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ABSTRACTS

Keynote Speech 1 (45 minutes)
Generalized 4 moment Theorem with Application to Random
Matrix Theory
Zhidong Bai (Northeast Normal University)

Abstract: Many results in random matrix theory show universality, that is,
the result is true for all distributions provided that their first 4 moments are
matching with normal distribution. On the other hand, the universality pro-
vides an approach to investigate properties of RMT, that is, show universality
first, then investigate the property under normality assumption. Recently,
Tao and Vu proved a FMT for Wigner matrix. But they assumed much heavy
assumptions, say the condition Cy. Now, we consider the CLT for normalized
spiked eigenvalues, we shall show FMT first and then investigate the CLT of
spiked eigenvalues. Because we only assume the match of first two moments
and a proper of tail probability, 2*P(|X;;| > x) — 0, which implies all mo-
ments less than 4 exist but the 4th moment may not exist. So, we call it
GFMT.

Personal Introduction: Zhidong Bai has been an Elected Fellow of the
Third World Academy of Sciences since 1989. Since 2002, he has been a
Distinguished Professor of School of Mathematics and Statistics at Northeast
Normal University, China. Since 1999, he has been a professor of Department
of Statistics and Applied Probability at National University of Singapore. He
received his doctorate from the Department of Mathematics in University of
Science and Technology of China in May, 1982. And he was in the first batch of
18 PhDs in the history of the People’s Republic of China. He is also a Fellow
of International Statistical Institute, a Fellow of Institute of Mathematical
Statistics, a Fellow of International Chinese Statistical Association, a Member
of Chinese Society of Mathematics, executive director of Chinese Society of
Probability and Statistics. He won the second prize in State Natural Science
Award of China in 2012. He was selected as one of the Most Cited Chinese
Researchers by Elsevier in 2016. He and Jack Silverstein published the classic

monographs Spectral analysis of large dimensional random matrices. He is an
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editor of Random Matrices: Theory and Applications, and was successively
an editor of Journal of Multivariate Analysis, an associate editor of Statistica
Sinica, Journal of statistical planning and inference.

MBI BER, F=MFRER L, 2002 4 2R IINTE K280 &
RS #a%, 1999 F 2 SEHINBE LR AR SS9 R B3%. T 1982 % 5 H
FE ERHCRF Y RPR LA, PEEM )\ — R
B E PRS2 Fellow. [EFREEEST Fellow. B PRZ G TH2 Fellow.
HEEC A s AL PEMERG P SRS, 2012 FERE K B RR AR
TR, NI 2016 FH E E R 5] 2 (Most Cited Chinese Researchers) 15 B
(% JME/R, Elsevier). 2010 2£ 5 Jack Silverstein & 1F iR ZE #E2 ( Spectral
analysis of large dimensional random matrices) « IAT (Random Matrices:
Theory and Applications) £, GIAE (Journal of Multivariate Analysis) 3
9w, (Statistica Sinica) WZ, (Journal of statistical planning and inference)
Mz

Speech 2 (30 minutes)
Bivariate Continuous ARMA random fields
Yasumasa Matsuda (Tohoku University)

Abstract: Brockwell and Matsuda (2017) extended CARMA models for time
series to those for random fields, which we call as “CARMA random fields”. In
this talk, we consider a bivariate extension of CARMA random fields to analyze
spatially scattered bivariate observations. After defining bivariate CARMA
random fields, we introduce Whittle likelihoods to estimate the parameters
with applications to imputation for missing components of bivariate observa-
tions. There is a gap between discrete observations and continuous models to
conduct the imputation. We employ Bayesian ways to fill the gap. We demon-
strate them by applying to bivariate samples of precipitation and elevation
over 7000 irregularly scattered observatory points in US continent.

Personal Introduction: Yasumasa Matsuda, professor of Economic Statis-
tics, Graduate School of Economics and Management, Tohoku University. Re-
search Topics include Fourier analysis of spatial data, analysis of financial time

series by stochastic volatility models, graphical modeling for multivariate time



series. He awarded JSPS prize in 2010. He is associate editor for Annals of
the Institute of the Statistical Mathematics.

MBS Yasumasa Matsuda, HARIGCKPETFST REIX . TEMARA
()G T 8 BLH 3 Mo 3 T BE AL Bl 2 AR f) < Rt 8] 2 70 70 M 22 T 1)
JFH AL SE . 2010 3K JSPS #. WAE (Annals of the Institute of the
Statistical Mathematics) 9.

Speech 3 (30 minutes)
Asymptotics in Quantum Hypothesis Testing
Ke Li (Harbin Institute of Technology)

Abstract: At first, I will review the mathematical foundations of quantum
mechanics, and explain why we are interested in probability and statistics in
the quantum world. Then, I will report two results in the asymptotics in
quantum hypothesis testing: (1) quantum multiple Chernoff distance in the
symmetric setting; (2) second-order asymptotics in the asymmetric setting.
Personal Introduction: Ke Li is a Professor at the Institute for Advanced
Study in Mathematics, Harbin Institute of Technology (HIT). He has been
selected into the Young overseas high-level talents introduction plan of China.
Before joining HIT, he worked as a Postdoctoral Scholar at Caltech (Super-
visor: Fernando Brandao), a Senior Research Associate jointly at IBM Wat-
son Research Center and MIT (Supervisors: Charles Bennett, Aram Harrow,
Graeme Smith, John Smolin), and a Research Fellow at NUS (Supervisor:
Andreas Winter). He is mainly engaged in the study of quantum probability,
statistics and information theory. His research is published in the leading jour-
nals of mathematics and physics, such as Ann. Statist, Comm. Math. Phys,
IEEFE Tran. Inf. Theory, Phys. Rev. Lett., Nature Phys.

