework that recasts the data synchronization
challenge as a constrained matrix completion problem. Our approach recovers the

potential matrix of high-frequency price increments by minimizing its nuclear norm—
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capturing the underlying low-rank factor structure — subject to a large-scale linear
system derived from observed, asynchronous price changes. Theoretically, we prove
the existence and uniqueness of our estimator and establish its convergence rate. A
key theoretical insight is that our method accurately and robustly leverages
information from both frequently and infrequently traded assets, overcoming a critical
difficulty of efficiency loss in traditional methods. Numerically, using a large panel of
S&P 500 stocks and extensive simulations, we demonstrate that our method
substantially outperforms established benchmarks. It not only achieves significantly
lower synchronization errors, but also corrects the bias in systematic risk estimates
(i.e., eigenvalues) and the estimate of betas caused by stale prices. Crucially,
portfolios constructed using our synchronized data yield consistently and
economically significant higher out-of-sample Sharpe ratios. Our framework provides
a powerful tool for uncovering the true dynamics of asset prices, with direct
implications for high-frequency risk management, algorithmic trading, and
econometric inference.
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Stable Semi-Distance Covariance for Independence Testing: From Low to High
Dimensions

F (hEMEBEKRE)
Abstract: This paper introduces a Stable Semi-Distance Covariance (SSDCov) index
to test the independence between a continuous random vector $\mathbf{x} \in
\mathbb{R}"p (p \geq 1)$ and a categorical variable $Y$. The SSDCov index is
defined as the weighted integral of the squared difference between the conditional
characteristic function of $\mathbf{x}$ given $Y$ and its marginal counterpart,
utilizing the probability density function of a symmetric $\alpha$-stable distribution
as the weight. Theoretically, SSDCov provides a generalized metric family that
encompasses the existing semi-distance covariance (SDCov) as an asymptotic special
case (when the bandwidth parameter $\sigma \to +\infty$) while significantly relaxing
finite moment assumptions. A key property is that $\mathrm {SSDCov } (\mathbf{x},Y)
\geq 08, with equality holding if and only if $\mathbf{x}$ and $Y$ are independent.
We establish the asymptotic distributions of the proposed test statistic under both the
null and alternative hypotheses across two distinct regimes: the classical
low-dimensional setting ($n \to \infty$ with fixed $p$) and the challenging
high-dimensional setting (Sp \to \infty$ with fixed $n$). To optimize testing

performance, we further propose a data-driven bandwidth selection method via the
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median heuristic and establish its theoretical validity. Simulations demonstrate the
robust power and stability of the proposed test over existing methods, especially for
heavy-tailed data. Finally, the practical utility of our method is illustrated through a
real data application.
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Combining pre-trained models via localized model averaging
WHIE (FEBMEERKE)

Abstract: Many pre-trained models (PTMs) are available in modern applications.
Because different PTMs are often trained on different datasets, their performances can
vary substantially for different new tasks, and the ranking of the candidates may
depend heavily on the input. Motivated by this, we propose a localized model
averaging method with weights modeled as functions of the covariates, making it
substantially more versatile than existing model averaging methods. This formulation
allows the model averaging procedure to adaptively capture the varying relative
advantages of different PTMs across heterogeneous contexts. Specifically, we learn
flexible local weights under a general loss framework that accommodates a broad
class of prediction tasks. We further establish the asymptotic optimality of the
proposed method for both in-sample and out-of-sample risks, as well as the
consistency of the estimated weights. Extensive numerical experiments further
demonstrate the effectiveness of the proposed method.
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Minimax Optimality of Hybrid Orthogonal-Uniform Designs
& (FEVEBUERS)
Abstract: Misspecified linear models are ubiquitous in scientific and engineering
applications. Existing random minimax designs (RMDs), which are constructed based
on Monte Carlo sampling, tend to yield relatively large prediction errors under model
misspecification. To mitigate this issue, we propose a novel class of robust designs,
namely quasi-random minimax designs (QRMDs), by embedding quasi-Monte Carlo
techniques into the minimax design framework. Specifically, for multiple linear
regression without interactions defined over $[0, 1]°d$, the resulting QRMDs possess
a hybrid orthogonal-uniform structure, and exact $n$-point QRMDs are further
constructed via the inverse Rosenblatt transformation. From the Neyman - Pearson
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perspective, we establish two adaptive criteria to determine the optimal mixing weight,
enabling a flexible trade-off between model bias and estimation variance. Both
theoretical analysis and numerical simulations verify that QRMDs uniformly
dominate classical RMDs in terms of prediction accuracy, and such performance
superiority becomes increasingly prominent as the degree of model misspecification
aggravates.
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Research on LSTM-A2C Intelligent Futures Pairs Trading Model Integrating
Price Spread Features

R (EMMEKRFE)

Abstract: Pairs trading, a market-neutral statistical arbitrage strategy, faces
limitations in traditional approaches, including subjective pair selection and rigid
trading rules. This paper develops an intelligent futures pairs trading framework
integrating system clustering, deep learning prediction, and reinforcement learning
(RL) decision-making. First, we propose a novel Dynamic Cointegration (DC)
distance measure that combines Dynamic Time Warping (DTW) for short-term
similarity with cointegration testing for long-term stability, and employs system
clustering algorithm for intelligent pair selection. Second, a multi-dimensional
technical indicator system covering trend, volatility, and volume-price metrics is built
and fused with Long Short-Term Memory (LSTM) networks to forecast price spreads.
Finally, an RL module based on the Advantage Actor-Critic (A2C) algorithm
incorporates spread predictions into the state space and employs a diversified reward
function to learn optimal trading strategies. Empirical analysis results indicate: (1) DC
clustering effectively identifies stable pairs like rebar-hot-rolled coil and coking
coal-coke; (2) The LSTM-A2C model with spread features yields strong risk-adjusted
returns,; (3) It outperforms baseline A2C and traditional 1.5 SD strategies in
profitability, robustness, and efficiency.
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Research on the balanced, coordinated and sustainable development of China
manufacturing industry

KRB CHRBUEKRSE)

Abstract: China’s manufacturing industry faces the multiple goals of balanced,
coordinated and sustainable development. This paper clarifies the connotation of
balanced, coordinated and sustainable development of the manufacturing industry
from regional structure, industrial structure and development structure. The level of
balanced, coordinated and sustainable development of the manufacturing industry is
measured using various methods such as index construction model, coupled
coordination model and objective assignment method. The temporal and spatial
evolution characteristics of the balanced, coordinated and sustainable development of
the manufacturing industry are analysed. The following conclusions were obtained:
the overall level of manufacturing equilibrium in the east is high, and the level of
manufacturing equilibrium in the west and northeast is low. Therefore, it is necessary
to promote the level of manufacturing development in the central and western regions
through industrial transfer and other means. The overall coordination level of
manufacturing industry shows a clear upward trend. The coordination level of
manufacturing industry in the east ranks first among the four regions, and the
coordination level of manufacturing industry in the west has made the most obvious
progress. The overall level of sustainable development of the manufacturing industry
is on an upward trend, with the highest level of sustainable development of the
manufacturing industry in the east and a relatively low level of sustainable
development in the west. There is a need to achieve sustainable development of the
manufacturing industry by promoting the integration and development of the digital
economy and the manufacturing industry.
wE AR B, 5, HR TR, HNBRE KRR, gttt &
LWL N RS54 BAE (OB (GiMIHEeFLS) (PLOS ONE)

(Heliyon) “EMTIREZ LRI ZHEFHERIEE - RIH . Hl & HR
BH S HR A 2 2RI H S 2 IR, T HAIIHE 1.

Double robust small area estimation with y-divergence
EHE FHRIMERZE)
Abstract: Robustness against model misspecification and robustness against outliers
are two important aspects of robust estimation in small area estimation (SAE). In this
paper, we propose a SAE method that is doubly robust. The proposed method
combines the observed best prediction (OBP) approach which is more robust to model
misspecification than the empirical best linear unbiased prediction (EBLUP), with the
y-divergence approach which is more robust to outliers than EBLUP. The double
robust predictor based on gamma divergence(y-DRP) has good statistical properties
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under both normal and normal mixture sampling error structures for both area-level
and unit-level models. We also study how to construct small area confidence intervals
using the y-DRP approach, where an optimal selection method for the tuning
parameter in y-divergence is obtained by minimizing the length of the interval. A
theoretical justification is provided for the proposed methods. Extensive simulation
studies are conducted to compare the robust performance of the proposed y-DRP with
existing ones including EBLUP, OBP, robustified versions of EBLUP and DPD-based
predictors. Applications to real data are also presented.
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Harmonizing Longitudinal Physical Activity Data from Heterogeneous Wearable
Devices

KEEH (REXH)
Abstract: Classical goodness-of-fit tests answer whether a benchmark distribution is
misspecified, but provide limited guidance on where the departure occurs. We address
this problem by constructing local randomized binomial tests over a prespecified
support grid and recasting goodness-of-fit assessment as a structured multiple-testing
problem. We combine the resulting local p-values through the harmonic mean p-value
to obtain a global goodness-of-fit test and develop a recursive dyadic procedure for

hierarchical localization. We establish asymptotic null validity and power for both the
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local building blocks and the combined test. The framework applies to continuous,
discrete, and mixed benchmark distributions. Simulations show good size control,
competitive or superior power relative to classical benchmarks, and accurate
localization of the regions where the benchmark fails. In an application to S&P500
returns, the method rejects normality and localizes the departure to the left tail and
interior quantiles.

