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Bullet-Points Summary (Research and Teaching) 
 

Min-ge Xie  
 
 
Research:  
 
• Significant work on confidence distribution and also foundations for statistical inferences 

o Pioneer work on confidence distribution 
o Noteworthy research on unifying/integrated foundations of Bayesian, fiducial and 

frequentist (BFF) inferences 
• Significant work in mathematical statistics (theory, methodology and applications) 

o Fusion learning, meta-analysis and combining information 
o Estimating equations and asymptotic theories 
o Parametric/semi-parametric models, latent models and missing data 
o Statistical applications in Engineering, Bio-medical Sciences, Homeland Security, 

Industry, and Environmental Sciences 
• Continuous grant supports from NSF and other governmental funding agencies since 1999 
 
Teaching and student supervisions: 
 
• Thesis advisors/co-advisors 

o Supervised 13 PhD dissertations and one postdoc 
o Currently supervising 6 more PhD students and one postdoc 

• Numerous (>100) PhD, MS students thesis, oral exam and research paper committees within 
and outside the department 

• Developed (and revised) four new courses (three graduate and one undergraduate) for the 
department in the last 10 years 

• Consistent high remarks and ratings on student course evaluations 
 
Services: 
 
• Director, Office of Statistical Consulting (OSC) 2003-present 

o Serving communities within and outside Rutgers University  
o Supervising and training rotating Ph.D. students (6 per year) to obtain first hand 

consulting experiences dealing with real life problems 
o Collaborative research on Department of Homeland Security (DHS) projects with 

CCICADA  
• Guest editors (two special issues); Editorial boards (AE of five journals) 
• Panelists for federal grants (US NSF, NSA and abroad) 
• Organizers/co-organizers of multiple international and national conferences and workshops 
• Multiple committee duties within and outside Rutgers  
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Research Statements  
Min-ge Xie 

 
During my career, my research interests have spanned a wide range of topics on theoretical 
statistics, new methodology developments and foundations for statistical inferences.  They can be 
loosely grouped into four areas: A) confidence distribution and foundations for statistical 
inferences; B) fusion learning, meta-analysis and combining information; C) estimating equations, 
statistical models and longitudinal data analysis; and D) statistical applications in engineering, 
homeland security, and health and biological sciences.   
 
My research is supported in part by grants from NSF, NIH, NSA, DHS, FAA and EPA. 
 
A. Confidence distribution and foundations for statistical inferences – Papers [1, 5, 6, 8, 9, 11, 
13, 15, 17, 21, 24, 25, 31, 33, 40, 60, 61, 62, nr1, nr8] listed in the publication section of my 
Curriculum Vitae. 
 
Despite tremendous progress has been made in the past century, Statistics is still a young 
scientific discipline with several competing paths in its approaches and foundations. Most notable 
are the differences between the Bayesian and frequentist approaches, which “unlike most 
philosophical disputes, have immediate practical consequences.” (Efron 2013, Science). Kass 
(2011, Statistical Science) stated that “protracted battles among leading Bayesian and frequentist 
founding fathers” left statistics discipline “without a philosophy that matches contemporary 
attitudes.” Fraser (2011, Statistical Science) stressed that “as a modern discipline, statistics has 
inherited two prominent approaches ... How can a discipline, central to science and to critical 
thinking, have two methodologies, two logics, two approaches that could frequently give different 
answers to the same problems?”  Indeed, while competing approaches are a natural progression of 
any scientific discipline, the difference in the foundations of statistical inferences can lead to 
different interpretations and possible misuses of inferences from the same dataset. Such misuses 
and the lack of a unified foundation for statistical inference often enhance mistrust of statistics. 
Statisticians have long been aware of this hidden danger to the field. Many recent efforts have 
been devoted to build modern statistics inferences that can "match contemporary attitudes" (Kass, 
2011, Statistical Science) and allow “Bayesian, fiducial and frequentist (BFF) inferences to thrive 
under one roof as BFFs (Best Friends Forever).” (Meng, 2014, IMS Bulletin).   
 

Confidence distribution, a concept that has been receiving growing attention in 
Statistics in recent years, plays an important role in this development,  

 
along with several breakthroughs and new understandings across the aisles in Bayesian, 
frequentist and fiducial inferences.  
 