MG R IERIED R AR e 8%, A EFET A
FEIMAN HIT 2§, i eI e T2 B g+ 5 %% (F)f: Fernando
Brandao) , f/& IBM JRARMT A OFRE B T2 s it 7 i ()il
Charles Bennett, Aram Harrow, Graeme Smith, John Smolin), PLACHT N
W E S REZW R (F)M: Andreas Winter). FEMNFHEFHEE, Siit2aM
BRI BT R R R AEW Ann. Statist, Comm. Math. Phys,



IEEE Tran. Inf. Theory, Phys. Rev. Lett., Nature Phys. SFINZE==RY)EE
FHIT) E

Keynote Speech 4 (45 minutes)
When Statistics Meets Computing
T. Tony Cai (University of Pennsylvania)

Abstract: In the conventional statistical framework, the goal is developing
optimal inference procedures, where optimality is understood with respect to
the sample size and parameter space. When the dimensionality of the data
becomes large as in many contemporary applications, the computational con-
cerns associated with the statistical procedures come to the forefront. A fun-
damental question is: Is there a price to pay for statistical performance if one
only considers computable (polynomial-time) procedures? After all, statistical
methods are useful in practice only if they can be computed within a reason-
able amount of time. In this talk, we discuss the interplay between statistical
accuracy and computational efficiency in two specific problems: submatrix lo-
calization and sparse matrix detection based on a noisy observation of a large
matrix. The results show some interesting phenomena that are quite different
from other high-dimensional problems studied in the literature.

Personal Introduction: T. Tony Cai, professor and vice dean of the Wharton
School, professor of Applied Mathematics & Computational Science Graduate
Group, Associate Scholar of Department of Biostatistics, Epidemiology & In-
formatics, Perelman School of Medicine in University of Pennsylvania, USA.
He won the IMS Fellow in 2006, COPSS Presidents’ Award (the highest prize
in the field of statistics) in 2008, and IMS Medallion Lecturer in 2009. And he
was served as president of the International Chinese Statistical Association in
2017. He has received the National Science Foundation Fund for eight consecu-
tive times since 2000, the National Institutes of Health Foundation in 2012 and
2017, and the Wharton Global Initiative Fund in 2016. He was the editor of
Annals of Statistics, and the associate editor of Journal of the Royal Statistical
Society: Series B, Journal of the American Statistical Association,Statistica

Sinica .



MANET: BRI, T. Tony Cai, BATIEE T A7 1% 8 MK Z# IR 2% Bt 204%
IR, EAEBW RN HEC St R R R AR B
EMGETE . AT G B R T IRE 2006 TR 3RE RS R a
& (IMS Fellow), 2008 fF5R3KE PG A m K HE W “ g% ” (COPSS
Presidents” Award) , 2009 53R E R G H = (IMS) [ Medallion
Lecturer, 2017 FARZ G2 T EH 2000 FLK, #E: 8 K3k
EKEEFRIERE SIS, 2012 F K 2017 F3HREEEE XK DA AT ESE,
2016 FEIRAFIRIN P = ERIB I IE S . AT (Annals of Statistics) F- 2~ %
Z%, (Journal of the Royal Statistical Society: Series BY #wZs, (Journal of
the American Statistical Association) %7z, {Statistica Sinica) 7.

Speech 5 (30 minutes)
Maximum Approximate Bernstein Likelihood Estimation in
Proportional Hazard Model for Interval-Censored Data

Zhong Guan (Indiana University South Bend)

Abstract: Maximum approximate Bernstein likelihood estimates of density
function and regression coefficients in the proportional hazard regression mod-
els based on interval-censored event time data are proposed and studied. A
smooth estimates of the survival and density functions are then obtained. Sim-
ulation study is conducted to show the finite sample performance of the pro-
posed method. The proposed method is illustrated by real data applications.
Personal Introduction: Zhong Guan is Full Professor with Tenure of De-
partment of Mathematical Sciences in Indiana University South Bend, Doctor
of Statistics, University of Toledo, Postdoctoral fellow in Division of Biostatis-
tics, Yale University, a member of American Statistical Association, a member
of American Mathematical Society. He was the Secretary General of the Prob-
ability and Statistics Society of Heilongjiang Province, a member of the board
of Directors of the Heilongjiang Province Branch of the Applied Statistics So-
ciety of China.