WwEANE A TR B H R KB B S R R, 2019 3845 165
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Identification of Key Influencers: Design and Analysis of Egocentric
Network-based Randomized Studies

WER (FEKXH)

Abstract: Behavioral health interventions, such as trainings or incentives,  are
commonly implemented in settings where individuals are interconnected, and the
intervention assigned to some individuals may also affect others within their network.
Evaluating such interventions requires assessing both the effect on those who
receive them and the spillover effect on those connected to treated individuals. With
behavioral interventions, spillover effects can be heterogeneous in that certain
individuals, due to their social connectedness and individual characteristics, are more
likely to respond to the intervention and influence their peers' behaviors. Focusing
interventions on these individuals can improve the effectiveness of interventions in
the population. In this paper, we focus on an Egocentric Network-based Randomized
Trial (ENRT) design, where a set of index participants is recruited and randomly
assigned to the treatment, while concurrently collecting outcome data on their
nominated network members, who remain untreated. In such a design, the spillover
effects on network members may vary depending on the characteristics of the index
participant. In this paper, we develop a testing method, Multiple Comparison with
Best (MCB), to identify subgroups of index participants who, if treated, would exhibit
the largest spillover effect on their network members.

WENE: EE, JUERE RS SRR 2B B EER L LA T
2022 FERAL T WA ZIRIN LR, KRGl 2, e TS RSt
ANFELJEHE T W TCTT [ 9 PRIRHEWT 94 28 Kbl 70 A 55 I Pl A2 ks
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Multiple testing in rolling-window analysis via $p$-value combination

RE (WEMEXF)
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Abstract: Rolling-window methods are widely used to explore time variation in
economic relationships. Testing across overlapping windows induces a
multiple-testing problem and can inflate the familywise error rate. Existing
corrections are often either overly conservative or computationally intensive. We
propose a harmonic mean p-value procedure that provides a global test together with
window-level diagnostics. We establish asymptotic familywise error rate control for
small significance levels under conditions that allow dependence induced by
overlapping windows. Simulations using several standard time-series tests show
accurate size, higher power, and substantially lower computational cost than
bootstrap-based extreme-statistic procedures.
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A Powerful Transformation of Quantitative Responses for Biobank-Scale
Association Studies

XM (FEWERFE)

Abstract: In linear regression models with non-Gaussian errors, transformations of
the response variable are widely used in a broad range of applications. Motivated by
various genetic association studies, transformation methods for hypothesis testing
have received substantial interest. In recent years, the rise of biobank-scale genetic
studies, which feature a vast number of participants that could be around half a
million, spurred the need for new transformation methods that are both powerful for
detecting weak genetic signals and computationally efficient for large-scale data. In
this work, we propose a novel transformation method that leverages the information
of the error density. This transformation leads to locally most powerful tests and
therefore has strong power for detecting weak signals. To make the computation
scalable to biobank-scale studies, we harnessed the nature of weak genetic signals and
proposed a consistent and computationally efficient estimator of the transformation
function. Through extensive simulations and a gene-based analysis of spirometry
traits from the UK Biobank, we validate that our approach maintains stringent control
over Type I error rates and significantly enhances statistical power over existing
methods.

wENES: KR, PER A RSB G B B o A R A AR KA
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Extinction, explosion and contraction for time-inhomogeneous SDEs with jumps
B b REKRE)
Abstract: For a class of time-inhomogeneous SDEs with jumps, we establish criteria
for the existence and uniqueness of the nonnegative solutions, and examine the
extinction, the explosion together with the contractivity of the solutions, which
generalize and improve upon earlier results in the literature. As an application, we
study the aforementioned properties for a class of mean field SDEs. This talk is based
on a joint work with Xu Yang and Xiaowen Zhou.
WENE: R AT RIGRKR s 515 B R e %, A, R
MERBERL 07 TR0 FE A, 4 5e s 2 B AR Bt i BT H 2 Ik
SETH AMLIX T H %% 1 T, 7€ (Annals of Applied Probability) . (Bernoulli) .
(Stochastic Processes and their Applications) A {Journal of Differential Equations )

F B R R 2 AR

Conditional Expectile Inference in Predictive Regressions with Infinite-Variance
Predictors

D= e REKRZ)

Abstract: This paper develops inference for conditional expectiles in linear predictive
regressions when some predictors may have infinite variance. Heavy-tailed predictors
affect both the least-squares component and the residual-based expectile estimator,
making conventional plug-in variance inference difficult. We propose a residual-based
estimator that combines ordinary least squares with the sample expectile of fitted
residuals, and establish its large-sample distribution under infinite-variance predictor
conditions. For feasible interval estimation, we develop a weighted profile empirical
likelihood procedure under independent errors. The weighting scheme controls the
influence of heavy-tailed predictors in the estimating equations, and the resulting
profile empirical likelihood ratio has a Wilks-type chi-square limit. Monte Carlo
experiments show that the proposed methods perform well across heavy-tailed,
GARCH-type, and finite-variance predictor designs.

WENE: D, L7 R EUE 515 B R 2B Rl 2ER, 43I,
[0 e SN AN I [ BN 56+ ) S v B 1 [ R T 71 Nl L S == 2 =N T 2
o W E K FE T Econometric Theory. Statistica Sinica. Journal of Time Series
Analysis. Journal of Financial Econometrics . Journal of Economic Dynamics and
Control <5 E PrBUESA T £ FREF HRBIZESHXINH 1 30, ERTEHA
SNEL R TUH 4 1.

Edge Modification for Influence Maximization of Competing Opinions in Social
Networks

DEH (TEKH)
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Abstract: The competitive spread of opposing opinions and information on social
networks has recently become a popular research topic with wide real-world
relevance. We propose an algorithm for maximizing the influence of a target opinion
when two competing alternatives propagate through a social network that exhibits
community structure. To drive a winner-takes-all outcome of one opinion, our
algorithm strategically rewires inter-community edges, amplifying the cross-group
reach of the favored opinion and accelerating its victory. Numerical experiments
verify the algorithm’s effectiveness for large-scale social networks.
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A doubly robust approach for high-dimensional distributed reduced rank
regression

g (TEKRF)
Abstract: This paper considers high-dimensional reduced-rank regression with
heavy-tailed noises and predictors in a distributed setting. By combining the singular
value soft-thresholding operator with an accelerated gradient algorithm, we solve the
formulated optimization problem in a communication-efficient and iterative way,
which enhances statistical accuracy and computational efficiency simultaneously. The
usage of a doubly robust loss function based on the shrinkage principle helps to
achieve the double robustness of the proposed estimator for both the heavy-tailed
response variables and predictors. Theoretically, we derive the nonasymptotic error
bounds for the proposed distributed estimator. Empirically, numerical simulations and
an application to a dataset about community crime rates corroborate the superiority of
the proposed method. The complete code supporting this study can be downloaded
from https://github.com/nxuxiaoyan/2RD3R.
WE AN DR, gitem L, T EREE G AR BN . BT
HERHE ST HEWT, AH SR & F T Journal of Systems Science and Complexity «
Journal of Statistical Planning and Inference 5 AT . T HFE &K H IR Bl 223 4 FE I
BRIESE/ TSR RIE

Rrigiss 31: High-Dimensional Statistical Inference: Testing, Spectral Analysis,
and Variable Selection
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Spectral analysis of spatial-sign covariance matrices with dependence and
weaker moment conditions

ER (EEITERFE)

Abstract: This talk investigates the spectral properties of spatial-sign covariance
matrices, a self-normalized version of sample covariance matrices, for data from
$\alpha$-regularly varying populations with general covariance structures. By
exploiting the elegant properties of self-normalized random variables, we establish the
limiting spectral distribution and a central limit theorem for linear spectral statistics.
We demonstrate that the Mar{\u{c} }enko-Pastur equation holds under the condition
$\alpha \geq 2$, while the central limit theorem for linear spectral statistics is valid for
$\alpha>4$, which are shown to be nearly the weakest possible conditions for
spatial-sign covariance matrices from heavy-tailed data in the presence of
dependence.

WENE S BN, EESSE R HCAR R K R BRI, 2013
TRt B T e R ROR RS, EERE T T R N BENURE R B0 A S H | 4R
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BHRWIHE 2 31, 25 E K B AR 2R e T H M E G .

On high-dimensional adaptive sign tests
Bkt (ZRE)

Abstract: This paper proposes a novel high-dimensional adaptive sign test featuring a
data-adaptive weighting scheme. By assigning exponentially larger weights to
significantly correlated lags, this approach effectively isolates informative signals
from pervasive noise. Theoretically, we establish a central limit theorem for the
proposed adaptive weighted statistic under the high-dimensional regime by allowing
for a general population covariance matrix, flexible innovation distributions, and a
maximum lag $m$ that diverges to infinity at a certain rate. Furthermore, we develop
a consistent estimator for the asymptotic variance, enabling practical implementation.
Extensive simulations confirm that our adaptive test accurately controls empirical size
and achieves significantly greater power against both sparse and dense dependence
structures compared to existing methods.