A confidence distribution (CD) can be loosely defined as a sample-dependent distribution 
function on the parameter space that can represent confidence intervals of all levels for a 
parameter of interest. It is viewed as a “distribution estimator” of the parameter. A major theme 
underlying the recent CD developments is:  
 

“Any statistical approach, regardless of being frequentist, Bayesian or Fisher’s fiducial, 
can potentially be unified under the concept of confidence distributions, as long as it can 



 3 

be used to build confidence intervals of all levels, exactly or asymptotically." (Xie & 
Singh, 2013) 
 

A large percent of my research effort in the past 15 years has been devoted to confidence 
distributions. My collaborators and I have made several key contributions to help shape the 
modern developments of confidence distributions. 
 
• A major goal of my work is to develop the CD concept as a probabilistic inference tool under 

the frequentist framework, parallel to the posterior under the Bayesian framework. In the 
course of the development, we provided a fresh angle to understand the intertangled 
relationship among Bayesian, frequentist (including bootstrap) and fiducial inferences, and it 
in turn provided a common platform to measure, compare and combine inferences across 
different statistical paradigms. 

 
− Our earlier work [33, 31, nr8] established a formal CD concept entirely within the 

frequentist domain. Examples such as bootstrap distributions, normalized likelihood and 
p-value functions motivated us to develop “a frequentist analog of Bayesian posterior”.  
These developments provided a foothold for us to reach out across aisles to Bayesian and 
fiducial inferences.  

− In an invited discussion article [9] in The International Statistical Review, and also papers 
[33, 17, 11, 5] and a manuscript in preparation for Statistical Science [62], we provided 
comprehensive and in-depth discussions on the concept and developments of CDs. We 
uncovered and mapped out several fundamental connections among frequentist, Bayesian 
and fiducial inferences, both theoretically and algorithmically. We further proposed a 
fusing learning framework, in which Bayesian, frequentist and fiducial inferences from 
different studies can be integrated to provide an effective overall inference.  

 
• Confidence distribution is also an effective tool for statistical inference. It can offer answers 

for many problems where solutions were previously unavailable or could not be easily 
obtained. We showcased this added value in several of our recent publications.  
 
− Paper [5] provided a CD-based approach to make inference on the extremes (e.g., min or 

max) of a set of unknown of parameters. This inference problem was considered by Hall 
& Miller (2010, Biometrika) as  “important”, “significantly challenging” and “yet to be 
solved”.  

− Paper [11] proposed a frequentist (Bayes compromise) approach to combine experts’ 
opinions with clinical trial data, which is not possible to do in the regular frequentist 
framework without the CD concept. The paper also demonstrated that the CD-based 
approach could overcome some inherent drawbacks (related to Bayesian marginalization 
paradox) in the conventional Bayesian approaches for analysis of binomial clinical trials.  

− Paper [25] developed a non-standard bootstrap method to make inference for the discrete 
parameters of population ranks. This problem was also considered as a “difficult” and 
unsolved problem in the literature (Snijders, 1996, JRSS-A).  

 
B. Information fusion, meta-analysis and combining information – Papers [1, 2, 5, 6, 7, 8, 10,  
11, 13, 15, 17, 33, 47, 49, 51, 52, 53, 54, 56, 57, 60, 61, nr1, nr5, nr8, nr9] listed in the 
publication section of my Curriculum Vitae. 
 
Synthesizing overall information from different studies/sources is a critical component for 
information processing and decision-making. It is especially important in the modern era of 
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information explosion and big data.  I have been actively conducting research providing formal 
and meaningful ways to combining information and synthesizing inferences.  
 
• A confidence distribution (CD) contains a wealth of information for inference, similar to a 

Bayesian posterior (much more than a point estimator or a confidence interval). An approach 
that combines CDs (“distribution estimator”) preserves more information than a traditional 
approach that combines just point estimators. I, together with my collaborators, developed 
several new methodologies for effectively fusing information from different sources. 