MANE: K, PR AR A SR, FEEKRZ K24t
L, WEREAEMGIHRELE, RESHhESR, RER Y hES
T BARRRILE RGBT ENH S e BRI o H
E



Speech 6 (30 minutes)
Realized volatility matrix under ultra-high-frequency financial data
Zhi Liu (University of Macau)

Abstract: The statistical inference of volatility matrix suffers from the effects
of variate features of ultra-high-frequency data, such as market microstructure
noise, asynchronous trading, multiple records, etc. In particular, the tick-by-
tick transaction records are typically asynchronous among different assets and
multiple records frequently appear. In this talk, I will review the existing feasi-
ble approaches. These methods, however, have to discard a large part of data,
to keep the estimators consistent. Then I will introduce a data-efficient estima-
tor of the realized volatility matrix which utilizes all of the data. The estimator
is created by combining the congregation of the data within the synchronized
time intervals and pre-averaging smoothing methods. We have established
the asymptotic normality of proposed estimator. A studentized version of the
central limit theorem is also proposed. I will also show improvement in estima-
tion efficiency. Through a variety of synthetic data experiments, we assess the
finite sample performance of proposed estimator and make comparison with
existing methods. Finally, we implement the estimator with real NASDAQ
high-frequency financial data sets.

Personal Introduction: Zhi Liu is an Associate Professor in Department
of Mathematics, University of Macau. After graduating from the Hong Kong
University of Science and Technology in 2011, he is mainly engaged in research
on stochastic process statistics, financial statistics, bioinformatics and high-
dimensional statistics, and has published many articles in international top
journals in the fields of statistics, finance and bioinformatics.

AN RE, IR RE B . 2011 F iR T &R
Ja, EEMNEREERESE. SRgit. EWE R E N 4ES TS T TH T
o HAEGETH . <R AEYME BT B E PRGN T E AR



Keynote Speech 7 (45 minutes)
Neural Networks Meet Statistics
Jun S. Liu (Harvard University)

Abstract: In recent years we have witnessed the tremendous advances of the
neural-network-based machine learning methods and the excellent representa-
tion power of deep neural networks. We have recently been interested in inves-
tigating how we might take advantages of NNs for typical statistical problems.
Here I will use a few examples to explain how ideas in DNN can inspire novel
statistical methods, and how statistical ideas can help with NN constructions.
One problem is related to uncertainty quantification and hierarchical Bayes
analysis, for which we introduce the predictive-matching Generative Parame-
ter Sampler (GPS). The GPS adopts a hierarchical modeling perspective such
that each observation is modeled by an individual parameter and trains a NN
to generate predictive distribution that marches the empirical distribution of
the observed data. Our approach is illustrated for linear models, Poisson pro-
cesses, and DNNs for classification. The results show that the GPS is successful
in providing uncertainty quantification as well as additional flexibility beyond
what is allowed by classical statistical procedures. Another problem is about
neural network compression. We introduce a statistical principle to guide for
pruning the trained network. Specifically, we keep the connections of a DNN
that are significantly related to its outputs using a non-parametric penalized
likelihood ratio test. Experimental results show that our approach achieves
better lossless compression rates than existing techniques. The presentation is
based on joint work with Minsuk Shin and Xing Xin.

Personal Introduction: Jun S. Liu, professor in Department of Statistics
from 2000, professor of Biostatistics from 2001, Harvard University, USA,
guest professor in Center for Statistical Science of Tsinghua University, China.
He won the CAREER Award of National Science Foundation, 1995-1998 and
Terman Fellow, Stanford University, 1995-1998. And he also won Mitchell
Prize for the Best Bayesian Application Paper in 2000, COPSS Presidents’
Award (the highest prize in the field of statistics) and IMS Medallion Lec-
turer in 2002. He was elected as IMS Fellow in 2004 and ASA Fellow in 2005.



And he won Morningside Gold Metal for Applied Mathematics in 2010, Distin-
guished Achievement Award of International Chinese Statistical Association in
2012, and Pao-Lu Hsu Award of International Chinese Statistical Association
in 2016. He has been the associate editor of Statistica Sinica since 1999, and he
was the Co-Editor and associate editor of Journal of the American Statistical
Association and associate editor of Biometrics .

MAE: X%, Jun S. Liu, 2000 SFERAES B S0H REER, HFaRiE
MG RABER, 2014 FRATE ERFGIH AR PO EHER . 1995 F
IR E RS S 2 (NSF CAREER Award) AUHHAR K 2245 2
4 (Stanford Terman Fellowship). 2000 F3AFKYVI/KE (Mitchell Award).
2002 3K B it 2 i i 2 1 7« 248227 (COPSS Presidents” Award),
DA bR ge it th4s (IMS) 1 Medallion Lecturer. 2004 A4 i Jy [ Fr
WG 2o+ (IMS Fellow) , 2005 46 MGt tha ik e+ (ASA
FELLOW). 2010 F2R 3R RN 37 42 (Morningside Gold Medal). 2012
IR RG TS MUK 2012 SEZN H ROt (Distinguished Achievement
Award 2012). 2016 FRIFZEGI MUK “VFEEBR”. 1999 F 25
( Statistica Sinica) 7, AL Journal of the American Statistical Association)
FE9%. Zs, (Biometrics) 9.