WA DR, BRI S S BT . e HOCE A, Fn
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Uniform knockoff filter for high-dimensional controlled graph recovery

JAfE (FRETME RS
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Abstract: Reproducible learning of high-dimensional graphical structures is
fundamentally important in numerous contemporary applications, as it visually
reveals the underlying conditional dependencies among complex network data. In this
paper, we introduce a novel procedure called the uniform graphical knockoff filter,
which controls the overall false discovery rate (FDR) in Gaussian graph recovery by
utilizing knockoff variables and a uniform threshold. Compared to existing methods,
it is more robust to varying levels of sparsity in the true graph. We provide theoretical
justifications for the procedure, demonstrating that the FDR can be asymptotically
controlled and that the power is asymptotically one under mild conditions. Extensive
numerical studies confirm the robust and competitive finite-sample performance of
the proposed method.

wE AN A, PEBEAEOR AL, M TR LS, BUESIET
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Spectral Properties of High-dimensional Rescaled Sample Correlation Matrices
under Elliptical Distributions

ARiEE CEMRED

Abstract: Under the convergence regime that the data dimension and sample size
tend to infinity proportionally, we establish the joint central limit theorem for the
linear spectral statistics of the rescaled sample correlation matrices when the
population follows an elliptical distribution. This general theoretical result has wide
applications. As an illustration, we consider testing whether a high-dimensional
correlation matrix equals to a prespecified matrix. We first propose three test statistics
based on the quadratic norm and then derive their limiting distributions. To enable the
practical applications of the proposed tests, we also develop a numerical approach for
computing the asymptotic variances and covariances in the central limit theorem.
Furthermore, extensive simulation studies are systematically conducted to evaluate
the finite sample performance of the proposed testing procedures.
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Dynamic survival prediction based on multiple intermediate events

AER (B/REIILKE)
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Abstract: In many follow-up studies, the onset of intermediate events is crucial for
predicting the overall terminal event. However, these intermediate events may be
potentially associated, exhibit partial-order relations and suffer from informative
censoring caused by the terminal event, posing challenges for both modelling and
inference. We propose a novel joint modeling framework to build dependence among
multiple correlated marginal components. Under this framework, we develop a novel
algorithm and a renewable risk assessment method for dynamic survival prediction,
leveraging the available information of intermediate events and the maximum
follow-up time.
WEANES: GrEE, WG/RE TR YEIZ% . W5t J71A primarily focuses on
biostatistical methodology and its applications in biomedicine. She has developed
several semi-parametric models and estimation methods tailored for complex survival
data, including those with censored covariates, high-dimensional data, and
semi-competing risks, among others. Additionally, she has been exploring the
applications of causal inference and machine learning techniques to predict treatment
responses in cancer patients. i 2019 S L EENV TR vEEE TR, ARHE T
TR N BB, BRI E LR N L JE0HFT 2 E AR R T
REMEEWE, BESETRFINHE. B3R ICSA student paper award
2018 A1 WIEST Development Grant Award, NTU 2024. Outstanding Method Award,
Third Prize (National Level) for 2022 China National Statistical Modeling Contest for
College Students, 5% E 95 =i, HITFIBCR UL — & 1B S K& T
( Biometrics » , { Journal of the Royal Statistical Society - Series C: Applied
Statistics) , {Statistica Sinica) , {Biometrical Journal) , {Japanese Journal of
Statistics and Data Science) £l {Statistics in Medicine )25 4t 11 538 X 2RHAFL 10
R

Localization Estimator for High Dimensional Tensor Covariance Matrices
PVEFF (B/RIE ALK

Abstract: This paper considers covariance matrix estimation of tensor data under
high dimensionality. A multi-bandable covariance class is established to accommodate
the need for complex covariance structures of multi-layer lattices and general
covariance decay patterns. We propose a high dimensional covariance localization
estimator for tensor data, which regulates the sample covariance matrix through a
localization function. The statistical properties of the proposed estimator are studied
by deriving the minimax rates of convergence under the spectral and the Frobenius
norms. Numerical experiments and real data analysis on ocean eddy data are carried
out to illustrate the utility of the proposed method in practice.
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From Scarcity to Insight: Extreme Events Analysis with a Partially linear single
index varying coefficient model in High dimensional settings

RN OREH D

Abstract: Analysing the causes of extreme events holds paramount importance across
diverse domains. However, conventional models with asymptotic theory often exhibit
limitations in flexibly capturing the intricate dependence structure in extreme events.
Additionally, the scarcity of data on extreme events further complicates the
nonparametric estimation of high-dimensional covariates, giving rise to the challenge
known as the 'dimensional curse.' In order to address these challenges, we propose a
flexible model that combines a partially linear single-index varying-coefficient model
with extreme value theory, and it effectively avoids the curse of dimensionality while
providing a strong interpretative ability and high flexibility. Consistency and oracle
properties of estimators are established. The Monte Carlo simulation results confirm
the finite sample properties of the estimators. Furthermore, the application to a
real-world example involving network analysis of sector index risk in financial
markets and valuable insights into risk drivers are obtained.
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A Dynamic interaction varying index cofficient quantile regression mode
gL (RERLAZ)
Abstract: In this paper, we propose a functional varying index coefficient quantile
regression model, which can not only characterize the nonlinear interactions among a
set of covariates and their influence on the response but also capture the time-dynamic
features of functional/longitudinal data. Most existing semiparametric quantile

regression models are special cases of the model we propose. We first develop a
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profile estimation method based on tensor product B-splines and establish the
asymptotic properties of the profile estimators. Then, an improved estimate of the
nonparametric coefficient functions is derived through spline-backfitted local linear
smoothing, and its asymptotic normality is obtained. In addition, we provide a
bootstrap-based testing procedure to test for the existence of interaction among
covariates. The finite sample performance of the proposed method is illustrated
through Monte Carlo simulations and an empirical data analysis.
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A Nested Singular Value Decomposition-Based Surrogate Model for
Spatiotemporal Flows

FEHA JEREIRFE)

Abstract: High-fidelity simulators serve as effective alternatives to physical
experiments for understanding complex dynamics, which are often computationally
expensive. While surrogate models enable rapid simulations, they typically fail to
capture dynamic information from high-dimensional spatiotemporal flow fields. To
address this, we propose a tailored multi-output Gaussian process (MOGP) surrogate
model for spatiotemporal emulation, incorporating uncertainty quantification. Our
approach leverages singular value decomposition to project high-dimensional
spatiotemporal data into a low-dimensional latent space, with explicit analysis of
decomposition errors. This reformulates the MOGP as a linear combination of
independent Gaussian processes, each modeling the relationship between projection
coefficients and simulator inputs. The resulting surrogate achieves reliable prediction
of unobserved fluid dynamics while significantly accelerating computation,
facilitating efficient design exploration. Validation through numerical experiments and
real-data case studies demonstrates superior accuracy and efficiency over existing
methods.
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BASIC: Bipartite Assisted Spectral-clustering for Identifying Communities in
Large-scale Networks

BRE QERXHE)

Abstract: Community structure learning is a fundamental task in network analysis,
yet it becomes challenging and unstable under weak community signals, which are
typical in real-world networks. Motivated by a newly collected large-scale academic
network from Web of Science that intrinsically contains multi-layer information, we
propose a new method, named Bipartite-Assisted Spectral-clustering method for
Identifying Communities (BASIC), to address this weak-signal issue by leveraging
bipartite network information. To the best of our knowledge, BASIC is the first work
to integrate auxiliary bipartite information for community detection of the primary
network. We thoroughly analyze the new statistical academic collaboration network
data using BASIC, and observe that the bipartite network information from
author-paper, author-institution, and author-region relationships significantly enhance
the identification of interpretable communities of the collaboration network.
Extensive simulations validate the empirical performance of BASIC. Theoretically,
under a degree-corrected stochastic block model framework, we prove that BASIC
provides superior accuracy and stability, achieving a tighter upper error bound than
methods using only the primary network, especially in weak-signal regimes.

W5 A4S : Tianchen Gao received his Ph.D. in Statistics from Xiamen University
in 2025, advised by Prof. Jingyuan Liu. He has been a visiting scholar at Department
of Statistics, Harvard University. He is currently a Boya Postdoctoral Fellow at the
Beijing International Center for Mathematical Research, Peking University. His
research interests include statistical modeling of complex network data, biostatistics,
and large language models. His research has been published in journals such as The
American Statistician, Journal of the Royal Statistical Society: Series C (Applied
Statistics), Expert Systems with Applications, and Physics of Life Reviews. He
currently serves as a Young Editorial Board Member of the journal Statistics

Innovation.

