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SRIBD SEMINAR

Topic: Stable Learning: Finding the Common Ground
between Causal Inference and Machine Learning

Time & Date: 10:00-12:00, Thursday, (March 3)
Venue: Bilibili Live

Host: Baoyuan Wu

Speaker: Peng Cui (Tsinghua University)

Abstract:

Predicting future outcome values based on
their observed features using a model esti-
mated on a training data set in a common
machine learning problem. Many learning
algorithms have been proposed and shown to
be successful when the test data and training
data come from the same distribution. How-
ever, the best-performing models for a given
distribution of training data typically exploit
subtle statistical relationships among fea-
tures, making them potentially more prone to
prediction error when applied to test data
whose distribution differs from that in train-
ing data. How to develop learning models
that are stable and robust to shifts in data is
of paramount importance for both academic
research and real applications. Causal infer-
ence, which refers to the process of drawing
a conclusion about a causal connection based
on the conditions of the occurrence of an
effect, is a powerful statistical modeling tool
for explanatory and stable learning. In this
talk, we focus on the latest progress of stable
learning, aiming to explore causal knowledge

Stable Learning: Finding the Comman Ground Between

Causal Inference and Machine Learning

from observational data to improve the inter-

pretability and stability of machine learning
algorithms.

Biography:

Peng Cui is an Associate Professor with
tenure in Tsinghua University. He got his PhD
degree from Tsinghua University in 2010. His
research interests include causal inference
and stable learning, network representation
learning, and social dynamics modeling. He
has published more than 100 papers in presti-
gious conferences and journals in machine
learning, data mining and multimedia. His
recent research won 5 best paper awards and
were selected into the Best of KDD special
issues in 2014 and 2016 respectively. He is the
Associate Editor of IEEE TKDE, IEEE TBD, ACM
TIST, ACM TOMM, DMKD and KAIS etc., and
the program co-chair of ACM CIKM19 and
MMM2020. He is a Distinguished Member of
ACM and CCF, and Senior Member of |EEE.

Topic: Design and Implementation of Some Effective Presolve
Techniques for Linear Programming Solver

Time & Date: 15:30-17:10, Thursday (February 24)

Venue: Room 103, Dao Yuan Building

Speaker: Longfei Wang

Host: Dr. Ping Li, Executive Dean at Shenzhen Research
Institute of Big Data

Abstract:

Presolve plays an important role in linear and
mixed-integer programming optimization
solvers. Effective presolvers can reduce
model size significantly, detect infeasibility
or unboundedness quickly, and tighten
bounds of columns and rows. In this talk,
design and implementation of some effective
and practical presolve techniques for linear
programming will be discussed.

Biography:
Longfei Wang is an engineer in Shenzhen Re-
search Institute of Big Data. He has worked

as an algorithm expert in Al department of
Cainiao Network. He received master and
bachelor degree from Peking University. His
research interest covers optimization solver
development, logistics system optimization

| 2

T -

and so on.

Topic: Convergence analysis of Jacobi-type algorithms for

Independent component analysis

Time & Date: 15:30-17:10, Thursday (February 17)

Venue: Room 103, Dao Yuan Building

Speaker: Dr. Jianze Li

Host: Dr. Ping Li, Executive Dean at Shenzhen Research
Institute of Big Data

Abstract:

Blind source separation (BSS) problem has a
wide range of applications in practice, and an
important method to solve this problem is the

Jacobi-type Independent Component Analysis
(ICA) algorithm. This talk will introduce how
the BSS problem was transformed to a tensor
optimization problem on orthogonal groups
and special linear groups, and solved by the
Jacobi-type ICA algorithms. Some recent con-
vergence results about the Jacobi-type ICA
algorithms will be introduced, as well as some

existing problems.
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Biography: Topic: Modified Multidimensional Scaling in High Dimensions

Dr. Jianze Li has been working in the Shenzhen

Research Institute of Big Data as a Research
Scientist since May 2019. Before that, he
obtained the PhD degree from the Chern Insti-
tute of Mathematics, Nankai University in June
2013. From July 2013 to January 2018, he
worked as a Lecturer in the School of Mathe-
matics, Tianjin University. From September
2016 to August 2018, he was a Vvisiting
researcher and then a postdoctoral researcher
at the GIPSA-Lab of Université Grenoble Alpes,
France. From September 2018 to April 2019, he
was a visiting researcher at Ryerson University,
Canada. He has published more than 10

research papers in journals such as SIMAX,

SIOPT, JMAA, and his current research interests
include tensor optimization, manifold optimiza-
tion, signal processing and machine learning.