Speech 8 (30 minutes)
Progress on reciprocal characterization and equivalent
transformation between complex networks and time series

Yi Zhao (Harbin Institute of Technology)

Abstract: The complex networks and time series are two classical paradigms
to describe the real complex systems. But the complexity of systems deter-
mines that we merely can obtain the specific properties of the object given the
single paradigm. To address this problem, recently transformation between
complex networks and time series becomes promising research. People begin
to pay much attention to their internal relationship. Inspired by the previous
work, we emphasize the theoretical foundation of equivalent transformation
between complex networks and time series so as to ensure the consistency of
dynamics of complex system during transformation, thereby providing theoret-

ical evidences for their reciprocal characterization. Based on that, we confirm
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and quantify the corresponding relationship between both counterparts and
provide characterization methods for their integrated application in practice
so as to comprehensively understand complex systems from the dual perspec-
tives of complex networks and time series.

Personal Introduction: YiZhao is a Professor of Shenzhen Graduate School,
Harbin Institute of Technology and the Director of Applied Mathematics Re-
search Center of Shenzhen Graduate School, Harbin Institute of Technology.
In January 2007, he received his Ph.D. from the Hong Kong Polytechnic Uni-
versity. His research interests include nonlinear time series analysis, nonlinear
dynamic systems, complex networks, and biomathematics. He has published
21 international journal articles about non-linear dynamic feature technology
and biomedical applications, and 23 papers in international conferences, and
obtained a national invention patent and a utility model patent authorization.
NNE T BB, W RTE DA IR I S A B B, i 7R VR AR T
FABE N BT O 4. 2007 4F 1 H SRAG AR TR A1 L2 fr, B
FI7 G AR AL (8] P 5 b o AR S ) R G8 . BRI E Y . 78
AREANE B IR SR R AE AR 52 N 7 T R R E B e S — 4 —
PR B =+ =F, 3R E SO L AN S AR R RS — Tl

Speech 9 (30 minutes)
Determining the number of communities in degree-corrected
stochastic block models

Shujie Ma (University of California, Riverside)

Abstract: We propose to estimate the number of communities in degree-
corrected stochastic block models based on a pseudo likelihood ratio. For es-
timation, we consider a spectral clustering together with binary segmentation
method. This approach guarantees an upper bound for the pseudo likelihood
ratio statistic when the model is over-fitted. We also derive its limiting distri-
bution when the model is under-fitted. Based on these properties, we establish
the consistency of our estimator for the true number of communities. Develop-
ing these theoretical properties require a mild condition on the average degree
— growing at a rate of log(n), where n is the number of nodes. Our proposed

method is further illustrated by simulation studies and analysis of real-world
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networks. The numerical results show that our approach has satisfactory per-
formance when the network is sparse and/or has unbalanced communities.
Personal Introduction: Shujie Ma is an Associate Professor in Department
of Statistics, University of California, Riverside. She is the associate editor of
Journal of Business & FEconomic Statistics, Computational Statistics and Data
Analysis, The American Statistician, Statistica Sinica, Journal of Statistical
Planning and Inference. Her major fields are precision (personalized) medicine;
factor models, large-scale data analysis; inference of high-dimensional data,
functional data and nonlinear time series data; asymptotic theory, stochastic
processes, extreme value theory; applications to gene-environment interaction,
environmental risk assessment, medicine and financial data.

MANEN: GEFE, I KREHNE SRS RENE3R, Journal of Business &
Economic Statistics, Computational Statistics and Data Analysis, The Ameri-
can Statistician, Statistica Sinica, Journal of Statistical Planning and Inference
Higs. TEOIFTOEOVREHELE 7 B8, KRR m4e8dE. &
B AR LM 8] 2 S0 08 2 s WL RIS, BENLIE AR, AR, R
R-PAE T PR R AL B2 2 N < Rl O N T

Speech 10 (30 minutes)
Identification of Trans-eQTLs Using Mediation Analysis with
Multiple Mediators
Lin Hou (Tsinghua University)

Abstract: Identification of expression quantitative trait loci (eQTLs) ad-
vances our understanding of genetics and regulatory mechanisms of gene ex-
pression in various organisms (Veyrieras et al., 2008). Previous studies suggest
that trans-eQTLs may regulate expression of remote genes by altering the ex-
pression of nearby genes. Trans-association has been studied in the mediation
analysis with a single mediator. However, prior applications with one mediator
are prone to model misspecification due to correlations between genes. Moti-
vated from the observation that trans-eQTLs are more likely to associate with
more than one cis-gene than randomly selected SNPs in the GTEx dataset, we
developed a computational method to identify trans-eQQTLs that are mediated

by multiple mediators. In simulation studies, multiple mediator analysis had
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increased power to detect mediated trans-eQTLs, especially in large samples.
In the HapMap3 data, we identified 11 mediated trans-eQTLs that were not
detected by the single mediator analysis in the combined samples of African
populations. Moreover, the mediated trans-eQTLs in the HapMap3 samples
are more likely to be trait-associated SNPs. Our approach has improved the
power of detecting mediated trans-eQTLs and advanced knowledge of gene
regulation.