A model-free multivariate non-recursive feature elimination for feature selection
on high-dimensional complex multiple response data

HRBE (BAETRP)
Abstract: For high-dimensional complex multiple response problems, the inherent
complexity of predictors and responses is often difficult to anticipate in advance. This
paper proposes a model-free multivariate feature selection technique that does not rely

on a specific model to address the challenges. The proposed method effectively
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handles various types of multiple response datasets, such as continuous and
categorical data, and allows for sparsity in both the responses and predictors. We
prove that the proposed method achieves selection consistency under mild regularity
conditions. We validate the performance of our method through simulations and
applications on various datasets, including those generated by generalized linear
models and binary classification models with multiple responses. The proposed
method consistently outperforms comparative methods in terms of selection accuracy
and model complexity.
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Randomization based sharp bounds and monotonicity for ordinal outcomes in
$2~KS$ factorial experiments

BIHE (hRFEKRE)

Abstract: Randomized $27K$ factorial experiments with ordinal outcomes are
common in economics, biomedical research, and behavioral studies, where multiple
interventions may jointly affect an ordered response. Within the potential outcomes
framework, factorial effects are often defined through linear contrasts of average
potential outcomes, but such contrasts can be difficult to interpret when outcome
categories have a natural ordering. To address this, we propose a novel framework
that generalizes traditional factorial designs to incorporate ordinal outcomes, and
define probability-based main and interaction effects. Because these estimands
depend on the unobserved joint distribution of potential outcomes, they are generally
not point-identified. We derive closed-form bounds through partial identification,
relying solely on the observable marginal distributions, without imposing parametric
models or distributional assumptions. In particular, we obtain sharp bounds for main
effects and valid, typically non-sharp bounds for interaction effects, where excluding
$0$ yields a robust conclusion on the interaction direction. Our framework allows the
single factor as a special case and is applicable to both binary and multicategory
outcomes. Considering the wide application of monotonicity in practice, we derive its
testable equivalent form, which can yield tighter identification intervals for the
factorial effects. For inference, we construct nonparametric bootstrap confidence
intervals and evaluate the finite sample performance of the proposed procedures
through simulation and two empirical applications.

wENANESN: BPE, DRI E R FG SR AR, S, bR L
FRMERFEFFERA . BSFEFESE . TENENRAER, TEE. &

107



T I WSSt 5T . 7 JASA. Biometrika. JBES. JCGS. Pattern Recognition.
(PEREE: B SENAMITIRRIB I 40 /-
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Statistical inference of the complex fractional Vasicek model with Hurst index
$H\in(0,\frac12)$}

TRE (ZMNMEKRFE)

Abstract: This paper investigates a statistical inference issue concerning two drift
parameter estimators in the complex-valued Vasicek model influenced by fractional
Brownian motion. We develop the moment estimator specifically for mean-reversion
parameter and also construct the least squares estimators for two drift parameters.
Furthermore, these estimators are demonstrated to be of strongly consistent and
asymptotically normal. This extends the findings in Shen et al. \cite{Shen} to the case
of Hurst index $H\in(\frac14,\frac12)$, as well as the results of Alazemi et al.
\cite{Alazemi} from Ornstein-Uhlenbeck process to vasicek model. The key way of
our computations is a novel inner product formula on a reproducing kernel Hilbert
space about fractional Brownian motion for bounded variation functions, which is
presented in Alazemi et al. \cite{Alazemi} and $H\in(0,\frac12)$. The main results
involve the utilization of complex fourth moment theorems and the
Garsia-Rodemich-Rumsey inequality.
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Machine-learning-based simulation of soil organic carbon and total nitrogen in
the Qilian Mountain grasslands and analysis of influencing factors

KRE CHRAR K
Abstract: Investigating the spatial differentiation characteristics of soil organic
carbon (SOC) and total nitrogen (TN) in the Qilian Mountains grasslands and their
driving mechanisms is of great significance for understanding carbon and nitrogen

cycles in alpine ecosystems. This study integrated meteorological data, soil
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physicochemical properties, topographic factors, and vegetation indices to construct
six machine learning models. Cross-validation and Bayesian optimization were
employed for hyperparameter tuning and select the optimal model. This was further
combined with Monte Carlo simulations to evaluate the response characteristics of the
model outputs to input perturbations, analyzing the error distribution and systematic
bias between predicted and measured values. To quantify the contribution of each
environmental factor, SHAP was employed to calculate key variables and their effect
directions. The SHAP values were then coupled with Generalized Additive Models for
nonlinear fitting to characterize the response curves of the primary driving factors and
identify threshold intervals. Bivariate Partial Dependence Plots were introduced to
analyze the synergistic effects of key factor combinations on SOC and TN.
Simultaneously, a multi-factor interaction network was calculated and constructed to
quantify the interaction strength among variables. Combined with interaction effect
dependence plots, this approach elucidated the coupling mechanisms among soil
physicochemical properties, topography, and vegetation factors.
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Cross-semantic Transfer Learning for High-dimensional Linear Regression
BEE (FABBKRE)

Abstract: Current transfer learning methods for high-dimensional linear regression
assume feature alignment across domains, restricting their applicability to
semantically matched features. In many real-world scenarios, however, distinct
features in the target and source domains can play similar predictive roles, creating a
form of cross-semantic similarity. To leverage this broader transferability, we propose
the Cross-Semantic Transfer Learning (CSTL) framework. It captures potential
relationships by comparing each target coefficient with all source coefficients through
a weighted fusion penalty. The weights are derived from the derivative of the SCAD
penalty, effectively approximating an ideal weighting scheme that preserves
transferable signals while filtering out source-specific noise. For computational
efficiency, we implement CSTL using the Alternating Direction Method of Multipliers
(ADMM). Theoretically, we establish that under mild conditions, CSTL achieves the
oracle estimator with overwhelming probability. Empirical results from simulations
and a real-data application confirm that CSTL outperforms existing methods in both
cross-semantic and partial signal similarity settings.
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Re@isE 35: Advanced Statistical Methods for Multivariate Data, Time Series and
Machine Learning

CT-DDPM: Anomaly detection of multivariate time series with copula and
transformer-based denoising diffusion probabilistic models

HE R (EREITKRE)

Abstract: One of the most challenging issues in industrial applications is
unsupervised anomaly detection in multivariate time series data. In continuous time
series, it is still crucial to distinguish between normal and anomalous distributions
with accuracy and efficacy. Notwithstanding the considerable advances that have been
made in anomaly detection, certain constraints remain, particularly about the precise
delineation of patterns characterizing normal and abnormal distributions, and the
incorporation of multivariate joint distributions and correlations within time series.
This study proposes an innovative paradigm for multivariate time series anomaly
identification. A solution to the problem is the CT-DDPM framework, which models
the data distribution and uses a diffusion model’s denoising process for detecting
anomalies. The framework incorporates a Gaussian Copula to simulate noise in the
joint distribution, thereby enhancing the robustness and generalization of the inverse
denoising process. Moreover, the conventional DDPM foundation, UNet, is
substituted with the Anomaly Transformer, a sophisticated architectural construct
devised to discern discrepancies and dependencies in time series. Furthermore,
diffusion information is integrated into the self-attention mechanism to effectively
represent the distribution of the diffusion process at various temporal stages,
consequently enhancing detection efficacy for a range of anomaly types. The
CT-DDPM model demonstrates superior performance on four realworld datasets,
exhibiting an average F1-Score enhancement of 12.26%, 1.71%, and 0.95% when
compared to the OmniAnomaly, VAEAT, and Anomaly Transformer models,
respectively.
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Model Averaging of Partially Linear Multinomial Logit Model for
Multi-Categorical Data

Edn (FHRERE)

Abstract: Model averaging for categorical response variable has gained a lot of
attention in recent years, to further improve the prediction accuracy, we present a
partially linear multinomial logit model averaging (PLMLMA) technique. Its
candidate model is built by picking a single continuous covariate in turn as the index
variable of the nonparametric function, avoiding both the artificial selection of index
variables and the curse of dimensionality in estimation. The model averaging weights
are determined by minimizing the Kullback-Leibler (KL) loss, we are able to show
the asymptotically optimal by demonstrating that the KL loss between the true model
and the model where the log odds ratio is estimated by the "working" log odds ratio is
asymptotically identical to that by the best but impractical model averaging estimator.
Furthermore, we also gives the convergence rate of model weight estimator, without
assuming there is a true model among the candidate models.
WENE: Bdh, WERFEIERR, G, il SN S A
BRI, CAESTH AR A T KR =+ RIEFARRC HE KRR T (U,
Royal Statist. Soc., Ser. B)  {J. Amer. Statist. Assoc.) . {Statist. Sinica) . {Comput.
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Principal Decomposition with Nested Submanifolds
HER (ERK%E)
Abstract: Over the past decades, the increasing dimensionality of data has increased
the need for effective data decomposition methods. Existing approaches, however,
often rely on linear models or lack sufficient interpretability or flexibility. To address
this issue, we introduce a novel nonlinear decomposition technique called the
principal nested submanifolds, which builds on the foundational concepts of principal
component analysis. This method exploits the local geometric information of data sets
by projecting samples onto a series of nested principal submanifolds with
progressively decreasing dimensions. It effectively isolates complex information
within the data in a backward stepwise manner by targeting variations associated with
smaller eigenvalues in local covariance matrices. Unlike previous methods, the
resulting subspaces are smooth manifolds, not merely linear spaces or special shape

spaces. Validated through extensive simulation studies and applied to real-world RNA
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sequencing data, our approach surpasses existing models in delineating intricate
nonlinear structures. It provides more flexible subspace constraints that improve the
extraction of significant data components and facilitate noise reduction. This
innovative approach not only advances the non-Euclidean statistical analysis of data
with low-dimensional intrinsic structure within Euclidean spaces, but also offers new
perspectives for dealing with high-dimensional noisy data sets in fields such as
bioinformatics and machine learning.