Topic: Information design and congestion mitigation on
a two-route network with heterogeneous travelers

Time & Date: 15:30-17:10, Thursday (February 17)
Venue: Room 103, Dao Yuan Building
Speaker: Dr. Lei Xu

Host: Dr. Ping Li, Executive Dean at Shenzhen Research
Institute of Big Data

Abstract:

In this work, we study the role of information
provision on travel choices and congestion miti-
gation. A single origin-destination road network
with two parallel routes is considered. We derive
the equilibrium of heterogeneous travelers with
different value of time under multiple information
regimes. We find that the strategy of providing
distorted information under a Bayesian persua-
sion framework can minimize system travel time.
The performance can also be achieved by strate-
gies of information pricing. Furthermore, we find
that by combining different information regimes,

the central planner can maximize monetary reve-
nue while guaranteeing minimized system travel
time.

Biography:

Dr Lei Xu works as Research Scientist at Shen-
zhen Research Institute of Big Data (SRIBD).
Before joining SRIBD, she earned her Ph.D.
degree in Industrial Engineering from National
University of Singapore in 2020 and B.Eng in
Transportation Engineering from Shanghai Jiao
Tong University in 2015. Her research interests
include decision-making under uncertainty, with
applications in areas of transportation, disaster
operations management and resilience of com-
plex systems. Her works have been published in
Transportation Science, Reliability Engineering &
System Safety, Computers & Operations
Research, SIGKDD.

Time & Date: 10:00 -11:00, Wednesday, January 19, 2022
Speaker: Dr. Yicheng Zeng

Abstract:

Multidimensional scaling (MDS) is a widely
used data embedding technique that rep-
resents data points in a lower-dimensional
subspace of the original one and meanwhile
preserves their pairwise distances/dissimilar-
ities as well as possible. The classical multi-
dimensional scaling (CMDS) suffers from
both the high dimensionality and the increas-
ing level of ambient noise because they will
lead to the inconsistencies of the leading ei-
genvalues and associated eigenvectors of
the MDS distance matrix. To address this
issue, we derive an explicit form for the bias
in the leading eigenvalues and then add a
debias step into the embedding procedure,
which leads to a new method called modified
multidimensional scaling (MMDS). We consid-
er a general "signal-plus-noise” model for the
embedding problem, where the number of
signals, namely intrinsic dimension, is finite
and the ambient noises are high-dimensional
and have general covariance. Under an en-
trywise loss measuring the embedding quali-
ty, we prove that the MMDS offers signifi-

cantly improved embedding compared with
CMDS when the aspect ratio, i.e., the ratio of
dimension and sample size, is divergent and
there exist weak signals. All theoretical re-
sults are displayed in a non-asymptotic
manner for the convenience of statistics
practitioners, which is of independent inter-
est since it lays down a non-asymptotic
framework for the analysis of large dimen-
sional random matrices.

Biography:

Dr. Yicheng Zeng is currently a postdoctoral
fellow in Statistics at the Department of Sta-
tistical Sciences, University of Toronto. He
earned his Ph.D. in Statistics from Hong Kong
Baptist University in 2019 working with Prof.
Lixing Zhu and Prof. Heng Peng. Prior to that,
he received his B.S. from Tianjin University in
2014, and his M.S. from Zhejiang University
in 2016. His research interests include
high-dimensional statistics, statistical appli-
cations of random matrix theory, dimension-
ality reduction, and order determination etc.
Recently, he is working on improving dimen-
sionality reduction techniques in statistical
machine learning for high-dimensional noisy
data.
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Topic: Improving Global Loss Landscape of GANs: Eliminating Mode
Collapse and Local Stackelberg Equilibrium

Time & Date: 12:00 -13:00, Wednesday, January 19, 2022
Venue: Room 401, Dao Yuan Building

Speaker: Prof. Ruoyu Sun, University of lllinois at
Urbana-Champaign (UIUC)

Abstract:

GAN (generative adversarial net) training is
known to be challenging, and suffers from var-
ious issues such as mode collapse. One major
challenge is that the GAN optimization prob-
lem is a non-convex-non-concave min-max
problem. As a result, most recent studies fo-
cused on local analysis. In this talk, we discuss
how to perform a global geometrical analysis
of GANs. We prove that a class of Separa-
ble-GANs (SepGAN), including the popular
JS-GAN (Jenson-Shannon-GAN) and
hinge-GAN, have exponentially many sub-opti-
mal strict local Stackelberg equilibrium; in ad-
dition, they are mode-collapse patterns. We
prove that relativistic pairing GANs (RpGANSs)
have no sub-optimal strict local Stackelberg
equilibrium. RpGAN can be viewed as an un-
constrained variant of W-GAN (Wasserstein
GAN): RpGAN keeps the "pairing" idea of
W-GAN, but adds an upper-bounded shell
function (e.g. the binary cross-entropy func-
tion). The empirical benefit of RpGANs has
been demonstrated by practitioners in, e.g., in
ESRGAN and realnessGAN, and we provide ad-
ditional experiments to reveal that its benefit

is at least partially due to a better loss land-
scape. More specifically, our landscape theory
predicts that RpGANs has a bigger advantage
over SepGANs for high-resolution data (e.g.
LSUN 256*256), imbalanced data, and narrow-
er nets (1/2 or 1/4 width), and our experiments
on real data verify these predictions. Refer-
ence: Towards a better global landscape of
GANs (NeurlPS 2020 oral).