Personal Introduction: Lin Hou is an Associate Professor at the Center for
Statistical Research in Tsinghua University. She got doctorate from Peking
University in 2011 and worked as a postdoctoral researcher at the Yale School
of Public Health from 2012 to 2015. After joining Tsinghua University in 2015,
her main research areas are statistical genetics, bioinformatics and applied
statistics.

NN Rk, B GI AU LR IR . 2011 S EL AR
K, 2012-2015 A FEHRGE KA DA A B L /50 5t. 2015 SEMA
HHRRY, TEFRAEONGEL Y EYE BN S

Keynote Speech 11 (45 minutes)
Maximum Entropy Estimation versus Classical Maximum
Likelihood Estimation for Hidden Markov Chains
Liming Wu (University of Clermont-Ferrand)

Abstract: Hidden Markov chains have many applications in economic, speech
or gene recognition. However, its likelihood function can not be calculated
when the sample is large, although there are related algorithms, but its compu-
tation is very large and slow. We first transform the high-dimensional problem
into a two-dimensional problem, propose a maximum entropy estimator, prove
its central limit theorem, and give its application in parameter estimation and
hypothesis testing. The corresponding algorithm is also introduced, which is
much faster than the known algorithm.

Personal Introduction: Liming Wu, professor in the Department of Math-
ematics, University of Clermont-Ferrand, France. His mean research interests

include large deviations theory and its applications in mathematical physics
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and statistics, uniqueness and spectral analysis of operator semigroups, sev-
eral probability analysis inequalities. He has independently solved Varadhan’s
guess, the unique conjecture of the quantum field ground state diffusion pro-
cess, and cooperatively solved the Gross conjecture, introduced and established
the concept and theory of consistent integrable operators, the unique concepts
and theories of L; and L. His research results published in top journals such
as Annals of Probability, Probability Theory and Related Fields, Journal of
Functional Analysis, Annales de linstitut Henri Poincare (B) Probability and
Statistics.

MAEN: ZEHY, B{EVEE Clermont-Ferrand KEH R E IR .. EEW
TN Z e LR AL, Gt N, SRR R ME— L &b,
JUMER T A ML Varadhan 550, =153 EY BT
ME— AR, DASCE VR Gross 5548, I NIFENL — SO BB T ME & S B
W, Ly M Lo MME—PEMER SR 55 . BFFE R K SRAE Annals of Probability,
Probability Theory and Related Fields, Journal of Functional Analysis, Annales
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Speech 12 (30 minutes)
Sufficient Dimension Reduction for Classification

Xin Chen (Southern University of Science & Technology)

Abstract: In this talk, we talk about a new sufficient dimension reduction
approach designed deliberately for high-dimensional classification. This novel
method is named maximal mean variance (MMYV), inspired by the mean vari-
ance index first proposed by Cui, Li and Zhong (2015), which measures the
dependence between a categorical random variable with multiple classes and
a continuous random variable. Our method requires reasonably mild restric-
tions on the predicting variables and keeps the model-free advantage without
the need to estimate the link function. Our method works pretty well when
n < p. The surprising classification efficiency gain of the proposed method is
demonstrated by simulation studies and real data analysis.

Personal Introduction: Xin Chen is an Associate Professor in Department
of Mathematics, Southern University of Science & Technology, China. He got

doctorate in University of Minnesota in 2010. Research interests: sufficient
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dimension reduction, variable selection, high dimensional analysis, complex
data analysis.
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Speech 13 (30 minutes)
Cream skimming: Theory and evidence from hospital transfers and
capacity utilization
Ou Yang (The University of Melbourne)

Abstract: The paper examines cream skimming behaviour by studying hospi-
tal transfers in a mixed public-private hospital system. It proposes using capac-
ity utilization to identify cream skimming. We develop a dynamic model with
uncertain patient arrivals and hospital capacity constraints to clarify the condi-
tions under which a profit maximizing hospital will engage in patient selection
by transferring ‘hard’ patients—those with severe/complex conditions—to free
up capacity to accommodate ‘easy’ patients who have less severe/complex con-
ditions. Given finite capacity, public hospitals are strictly less likely to transfer
patients than profit-motivated private hospitals at the same level of capacity.
We test implications of the model using hospital administrative data from
Victoria, Australia, and find empirical support to the theoretical predictions
about cream skimming.