WA ANEif: TER, ERRKFHES G B sA R T BN, 2024 4T HmN
b ESRYAPNE = TR €12 R o R R A e L w2 VAN DI W R LTS DA (1IN 2 v i
TR I, FERIERIGIN G ARLELG 1 55 2] S AR AR S s 70 B
R LK HISE UK Biobank 2 42 8E 5 =M SR AT EWTIT, BT M
e 4 2 2 B T R R R REE I LT 454, IR IR 55 T KU Al 5 ge v 24 155
MR KK T PNAS. AOAS 25T,

A robust and efficient tail-adaptive approach for change-point detection in
semiparametric models

58 (FRMKF

Abstract: Structural breaks frequently arise in economic policy evaluation,
biomedical monitoring, and other dynamic systems, posing substantial challenges for
partially linear models (PLMs) that contain nonparametric nuisance components. This
paper develops a unified tail-adaptive CUSUM framework for structural break testing
and estimation in PLMs. The proposed methodology integrates cross-fitted
semiparametric composite quantile regression with a weighted CUSUM process,
allowing robust inference under heterogeneous and heavy-tailed error distributions. A
key theoretical contribution is the establishment of a uniform oracle equivalence
result, showing that the feasible plug-in CUSUM process converges uniformly to its
oracle linear-model counterpart over the time index. This equivalence provides the
theoretical foundation for valid tail-adaptive testing and multiplier bootstrap inference
in high-dimensional settings. We further establish non-asymptotic localization bounds,
showing that the proposed estimator attains the optimal rate up to logarithmic factors.
The procedure is implemented within a seeded binary segmentation scheme to
accommodate multiple change-points. Simulation studies and an empirical application
to energy policy data demonstrate the effectiveness and robustness of the proposed
method.
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SHEMSE 1: Advances in Reliability Modeling, Dependence Analysis and System
Optimization

Statistical Modeling and Residual Lifetime Prediction for Fractional Wiener
Degradation Processes with Random Effects

KER (FILmERF)
Abstract: This talk presents a fractional Wiener process model with random effects. A
normal distribution is introduced to characterize individual differences in the drift rate,
while an inverse Gaussian distribution is used to describe the stochastic fluctuation of
the diffusion coefficient. Leveraging the fractional Wiener process, the model
captures the temporal memory effect of the degradation process, thereby enabling
joint statistical modeling of heterogeneity and long-range dependence within a unified
framework. A hybrid optimization estimation algorithm combining particle swarm
optimization for global search and sequential quadratic programming  for local
refinement is developed, and the Markov Chain Monte Carlo algorithm is employed
for comparative analysis. Furthermore, two interval estimation methods—the
asymptotic variance method and the parametric bootstrap method—are constructed to
quantify the uncertainty in parameter estimation. Based on the model results,
reliability prediction of the remaining useful life is further carried out, realizing a
complete statistical inference workflow from model parameter estimation to

engineering lifetime prediction.

Comparing Relevation Allocations of Series and Parallel Systems with
Heterogeneous Components under Copula Dependence

ZEE (FALmERE)
Abstract: This paper investigates the optimal allocation of relevation redundancies in
series and parallel systems under copula dependence. We employ a survival copula
framework to characterize the complex stochastic dependence between the primary
components and their relevation redundancies. Sufficient conditions, based on copula
properties and marginal distributions, are derived to compare the reliability of various
relevation allocation systems in terms of stochastic orders. The developed results
provide a rigorous and flexible framework for assessing the reliability of systems with
relevation redundancy in dependent environments. Finally, several important copula
families and numerical examples are provided to illustrate the availability of the

theoretical findings.
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Optimal active redundancy allocation of fail-safe systems with dependent
heterogeneous components

F—F (FILIHERE)
Abstract: Redundancy allocation is widely used to enhance the reliability of
engineering systems. This paper investigates optimal allocation policies for active
redundancies in fail-safe systems with heterogeneous and dependent components.
Three dependence structures are characterized by copulas. Sufficient conditions are
established for comparing different allocation policies involving one or two active
redundancies in the usual stochastic order. The results extend existing redundancy
allocation principles from independent and classical coherent systems to dependent
fail-safe systems. In particular, the findings show that the principle of allocating
stronger redundancies to weaker components may remain valid under the proposed
conditions. Several survival copula families, including the Clayton, Gumbel, Frank,
and FGM copulas, are verified to satisfy the required conditions. Numerical examples
and a real-data application based on Alpine disk failure events are provided to

demonstrate the applicability of the theoretical findings.

Semi-parametric Estimation of Accelerated Failure Time Model under Copula
Dependent Censoring

EEm (FILMEKE)

Abstract: In survival analysis, right censoring is an inherent feature of such data.
When handling such data, previous studies have typically assumed independence
between the survival time and the censoring time. However, this assumption is rarely
met in practice. Consequently, some researchers have considered modeling the
dependence between them using copula structures with known parameters.
Nevertheless, prior knowledge of the dependence parameter is often unavailable in
practice. Motivated by this limitation, we propose a new model that does not require
the copula to be specified in advance. The model is based on a parametric copula
model to describe the dependence between the survival time (T) and the censoring
time (C), while the marginal distribution of T follows a semiparametric accelerated
failure time (AFT) model and that of C is specified parametrically. We establish the
identifiability of the model and develop estimators for both the nonparametric error
distribution and the finite-dimensional parameters. We further evaluate the
performance of the proposed method through finite-sample simulation studies. Finally,

we apply our proposed model to the AFTG175 dataset.

S 2: Advances in Robust Learning and Statistical Modeling for Complex
Data Analysis

Contamination-Aware Federated LoRA Fine-Tuning via Collaborative
Alignment
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ik (FHRE)
Abstract: Federated low-rank adaptation (LoRA) enables parameter-efficient
collaborative fine-tuning, but its statistical behavior remains poorly understood under
client heterogeneity, contamination, and an unobserved common backbone. We
propose Collaborative Low-rank Alignment and Identifiable Recovery (CLAIR), a
contamination-aware framework using only preliminary local estimators. CLAIR
recovers the shared LoRA subspace and detects contaminated clients through a
structured low-rank plus block-sparse decomposition. We prove exact noiseless
recovery of the shared subspace projector, stable recovery under preliminary
estimation error, and consistent collaborative-set recovery under mild separation
conditions. We further quantify the mean-squared error gain of CLAIR, showing that
refinement improves over local fine-tuning when the oracle reduction in
orthogonal-complement error dominates subspace-estimation and heterogeneity costs.
Simulations and controlled Transformer LoRA experiments support the theory,
demonstrating accurate contamination detection and improved benign-client

performance over local fine-tuning and non-robust federated averaging.

Binary regression and classification with covariates in metric spaces
M—H (ERIFFERE)
Abstract: Inspired by logistic regression, we introduce a regression model for data
tuples consisting of a binary response and a set of covariates residing in a metric
space without vector structures. Based on the proposed model, we also develop a
binary classifier for metric-space valued data. We propose a maximum likelihood
estimator for the metric-space valued regression coefficient in the model, and provide
upper bounds on the estimation error under various metric entropy conditions that
quantify complexity of the underlying metric space. Matching lower bounds are
derived for the important metric spaces commonly seen in statistics, establishing
optimality of the proposed estimator in such spaces. A finer upper bound and a
matching lower bound, and thus optimality of the proposed classifier, are established
for Riemannian manifolds. To the best of our knowledge, the proposed regression
model and the above minimax bounds are the first of their kind for analyzing a binary
response with covariates residing in general metric spaces. We illustrate practical
merits of the proposed estimator and classifier via an application to task-related fMRI
data. Finally, we briefly discuss how the proposed regression framework can be
extended to off-policy evaluation and inference in reinforcement learning with

metric-space valued states.

A General Framework For Modeling Gaussian Process with Qualitative and

Quantitative Factors
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TR (FHBPICRE GRID )

Abstract: Computer experiments involving both qualitative and quantitative (QQ)
factors have attracted increasing attention. Gaussian process (GP) models have proven
effective in this context by choosing specialized covariance functions for QQ factors.
In this work, we extend the latent variable-based GP approach, which maps
qualitative factors into a continuous latent space, by establishing a general framework
to apply standard kernel functions to continuous latent variables. This approach
provides a novel perspective for interpreting some existing GP models for QQ factors
and introduces new covariance structures in some situations. The ordinal structure can
be incorporated naturally and seamlessly in this framework. Furthermore, the
Bayesian information criterion and leave-one-out cross-validation are employed for
model selection and model averaging. The performance of the proposed method is

comprehensively studied on several examples.
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S8 3: Robust Statistical Inference for High-Dimensional, Network and Time
Series Data

On the rate of convergence in the CLT for LSS of large-dimensional sample
covariance matrices

B RIBMERE)

Abstract: The convergence rate is a nature probability problem after the
establishment of CLT. A direct issue when applying the CLT is controlling the
empirical size given sample size Eng, which requires convergence rates to quantify the
discrepancy between the true and limiting distributions. Let £\bbB_n=\frac{l } {n}

\bbT p"{1/2} \bbX n\bbX n"*\bbT p~{1/2} ,& where E\bbX n=(x {ij} )E&isaé&p
\times n& matrix with independent and identically distributed real or complex entries,
EDbLT pé is a Ep\times p§ nonrandom Hermitian nonnegative definite matrix with
spectral norm uniformly bounded in Epé&. In this paper, based on Stein's method, we
establish that if &\mathbb{E } Ix_{ij} "{10} <\infty& and &p/n\to y>0& as En\to\inftyé,
the rate of the normalized linear spectral statistics of the sample covariance matrices

EbbB n& converging in distribution to the standard normal distribution is
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EO(n"{-1/2+\kappa } )& for any fixed E\kappa>0&. Further, we obtain the same result
for non-analytic test functions and in the case where the fourth moments do not match

the Gaussian moments.