Biography:

Ruoyu Sun is an assistant professor in the De-
partment of Industrial and Enterprise Systems
Engineering (ISE) and affiliated with the De-
partment of Electrical and Computer Engineer-
ing (ECE) and Coordinated Science Lab (CSL),
the University of lllinois at Urbana-Champaign
(UIUC). Before joining UIUC, he was a visiting
research scientist at Facebook Al Research
(FAIR), and before that, he was a postdoctoral
researcher at Stanford University. He obtained
Ph.D. in electrical engineering from the Univer-
sity of Minnesota, and a B.S. in mathematics
from Peking University. His current research
interests lie in optimization and deep learning,
including deep learning theory, generative ad-
versarial networks, adaptive gradient meth-
ods, ADMM, and meta-learning. He has been
serving as an area chair of machine learning
conferences NeurlPS, ICLR, ICML, and AISTATS.
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Topic: Understanding the Capacity of Multi-Cell
Non-orthogonal Multiple Access Systems

Time & Date: 15:30-17:10, Thursday (January 13, 2022)
Venue: Room 103, Dao Yuan Building
Speaker: Dr. Yi Chen

Host: Dr. Ping Li, Executive Dean at Shenzhen Research
Institute of Big Data

Abstract:

With the potential of enabling the massive
device connection and enhancing the spec-
trum efficiency, non-orthogonal multiple
access (NOMA) has been considered as a
promising technology for the sixth generation
(6G) wireless communication networks. The
key idea of NOMA is to allow signals of differ-
ent users to be superimposed on each other at
the same time and on the same frequency. To
extract intended messages, a receiver applies
successive interference cancellation (SIC) to
separate signals from different users. In this
talk, we consider a fundamental problem for
multi-cell NOMA systems: the achievable rate
region, or equivalently the feasible sig-
nal-to-interference-plus-noise ratio (SINR)
region. We introduce some necessary and suf-
ficient conditions for an SINR to be feasible in
the downlink and uplink NOMA systems re-
spectively. In addition, we establish a duality
between the downlink and uplink NOMA

system. All these results give a complete un-

derstanding of the theoretical bound on the
performance of NOMA systems.

Biography:

Dr.Yi Chen received her B.Eng. degree in Com-
munication Engineering from Beijing University
of Posts and Telecommunications in 2007, and
Ph.D. degree in Information Engineering from
The Chinese University of Hong Kong in 2012.
From 2012 to 2015, she worked as a postdoc-
toral researcher in the Department of Electron-
ic Engineering, City University of Hong Kong.
She has been with Shenzhen Research Insti-
tute of Big Data since 2016. Her research inter-
ests include wireless communications, re-
source allocation, network routing and rein-
forcement learning.
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Topic: Adversarially Robust Neural Networks for
Image Understanding and Processing

Time & Date: 15:30-17:10, Thursday (January 6, 2022)
Venue: Room 103, Dao Yuan Building
Speaker: Dr. Haofeng Li

Host: Dr. Ping Li, Executive Dean at Shenzhen
Research Institute of Big Data

Abstract:

Recently deep neural networks (DNNs) have
witnessed great successes in computer vision
and image processing. However, neural net-
work models are threatened by adversarial at-
tacks which synthesize imperceptible pertur-
bations to mislead DNN models. In this talk, |
will present a series of robust neural network
models for image understanding and process-
ing task. These DNN models are robust against
adversarial attacks. Besides, | will introduce an
application of adversarial training in semi-su-
pervised medical image detection.

Biography:

Dr. Haofeng Li (http://haofengli.net/) is a re-
search scientist in Shenzhen Research Institute
of Big Data, The University of Hong Kong
(Shenzhen). He obtained his PhD from the de-

partment of computer science, The University
of Hong Kong in 2020, and his BSc from Sun
Yat-sen University in 2015. He is interested in
medical image analysis, brain MRI analysis,
adversarial machine learning. Haofeng is the
reviewer of IEEE TPAMI, IEEE TIP, Pattern Rec-
ognition and Neurocomputing, and has pub-
lished papers in ICCV, AAAI, ACM-MM, IEEE TIP,
MedIA, ACM TOMM, IEEE TCYB. Besides, he is
the principle investigator of National Natural
Science Foundation of China (for Young Scien-
tists), the member of Guangdong Society of
Biomedical Engineering, and is recognized as
Overseas High-Caliber Personnel in Shenzhen.
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