Personal Introduction: Ou Yang, Research Fellow at Melbourne Institute of
Applied Economics and Social Research in The University of Melbourne, Senior
Statistical Consultant, in Victoria Department of Health and Human Services,
Australia. Research interests: applied economics, consumer behaviors. Society
affiliation: Econometric Society; Australian Health Economics Society.
MANET: BB, IR SRIR A K N 2 5F 5 STt 7t 01, KA
Y2 H) A S A SRS m R G . WERERASE R tH R A5, B
AT HREIT N IR RS AR BAS T
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Keynote Speech 14 (45 minutes)
Model averaging prediction for time series models with a diverging
number of parameters

Guohua Zou (Chinese Academy of Sciences)

Abstract: An important problem with model averaging approach is the choice
of weights. In this paper, a generalized Mallows model averaging (GMMA)
criterion for choosing weights is developed in the context of an infinite order
autoregressive (AR(00)) process. The GMMA method adapts to the circum-
stances in which the dimensions of candidate models can be large and increase
with the sample size. The GMMA method is shown to be asymptotically opti-
mal in the sense of obtaining the best out-of-sample mean-squared prediction
error (MSPE) for both the independent-realization and the same-realization
predictions, which, as a byproduct, solves a conjecture put forward by Hansen
(2008) that the well-known Mallows model averaging (MMA) criterion from
Hansen (2007) is asymptotically optimal for predicting the future of a times
series. The rate of the GMMA based weight estimator tending to the opti-
mal weight vector minimizing the independent-realization MSPE is derived as
well. Both simulation experiment and real data analysis illustrate the merits
of GMMA method in the prediction of AR(oc0) process.

Personal Introduction:Guohua Zou, researcher in Academy of Mathematics
and Systems Science of Chinese Academy of Sciences, distinguished professor
of Capital Normal University, China. He has got National Science Fund for
Distinguished Young Scholars, and was elected as a member of New Centuary
National Hundred, Thousand and Ten Thousand Talent Project, a member
of Hundred-Talent Program in Chinese Academy of Sciences, and enjoys the
special government allowance of the State Council of PRC. He is the fellow of
International Statistical Institute, executive director of National Statistical So-
ciety of China, executive director of Chinese Association for Applied Statistics,
associate editor of Model Assisted Statistics and Applications. He has presided
over or participated in more than 20 national natural science fund projects and
national practical projects, and the proposed forecasting methods have been

adopted by the actual departments.
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Speech 15 (30 minutes)
Multivariate Spline Estimation and Inference for Image-on-scalar
Regression

Li Wang (Iowa State University)

Abstract: Motivated by recent work of analyzing data in the biomedical
imaging studies, we consider a class of image-on-scalar regression models for
imaging responses and scalar predictors. We propose to use flexible multivari-
ate splines over triangulations to handle the irregular domain of the objects
of interest on the images and other characteristics of images. The proposed
estimators of the coefficient functions are proved to be root-n consistent and
asymptotically normal under some regularity conditions. We also provide a
consistent and computationally efficient estimator of the covariance function.
Asymptotic pointwise confidence intervals and data-driven simultaneous con-
fidence corridors for the coefficient functions are constructed. Our method can
simultaneously estimate and make inferences of the coefficient functions while
incorporating the spatial heterogeneity and spatial correlation. Highly efficient
and scalable estimation algorithm is developed. Monte Carlo simulation stud-
ies are conducted to examine the finite-sample performance of the proposed
method. The proposed method is applied to the spatially normalized Positron
Emission Tomography (PET) data of Alzheimer’s Disease Neuroimaging Ini-
tiative.

Personal Introduction: Li Wang is an Associate Professor in Department
of Statistics, Iowa State University. Her primary interests lie in develop-
ing flexible, robust and computationally efficient statistical methodologies for

solving problems arising from large-scale data with complex features, such as
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high-dimensional, longitudinal, functional, heterogeneous or spatially and/or
temporally correlated data. These statistical methodologies have important
applications in many areas, such as engineering, genetics, geography, financial
economics, meteorology, environmental, neuroimaging and biomedical science.
NAE: EW, ZEEMLREG T RE B . T ENAE T IR R
@ Bt ARG ik, DR BA E I mge s . s, sk
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Speech 16 (30 minutes)
Estimation of a Mixed Bernstein Polynomial Model with
Multidimensional Variable Density

Hongliang Liu (Harbin Normal University)

Abstract: On the basis of density function estimation method, we mainly
study the problem of estimating density functions by using multidimensional
Bernstein polynomials defined on simplex. Different from previous studies on
multidimensional density estimation, the multidimensional density estimation
studied in this paper is based on the simplex region, and there are certain con-
straints between variables. Inspired by the Bernstein polynomial estimation
model in onedimensional case, the mixed model of multidimensional Bernstein
polynomials can be used to estimate the unknown multidimensional density,
and the result is fine. This paper mainly focuses on two-dimensional situation.
The EM algorithm is used to calculate the optimal two-dimensional Bernstein
mixed model in the sense of maximum likelihood. Using the samples collected
under the density function to fit, it can be seen that when the order m in-
creases, the change of maximum likelihood function value of the hybrid model
decreases gradually. At the same time, it can be seen that the mean square
error between the estimated value and the real data decreases first and then
increases. Then the optimal order of the two-dimensional Bernstein polyno-
mial mixed model can be found by the method of change point. Combining
with fitting simulation, we can see that the fitting effect of the model is good.

Based on the two-dimensional Bernstein polynomial asymptotic expansion on
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simplex, the asymptotic e000bect of the mixed model is proved. On the basis
of the law of large numbers and the central limit theorem, the convergence of
the mixed model under large samples is illustrated.