Multiscale Mean Shift Detection with Robust Time-varying Variance Estimation
Haile Tariku Tesfaye (F4/RIETMLKE)

Abstract: Many economic and financial time series exhibit concurrent changes in
level and variability. Thus, when detecting mean shifts in time series, it is essential to
account for the changing or smoothly evolving variability, as it confounds the
detection ability of the methods. In this study, we introduce a scale-dependent, robust
time-varying time-average variance constant (TAVC) estimator integrated with a
multiscale moving sum (MOSUM) procedure for detecting mean shifts in time series
data. We establish consistency of the time-varying TAVC estimator under mild
regularity conditions, such as smoothly varying variance, heavy-tailed, and serially
dependent errors. Furthermore, we derive the asymptotic distribution and detection
accuracy of MOSUM procedure integrated with TAVC under both the null and
alternative hypotheses. Extensive simulation studies show that the proposed method
outperforms existing approaches in terms of location accuracy, false discovery control,
and correct estimation of the number of change points across diverse noise structures.
Empirical applications to U.S. gross national product growth and crude oil return
series highlight its ability to uncover economically meaningful structural shifts, such
as recession-expansion transitions, market shocks, and geopolitical crises. By
combining statistical rigor with computational efficiency, the method offers a practical

tool for structural change analysis in macroeconomic and financial data.

A Multi-Motif Spectral Goodness-of-Fit Test for Robust Community Detection in
Stochastic Block Models

Tt CGRALMTER )
Abstract: Community detection in networks is a fundamental task with broad
applications. The Stochastic Block Model (SBM) and its degree-corrected extension
(DCSBM) are cornerstone frameworks for this task, yet determining the true number
of communities remains a key challenge. Existing spectral goodness-of-fit tests, often
sensitive to a single type of cyclic motif (e.g., triangles, hexagons), may exhibit
unstable performance under diverse network conditions. To enhance robustness, we
propose a novel test statistic based on linear spectral statistics of the normalized
adjacency matrix. This statistic is uniquely designed to leverage the collective
strength of multiple cyclic motifs by combining specific matrix traces. Under the null
hypothesis, the statistic is proven to converge asymptotically to a standard normal

distribution. Numerical simulations demonstrate its superior statistical power,
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showing significant improvements over existing methods, especially in scenarios with
low community separability. Applications to real-world datasets further confirm the

method’s practical effectiveness.

A new time-varying-threshold integer-valued autoregressive model
W T (BRI R
Abstract: The threshold value in the fixed threshold model remains constant.
However, if the data-generating process evolves over time, a fixed threshold will be
unable to adapt to such changes, causing the model to quickly become ineffective. To
address the aforementioned limitation in flexibility, this paper proposes an
interpretable and operationally convenient threshold for integer-valued autoregressive
models by introducing the time-varying empirical quantile threshold. The statistical
properties of the process are discussed. Conditional least squares estimation and
conditional maximum likelihood estimation are applied to the parameter estimation of
the model, and the asymptotic properties of the obtained estimators are presented. The
simulation study is conducted to evaluate the performance. Furthermore, two real data

examples show its applicability in practical scenarios.

SHEMS 4: Advances in Statistical Inferencen and Dynamic Data Analysis

Efficient Estimation of the Tobit Model under a Large-p-Small-n Paradigm
MERE (EENAEARE)
Abstract: This paper proposes a computationally efficient approach for estimating
high dimensional Tobit models with censored outcomes, based on ordinary least
squares (OLS) and Lasso regularization. Under a subgaussian and linearity condition
on the covariates, which is mild in ultrahigh-dimensional settings, we derive
non-asymptotic error bounds for both the Tobit OLS and Lasso estimators. When the
subgaussian condition does not hold, we apply a Gaussianization technique to the
covariates and show that the resulting Lasso estimator attains a comparable error
bound, supporting the applicability of our method across diverse data distributions.
Extensive numerical studies confirm the computational efficiency and estimation
accuracy of the proposed approach. The empirical application shows that our

approach consistently achieves a parsimonious model with rapid computation.
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Optimal investment strategies and intergenerational risk sharing under dual
constraints for target benefit pension plan

B (FIUmERE)
Abstract: This paper studies optimal investment and benefit payment strategies for a
target benefit pension plan under loss aversion. The plan manager maximizes
discounted S-shaped utility from benefit payments, subject to a downside constraint.
The target benefit is determined by an actuarial equivalence condition linking
contributions and benefits, while deviations from the target reflect intergenerational
risk sharing. The pension fund invests in a risk-free asset and multiple risky assets.
Using the martingale approach, we derive explicit solutions for the optimal
investment and benefit payment strategies. Numerical illustrations and sensitivity

analyses highlight the effects of key market parameters on the optimal policies.

Online change-point detection in dynamic regression models with autocorrelated
residuals

WEHE FEIHEAE
Abstract: This study addresses the problem of online change-point detection in
time-dependent linear regression models that incorporate autoregressive terms in both
the response variable and the residuals. We refer to this framework as the dynamic
regression model with autoregressive residuals (DREGAR). We propose a
vector-valued CUSUM statistic based on the adaptive LASSO (ALASSO) algorithm
to detect coefficient changes in the DREGAR model. For the proposed statistic, we
establish its asymptotic distribution under the null hypothesis and demonstrate its
divergence under the alternative hypotheses. Through simulations, we show that our
method significantly outperforms classical CUSUM-based methods in terms of
detection powers and mean detection delay. Furthermore, it exhibits superior
performance compared to the existing recursive residual based vector-valued CUSUM
method. Finally, the practical utility of the proposed method is demonstrated through
empirical studies on long-term residential electricity consumption data and

international financial markets.

Quantile inference for multivariate response regression in joint modeling of
longitudinal and survival data

FERE (2K
Abstract: Quantile regression (QR) offers a robust framework for analyzing covariate
effects across the outcome distribution, particularly when the response variable
exhibits skewness or heavy tails. To jointly model multivariate longitudinal
biomarkers and a time-to-event outcome, we propose a novel joint model based on
linear QR mixed models. The longitudinal submodel accounts for associations among
multivariate responses by assuming a multivariate asymmetric Laplace distribution
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for the errors, utilizing its location-scale mixture representation for computational
efficiency. For the event-time process, a Cox proportional hazards model is employed,
which incorporates shared random effects from the longitudinal submodel to link the
two  processes. Estimation is performed using a Monte Carlo
Expectation-Maximization algorithm, with Metropolis-Hastings sampling to
approximate the E-step. Comprehensive simulations under various quantile levels,
censoring rates, error distributions, and correlation structures demonstrate that the
proposed method yields accurate estimates for the regression parameters in both the

longitudinal and survival submodels.
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53 Ainh P E AR KRS ¥4 hry pku@163.com
54 L R I N iz xiaoyu.hu@xjtu.edu.cn
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5 2 A BRAR L

55 R RN K F AL yhul @gzu.edu.cn

56 iRE AN F R AEKRT F4 1571201474@qgq.com
57 PR3 E NP = ¥4 2643416037@qq.com
58 # B HAEIKRE b X & j.huang@polyu.edu.hk
59 ®leE 2N EKF Faz noah@]lzufe.edu.cn

60 ® % % 3l K5 Gk € yellones@163.com

61 E g J A KT I 448984135@qq.com
62 AT i RIEIFFORF Fk 202440003 7@stu.hrbnu.edu.cn
63 44 75 4238 K I jiangdd@xjtu.edu.cn
64 FEETR KA K IR Eid jiangjj2123@163.com
65 HFEE A K & Haz jlangxj@sustech.edu.cn
66 HAEAE b Tk K5 ikt jlangyy@bjut.edu.cn

67 Al FEMAFER RS e jinfulong@mail.ustc.edu.cn
68 R Ty NG o B IEHAZ huaqgingjin@mail.tsinghua.edu.cn
69 F)HA L ji)(%;f:;_i i; AR jingby@sustech.edu.cn
70 8] YE 4R BRI KRS & Haz juyuanyuan@kust.edu.cn
71 JE % s H IR KRS HHT jujiaokang@gmail.com
72 FLE4F LR KF B IRA 5 R cuijuankong@sdu.edu.cn
73 LA & N NS AL xinbingkong@126.com
74 2z B JFE I kF I huilan@bjut.edu.cn