Personal Introduction: Hongliang Liu is an Associate Professor at Harbin
Normal University. And he got doctorate in Center for Control Theory and
Guidance Technology, Harbin Institute of Technology. His research areas are
stability analysis and control of stochastic systems and time-delay systems.
NAE: XES, WRIEIMTE R E R B, IR TR P2 i i 5 )
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Speech 17 (30 minutes)
Community Detection Based on the L., convergence of
eigenvectors in DCBM
Yan Liu (Northeast Normal University)

Abstract: Spectral clustering is one of the most popular algorithms for com-
munity detection in network analysis. Based on this rationale, in this paper
we give the convergence rate of eigenvectors for the adjacency matrix in the [,
norm, under the stochastic block model (BM) and degree corrected stochas-
tic block model (DCBM), adding some mild and rational conditions. We also
extend this result to a more general model, presented based on the DCBM
such that the value of random variables in the adjacency matrix is not 0 or 1,
but an arbitrary real number. During the process of proving the above con-
clusion, we obtain the relationship of the eigenvalues in the adjacency matrix
and the corresponding ‘population’” matrix, which vary in dimension from the
community-wise edge probability matrix. Using that result, we can give an
estimate of the number of the communities in a known set of network data.
To solve the problem that how to determine. Meanwhile we proved the con-
sistency of the estimator. Furthermore, according to the derivation of proof
for the convergence of eigenvectors, we propose a new approach to commu-
nity detection — Spectral Clustering based on Difference of Ratios of Eigen-
vectors (SCDRE). Our simulation experiments demonstrate the superiority of

our method in community detection.
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Personal Introduction: Yan Liu, PhD of Statistics, study in School of
Mathematics and Statistics, Northeast Normal University. Tutored by Zhi-
dong Bai, the academician of The Third World Academy of Sciences. She
studies in Northeast Normal University since 2014. The main research direc-
tion is the theory of large dimensional random matrix and related applications.
MANE: XBE, KIS RSP 55w, giitydd, ImABEER
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Keynote Speech 18 (45 minutes)
Discrepancy between global and local principal component analysis
on large-panel high-frequency data

Xinbing Kong (Nanjing Audit University)

Abstract: The global principal component analysis (GPCA), PCA directly
applied to the whole sample, is not reliable to reconstruct the common com-
ponents of a large panel of high-frequency data when the factor loadings are
time-varying, but it works when the factor loadings are constant. However,
the local principal component analysis (LPCA) presented in Kong (2017)(2018)
results in consistent estimates of the common components even if the factor
loading processes follow It6 semimartingales. The LPCA is also suited for on-
line computation in “big data” framework with restricted storage and memory.
This motivates us to study the discrepancy between the GPCA and LPCA in
recovering the common components of the large-panel high-frequency data.
In this paper, we measure the discrepancy by the total sum of squared dif-
ferences between common components reconstructed from GPCA and LPCA.
We provide the asymptotic distribution of the discrepancy measure when the
factor loadings are constant. Alternatively when some factor loadings are time-
varying, the discrepancy measure explodes in a rate higher than /pk, under
some mild conditions on the time-variation magnitude of the factor loadings
where k,, is the size of each subsample. We then apply the theory to test-
ing the hypothesis that the factor loading matrix is a constant matrix. We

show that the test performs well in controlling the type I error and detecting
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time-varying loadings. Our real data analysis provides evidence that the factor
loading matrices are always time-varying.

Personal Introduction: Xinbing Kong, professor in Institute of Statistical
Science and Big Data, Nanjing Audit University from 2017, China. He was
elected as a member of International Statistical Institute in 2016, a member
of innovative and entrepreneurial talent plan in Jiangsu Province, a member
of high-level talent shortage plan for universities and research institutes in
Suzhou. He won Hong Kong Mathematical Society Best Doctoral Thesis Award
and Youth New Star Award in School of Management, Fudan University. He
is associate editor of Random Matrices: Theory and Applications.
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Speech 19 (30 minutes)
Simultaneous Confidence Corridors for Mean Functions in

Functional Data Analysis of Imaging Data
Guannan Wang (College of William & Mary)

Abstract: Motivated by recent work involving the analysis of biomedical
imaging data, we present a novel procedure for constructing simultaneous con-
fidence corridors for the mean of imaging data. We propose to use flexible
bivariate splines over triangulations to handle irregular domain of the images
that is common in brain imaging studies and in other biomedical imaging ap-
plications. The proposed spline estimators of the mean functions are shown
to be consistent and asymptotically normal under some regularity conditions.
We also provide a computationally efficient estimator of the covariance func-
tion and derive its uniform consistency. The procedure is also extended to
the two-sample case in which we focus on comparing the mean functions from
two populations of imaging data. Through Monte Carlo simulation studies we
examine the nite-sample performance of the proposed method. Finally, the

proposed method is applied to analyze brain Positron Emission Tomography
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(PET) data in two different studies. One dataset used in preparation of this
article was obtained from the Alzheimer’s Disease Neuro-imaging Initiative
(ADNI) database.

Personal Introduction: Guannan Wang is an Assistant Professor in Depart-
ment of Mathematics, College of William & Mary. She graduated with a Ph.D.
degree from Department of Statistics, University of Georgia in 2015. Research
interests: statistical learning, large scale data analysis, non-/semi-parametric
statistics, survey sampling, spatial data analysis.

MAEIT: B, EE BRI R . 1T 2015 FEALT
THRI KGR, PG 200 A TEGER: Gritae > KEHE s AR/
SRt AR EREdE .

Speech 20 (30 minutes)
Power of linear spectral statistics for testing the equality of two
high dimensional covariance matrices and general Beta matrix

Xijaozhuo Zhang (Northeast Normal University)

Abstract: Let general Beta matrix as B, = S, (S, + an(Tpfé)MN(Tpfé)*)*l,
where S,,, My are two independent sample covariance matrices with dimension
p and sample size n and N, respectively, T}, is nonnegative Hermitian matrix
whose inverse is bounded in spectral norm. We obtain some properties of
general Beta matrix including its Limit Spectral Distribution (LSD) and the
Central Limit Theorem (CLT) of its Linear Spectral Statistics (LSS) in this
paper, moreover, we apply those results to test the equivalence of two high-
dimensional covariance matrix. Specially, we can describe the power of some
LSS with explicit mathematical expressions under any alternative hypothesis.
Personal Introduction: Xiaozhuo Zhang is a PhD student in the School
of Mathematics and Statistics, Northeast Normal University. She has been
tutored by Zhidong Bai since 2016. Her work focuses on the theory of large di-
mensional random matrix and related applications. She won the 2017 Master’s
National Scholarship.
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Speech 21 (30 minutes)
Modelling of Wear Rate with Oil Addition Disturbance

Jian Shi (Chinese Academy of Sciences)

Abstract: Wear has negative effect on the function of equipment, and there-
fore has attracted much attention in engineering. Conventionally, wear rate
can be reflected by concentrations of some particular particles. In this talk,
we will introduce a model for particle concentration in the circumstance of oil
addition. Three kinds of data collection are considered. An efficient algorithm
is developed when the oil addition information is completely missing. A real
example is analyzed.

Personal Introduction: Dr. Jian Shi, graduated from Peking University,
is a Professor at the Academy of Mathematics and Systems Science, Chi-
nese Academy of Sciences. His research interests include statistical inference,
biomedical statistics, industrial statistics and statistics in sports. He has held
and participated in several projects of the National Natural Science Foundation
of China as well as applied projects.
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Speech 22 (30 minutes)
Optimal Subsampling Inference in the Big Data Era
Huiming Zhang (Peking University)

Abstract: To fast approximate the MLE with massive data, this paper study
the optimal subsampling inference under the A-optimality criterion for gener-
alized linear models (GLMs) with non-natural links as an importance example.
The consistency and asymptotic normality of the estimator from the general
subsampling estimators are established, and optimal subsampling probabili-
ties under the A- and L-optimality criteria are derived. Furthermore, using
Frobenius norm matrix concentration inequality, finite sample properties of

the subsampling estimator based on optimal subsampling probabilities are also
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derived. Since the optimal subsampling probabilities depend on the full data
estimate, an adaptive two-step method is developed. Asymptotic normality
and optimality of the sub-sampling estimator from this adaptive method are
established. The proposed methods are illustrated and evaluated through nu-
merical experiments on simulated and real datasets.

Personal Introduction: Huiming Zhang is a Ph.D. candidate in Statis-
tics from Peking University. Research interests: high-dimensional statistics
and probability, functional data, statistical models relating to count data and
counting process, infinitely divisible and Lévy processes.
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Speech 23 (30 minutes)
A supplement on CLT for LSS under a large dimensional
generalized spiked covariance model

Yangchun Zhang (Harbin Institute of Technology)

Abstract: Central limit theorem (CLT) for linear spectral statistics (LSSs)
is widely used in large scale statistical inference when the sample size n and
dimension p both tend to infinity. However, there always exists discrepancy
between the sample mean and sample variance, and asymptotic mean and
asymptotic variance when the CLT is applied for an LSS under spiked models.
A major portion of the discrepancy is from the spiked eigenvalues, which de-
pends on the dimensions (p,n) and the magnitudes of the spikes. In order to
eliminate such discrepancy, we propose in this paper a supplement to the CLT
defined as H,, CLT for a class of LSSs of sample covariance matrices. Simula-
tion results demonstrate the success of the H,, CLT and exhibit its superiority
to the original ones in various situations.

Personal Introduction: Yangchun Zhang is a Ph.D. candidate in Harbin
Institute of Technology. Research interests: random matrix, extreme eigen-
values, etc. He visited the National University of Singapore via CSC from
January 2018 to January 2019, and visited the Department of Mathematics,
Hong Kong University of Science and Technology in June 2019.
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Speech 24 (30 minutes)
ERNIEIRE N AN 4R
Kai Zhang (Ronghui Jinke)

Abstract: M FRFH R P RRA BB E LA A, AR IR A N 4%
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Speech 25 (30 minutes)
BREHSALERZHENA A
Quanhua Xue (ZTE Jetflow)
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Speech 26 (30 minutes)
HEEERF I AZRAERFTTES LN
Yi Bo (Beijing Finup Group)
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