75 &5 G LT T K F4 13892552930@163.com
76 £ e AT K F HHT lich@henu.edu.cn

77 FHA LN K al#AR lichuanquan@jxufe.edu.cn
78 F B TR F & Haz li_cong@jlu.edu.cn

79 FH A 2Nk F Ees 465164730@qq.com

80 Foiw =~H KT iz lihuigiong@ynu.edu.cn
81 FHL LA K F #Har lijianbo@jsnu.edu.cn
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5 # 4 ¥4z RAR WR A
82 Fi1k LM% KRS ikt lijianghao@jxufe.edu.cn
83 F m LR K ikt lisquare@jxufe.edu.cn
84 &= R T N &A% saili@tsinghua.edu.cn
85 ZHE B, JTH K AL seslishuw@gzhu.edu.cn
86 =
87 25 I AT A K S ikt lishuangshuang 6@163.com
88 2= o AL T e K 5 FE tt11519886@163.com
89 F 7 A K F & # 4% liting@sustech.edu.cn
90 x B FEAKKF E &l d yang.li@ruc.edu.cn
91 1% kAL KF i liyuling0314@gmail.com
92 2759 58 K F iz zmli@xju.edu.cn
93 R RAEBLKF BT
94 RFH JTE®RE K S BT yuli.liang@gxnu.edu.cn
95 i RN %K B &5 2784617163@qq.com
96 AR—1h FRIFTE K F W5 linyn@cqnu.edu.cn
97 HE R AR F A K S HIE T e lyw015813@126.com
98 x 2 o i 2K BT xling@swufe.edu.cn
99 ok T FHEF R & # A% 190301992@qq.com
100 X AR ARXKF AR chengliu_eco@whu.edu.cn
101 PUNE Y
102 X 5 7% LFTME MR KF B9 A 2110996110@qq.com
103 X)) A RN B &ie liugying@nau.edu.cn
104 X £5 7K =M% KT iz zz2416@ynufe.edu.cn
105 X 4 4% BIMTKF AL jingyuan@xmu.edu.cn
106 X B ERAN Iz E &l d liumingpzh@163.com
107 x| BF] - T EAFHRKF S Imr710071@mail.ustc.edu.cn
108 X g LA K F E &l d liupengfei@jsnu.edu.cn
109 X 45 )L F il REKF FA 799351258@qq.com
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5 # 4 ¥4z RAR WR A
110 x| & EEMEKF PG @ # A% liu.xin@mail.shufe.edu.cn
111 x| e LtisEmr kg B & liu.xu@sufe.edu.cn
112 X 3,20 JoM K W+ e lyhnku@163.com
113 pUE:2 BT IR K F BT liuyanping_ nnnu@]163.com
114 X e FEARKF LU & d yangliu2022@ruc.edu.cn
115 X1 AR i R 2N iz yaowuliu615@gmail.com
116 Xz b Rk K% AR A 2971478967@qq.com
117 x| & RITKRF i liuzhi@um.edu.mo
118 x| o 5% AT KRF E &l d zhonggiang@hpu.edu.cn
119 LAY -3 LT ZAMR KF 4 xruiluo@buaa.edu.cn
120 7 #had LT ZAMR KF -+ yq_luo@buaa.edu.cn
121 T FH b K 5 ik luoyx23@nwu.edu.cn
122 B Ak i K R €id lvjing@swu.edu.cn
123 5 % B 7 IS8 K 5 LEs Ivlong11@mails.ccnu.edu.cn
124 159-%: 1 b Tk k& & H 4% machenjin@bjut.edu.cn
125 04 5t TEKRF B &id jymagic@126.com
126 o BITK%F B HAR lima@xmu.edu.cn
127 R SES KA ﬂ:\fﬁ TR AR shujie. ma@ucr.edu

AR

128 o % FEARKSF KIg @54z, AR mawei@ruc.edu.cn
129 B % TEKF BT mxyanych@]163.com
130 L2 b7 Rk X 5 & # 4% ylma@nmu.edu.cn
131 &5 KT & # 4% shjmao@hnu.edu.cn
132 K AR 55 TAE K5 B &id clmei@xpu.edu.cn
133 &g F i Rk K 24 3286428093@qq.com
134 & ¥ BINE ISR BT moukier@163.com
135 JpE3E IR F A 2199459589@qq.com
136 448 HHIFEKRF Ik e 2014107@ghnu.edu.cn
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5 # 4 ¥4z RAR WR A
137 Rk e 0% 3 H Rk K5 A4 1437197109@qq.com
138 %A AR F T K F E &l d gmpan@ntu.edu.sg
139 &AL T R K g E &l d pangshanqi@263.net
140 FIE B8 KF AR pingweiying815@163.com
141 FL TR K F BT gikai@cqnu.edu.cn
142 A & LI K BT ginxing@suibe.edu.cn
143 i 7% S FOPNE < IR &l e quliang@ccnu.edu.cn
144 RER LR IFTE K 5 Es haochenrao@mail.bnu.edu.cn
145 e SES LGB K F & # 4% haojieren@sjtu.edu.cn
146 A ME A2 LIHRITIE KRS BT renpengcheng12@jsnu.edu.cn
147 L AN A RIEI K FA 1518017765@qq.com
148 =2y AR F iz shijqg@sustech.edu.cn
149 k£ LR IFTE KRS F4 ymshi@mail.bnu.edu.cn
150 Kbk A Lt FOPNE < LEs hysong05@mails.ccnu.edu.cn
151 RIREE T KF & H 4% sxj@gsm.pku.edu.cn
152 R HHFLKF B &id xysong@cuhk.edu.hk
153 RIH BB T RF B &
154 x #® ola R K iz zhisong@syau.edu.cn
155 T EE FTRKF AN IR A S H)T su_jiaji@cqu.edu.cn
156 = FREIKF E &l d suliyun@cqut.edu.cn
157 7 R Ik 99 ) 58 K 52 i suwenqing@snnu.edu.cn
158 FNEAF A RIE I KEF IS &) 4 4% hxsun@hit.edu.cn
159 Iz B A K F iz sunjg@sustech.edu.cn
160 = 2N e KRS iz sunjy@lzufe.edu.cn
161 N L 42 K #HIF Isun@sxufe.edu.cn
162 E N 8 B 2 K5 E &l d brian@xjufe.edu.cn
163 JB R R RN & # 4% tanganan2@sina.com
164 JBE RS AT R F #Hiz tfq05@163.com
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5 # 4 ¥4z RAR WR A
165 JE LR IFE KRS AR tanghp@bnu.edu.cn
166 ik &t 3l i tangjingwei@hainanu.edu.cn
167 H%}I;Eajeiku B RIETL KT FA tariku.tesfaye@amu.edu.et
168 - ARIEIL KRS E &l d bopingt361147@hit.edu.cn
169 H R *#, b7 Rk kK FA thy5308@163.com
170 B e RALITTE K ik tianye@nenu.edu.cn
171 7 1B B KF B3 AR wanchuang@jnu.edu.cn
172 /) FHEFEKRS HHIT wangzx(@ghnu.edu.cn
173 Y LEERF KI5 & H 4% chengwang@sjtu.edu.cn
174 FaK KA L KF E &l d wangchunjie@ccut.edu.cn
175 I fEH% LT RF AR wangdehui@]Inu.edu.cn
176 T REIL KRS i wdp@pbit.edu.cn
177 .S FiEME KRS 4 1149084210@qq.com
178 I LR R IKRY INILH AR wangjinjuan@bit.edu.cn
179 EapRa S HITITH KT #Hax wijf2929@163.com
180 I I K F By 3 HAZ/F R wangjz695@szu.edu.cn
181 X = 5 &) B K B BB wl@swijtu.edu.cn
182 ENG)7) i TH K & # Az wanglili0307@163.com
183 ERZE 3 B 8L K iz mqwang@qfnu.edu.cn
184 7 38 K5 E &l d wning@xjtu.edu.cn
185 R b7 Rk K% A 3205686213@qq.com
186 B i B FE K5 & # 4% shxwang@qfnu.edu.cn
187 ER T2 4o I 58 K A4 wangshufang2050@163.com
188 ENN]) b7 Rk KRS iz wongone@163.com
189 IFE Y S A wxjahdx2000@126.com
190 IR T EAFHRKF PR HAR wangxq20@ustc.edu.cn
191 FAE4E 2%k S I & 416031667@qq.com
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5 # 4 ¥4z RAR WR A
192 ERN:
193 ER it K IR Eid zhwang@xjufe.edu.cn
194 ITE ATIFEKRF FA 1428588312@qq.com
195 ik A AR F B B HAR weihx@sustech.edu.cn
196 L E e RIEIT L RF B # A% wenhy@hit.edu.cn
197 x & FEARKSF IR €id wuben@ruc.edu.cn
198 % W T EAFHRKF £ &) 7 R bin.w@ustc.edu.cn
199 Z A Lz KXy E &l d wumaths@sufe.edu.cn
200 x # ZKF & # 4% jiewu@ahu.edu.cn
201 X FAR AL IFIE K F FA 920498322@qq.com
202 ¥ = B3I N iz wu.mengyun@mail.shufe.edu.cn
203 R 351% LGl K B3 AR rjwu@sjtu.edu.cn
204 2 F R H B KFE s wuxiaoran@ust.hk
205 VK S &KLY KT E &l d wuyh@yorku.ca
206 J 30 3%, T KF E &l d ruibinxi@math.pku.edu.cn
207 Y e RARIE T K IR xsw@cdut.edu.cn
208 B A # LN 2K BT 1202500107 @jxufe.edu.cn
209 2 Y TR K S iz xiansd@cqupt.edu.cn
210 AR ENBLHERKF BT nikita@mails.ccnu.edu.cn
211 BT F il Rk KF A 1665873570@qq.com
212 fiEA8L T K F E &l d junshan@henu.edu.cn
213 w # AL I KF HIE T e xufeng34@163.com
214 e ae M AEE RS BT shxu@zuel.edu.cn
215 E 5 FiERKEKRF IR €id 82651652@qq.com
216 R % b )T SE K 5 AR yanrf@nwnu.edu.cn
217 = )& Y bE Tk k5 BT yanqijing@bjut.edu.cn
218 T2 R AR 38 K5 E &l d yanxiaodong@xjtu.edu.cn
219 e —-F b JF 78 K 5 FA ypystatistics@163.com
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5 # 4 ¥4z RAR WR A
220 A 3% B FRIHKF AR yangweiming@ctbu.edu.cn
221 L& E S E &l d wzyang@ahu.edu.cn
222 4 b7 Rk K5 E &l d xuyang@nmu.edu.cn
223 L 28 RF HFF TR yangying@fudan.edu.cn
224 MF KR iz yyangsc@tsinghua.edu.cn
225 M35 R 2K F iz yyh@cufe.edu.cn
226 B Bb SRR F B chiyao@ahu.edu.cn
227 X3 ERFIR BT yww0314@126.com
228 5 R4& ~H KF BT yifengting@ynu.edu.cn
229 Wik 75 52 338 K 52 #Hiz yudalei@xjtu.edu.cn
230 mEL % RIEI LK & # %
231 v % B A K F LY zengh@sustech.edu.cn
232 YR BITREF IILH AR xlzeng@xmu.edu.cn
233 7K E # L AR 42 K E &l d zhang gd@sdu.edu.cn
234 S ERFIR BT hqzscnu@163.com
235 RHE AR 7 kT 78 K & # 4% jdzhang@nwnu.edu.cn
236 TR A% AT IHKF B zhangjqs@163.com
237 K TRIAKF BT 2025111 @ctbu.edu.cn
238 K AE R ARk X 5 R € duorong@gsau.edu.cn
239 K% 22 XF FHFa R R jr_zhang@fudan.edu.cn
240 RAE LT RF i Zjjly790816@163.com
241 KEM JT B KR F B &id jjzhang@gxnu.edu.cn
242 Kk % AL T e K 5 ¥4 zhanglaijiang1989@]163.com
243 KW FHIFEKRF BT 839115623@qq.com
244 K H Rk K5 #H T 7h1992934235@163.com
245 K E % R ARk X 5 E &l d zhangml@gsau.edu.cn
246 KR FEAKKF BRI giong.zhang@ruc.edu.cn
247 KRR HLIHKRF iz rmzhang@zjgsu.edu.cn
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5 # 4 ¥4z RAR WR A
248 7K P B stobEFH H KF & # 4% shucongzhang@uibe.edu.cn
249 TRAN 4 F Rk K5 A 2545416206@qq.com
250 G aTEEIAKRS i zhangtstat@nuist.edu.cn
251 & e
252 TREE 3K RALIFIE K ¥ B # A% zhangxz722@nenu.edu.cn
253 KA R o+ EHAF T i xinyu@amss.ac.cn
254 KR FiER A KRS F4 1748560582(@qq.com
255 KA =W KF E &l d zhangyanqging@ynu.edu.cn
256 TKIE L LGB K F LEs summer zhangyifan@sjtu.edu.cn
257 REE T EAFHERXF &) AT 5 R zhangyx23@ustc.edu.cn
258 KF % LIHRITIE KRS BT yhzhang@jsnu.edu.cn
259 KF ik FEAKKF B BB BT R yugianzhang@ruc.edu.cn
260 K E R H Rk K5 A 732553342@qq.com
261 FKIkIT AR T K5 & # 4% zhangzy328@nenu.edu.cn
262 I FEAKKF KIF @l #4%. AR zhengzhang@ruc.edu.cn
263 KE FTRKF B &id zmzhang@cqu.edu.cn
264 AR KA KF HHT jgtjx0313@163.com
265 R a2 BUE KRS iz hzhao@zuel.edu.cn
266 Bl FiER A KRS F4 1405200990@qq.com
267 &) M AR R AN BT zhouhc@xtu.edu.cn
268 J& B 4E Lismea ks PRI zhouhuijuan@mail.shufe.edu.cn
269 B £ bfe Tk K 5 BT tszhjia@mail.ustc.edu.cn
270 B % % 2 K S ikt zhouwei23@swufe.edu.cn
271 B 7 AP B 2 K F iz stazw(@nus.edu.sg
272 Bl=tF Bl K& KEFH % zhouyeqing@tongji.edu.cn
273 Y3 THKF E &l d zhufk@126.com
274 kiR, i KF B AR haibinzhu@jnu.edu.cn
275 X B A Hf BGE K & # A% Jaycel015@163.com
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5 2 A BRAR L

276 kFIE 45 K S IR zhuxuehu@xjtu.edu.cn
277 AP L 22 XF E &l d zhuzy@fudan.edu.cn
278 E PR F & H 4% zhgdan@fjnu.edu.cn
279 R F M AEE RS BT fengzou@zuel.edu.cn
280 4R4E4E T KF BT zoutt260@jlu.edu.cn
281 SR KB

282 & 32 2R KRF AR baijm@]lzu.edu.cn
283 % 2 R ZHRF BT chenjy@lzu.edu.cn
284 % BF 4 2R KRF E &l d chenmh@lzu.edu.cn
285 EE S 2R KF iz gaoxing@lzu.edu.cn
286 A F 2R KRF IR €id guoliping@lzu.edu.cn
287 b 2N KF G- €id huxx@]lzu.edu.cn
288 N 2R KRF B &l d huangym@]lzu.edu.cn
289 NEE 2R KRF R € jiaxx@]lzu.edu.cn
290 BAEAE 2R KRF E &l d gmjiao@]lzu.edu.cn
291 = m 2N KRF & # A% Ip@]lzu.edu.cn
292 F 4 fg ZHKRF iz weideli@lzu.edu.cn
293 2 AR ZHKRF iz lixianyue@lzu.edu.cn
294 FR-F 2R KRF E &l d lizhp@]lzu.edu.cn
295 I IE 2R KRF & H 4% liangzz@lzu.edu.cn
296 X T3 2 KF i liuww@lzu.edu.cn
297 X & 4k, ZHKRF IR €id lyw@lzu.edu.cn
298 5 ZHKRF iz mashan@lzu.edu.cn
299 KA 2 ZHKRF iz song@lzu.edu.cn
300 HERE 2N KF R €id jinxiasu@lzu.edu.cn
301 Kt ZHRF & #H A% shuhongzhang@lzu.edu.cn
302 kL A% 2R KRF E &l d zhangwt@]lzu.edu.cn
303 TRiZ AF 2R KF IR €id zhangyuanxiang@]lzu.edu.cn
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5 # 4 ¥4z AR WR A
304 K IE 5% 2R KRF R € zhangzhengq@lzu.edu.cn
305 R 2K #Hiz zhaoxj@lzu.edu.cn
306 AFEH 2R KRF & H 4% zhusl@lzu.edu.cn
307 IR 2R KRF 4 gjiakun2025@lzu.edu.cn
308 #E R 3 2R KRF i+ haochr2025@]lzu.edu.cn
309 Fip A ZHKRF H+ liyx2023@lzu.edu.cn
310 X F A% 2R KRF H+ liugq2 1 @lzu.edu.cn
311 4R IE 2R KRF 4 nxiaoyu2024@]lzu.edu.cn
312 AER 2 KF H+ shjiahui2025@]lzu.edu.cn
313 EB 2R KF = wangyue25@]lzu.edu.cn
314 K1 2N KRF 4 zhangjb2025@]zu.edu.cn
315 R T ik ZHKRF 4 zhaozh2023@lzu.edu.cn
316 FHE 2R KRF H+ liyr2024@lzu.edu.cn
317 FE 2R KRF 2 lwenqing2024@lzu.edu.cn
318 HoE RPN H+ Liny2024@lzu.edu.cn
319 x| F % 2N KRF Mt 1ziqin2023 @]lzu.edu.cn
320 AxE 2R KRF Mt baijch2024@lzu.edu.cn
321 R F 2 K B 1140386741@qq.com
322 ELE 2R KRF A4 liwx826@163.com
323 LR 2R KRF eSS miaoym2024@lzu.edu.cn
324 3 # 2R KRF At jokerpc1209@163.com
325 * & ZHKRF IS jkloiu8197@gqq.com
326 JF NN 2R KRF M+ shibb2025@]lzu.edu.cn

(F: RIERFHIFHEF)
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