 
− Papers [33] and [17] proposed a general framework for combining confidence 

distributions from independent studies; Supporting theories on validity and efficiency 
were provided. Paper [17] and subsequent research showed that the CD-based methods 
can unify almost all information combination methods used in the current practice, 
including the classical p-value combination methods (e.g., Fisher/Souffer/Tippett 
methods, etc.), the model-based (random/fixed effects/Bayesian hierarchical) meta-
analysis approaches, combination of likelihood functions and Bayes formula. 
Furthermore, paper [17] developed two effective robust meta-analysis approaches to deal 
with outlying studies, which are the first set of robust methods formally-developed in 
meta-analysis. This general framework for combining confidence distributions has laid a 
foundation for many recent works on fusion learning and meta-analysis. 
  

• In the current era of information explosion and big data, combining inferences and fusing 
learning is especially useful. Our research in this area is showcased in the following 
publications: 

 
− Paper [1] developed an efficient and robust multivariate meta-analysis method for dealing 

with heterogeneous studies using only summary statistics.  
− Paper [5] proposed a new nonparametric meta-analysis framework to provide robust 

approaches against model misspecifications.  
− Papers  [6, 56, 57] provided an exact meta-analysis inference for discrete data and applied 

it to a high profile medical publication by Nissen and Wolski (2007, N Engl J Med). The 
work also provided a clear answer to an on-going debate in Biostatistics regarding 
analysis of zero-total studies. 

− Paper [7] developed a CD-based approach to perform network meta-analysis and provide 
efficient inferences for a network of studies. 

− In paper [8], we provided theoretical support for split-conquer-then-combine approaches 
(or known as parallel computing methods in computer science) to analyze big data of 
extremely large size. We proved that, using a properly combining method, the approach 
could achieve the optimal statistical efficiency. We also proved that the method could 
significantly save computing time when an intensive computing algorithm is involved.  

− A follow up research on split-conquer-and-then-combine inferences is in progress to 
handle heterogeneity, dependence and missing data issues in big data.  

 
• My first research exposure to meta-analysis and information combining methodologies is 

from an interdisciplinary project sponsored by EPA (through NISS with Jerry Sacks, Ray 
Carroll and Doug Simpson as PIs). I was a graduate assistant on the project.  
 
− In papers [49, 51, 53] and my dissertation [nr9], we used hierarchical random effect 

models to combine information from diverse toxicology experiments.  Research topics 
rang from ordinal response models, missing and censored data to heterogeneity and 
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robust issues associated with meta-analysis. These early works provided me the training 
and background for my recent work on fusion learning and related topics.  

 
C. Estimating equations, parametric/nonparametric models and longitudinal data analysis – 
Papers [3, 14, 18, 22, 26, 29, 35, 36, 39, 41, 43, 44, 45, 46, 48, 50, 51, 52, 53, 55, 58, 59, 63, nr2] 
listed in the publication section of my Curriculum Vitae 
 
• I have made a major theoretical contribution to the literature of Generalized Estimating 

Equations (GEEs):  
 
− Paper [37] provided a set of theoretical (asymptotic) results for the Generalized 

Estimating Equations (GEEs) approaches. The work contains one of the most rigorous 
and comprehensive theoretical developments on GEE estimators to date. The theoretical 
framework developed in the paper has been adopted by a number of articles in the Annals 
of Statistics to study and develop new theories for estimating equations and penalized 
regressions in longitudinal/panel data setups. 
 

• A significant portion of my publications is on statistical inference problems concerning 
estimating equations, parametric and semi-parametric models. 
 
− Paper [29, 52] developed a class of semi-parametric varying-scale generalized linear 

models, with theoretical support. Such models provide a means to adapt for heterogeneity 
in the data due to varying exposures, varying levels of aggregation, and so on.  

− Papers [14, 55] developed semi-parametrically efficient estimation and EM algorithm for 
GLMs in presence of missing data. 

− Papers [44, 46] used latent modeling techniques and regression methods to analyze 
group-testing data. Several leading pharmaceutical companies adopted an algorithm 
developed based on paper [44] for high-throughput screening of chemical compounds. 

− Paper [59] proposed a general framework and frequentist model-averaging approaches. 
The framework subsumes the work of Hjort and Claeskens (2003, JASA). We 
demonstrate in the paper that the new development is more effective, both theoretically 
and computationally, than existing model selection and model averaging approaches.  

 
• I have also researched on efficient statistical approaches to detect multiple clusters in 

temporal and spatial data.  
 
− Paper [26] developed a latent model and likelihood-based inference to detect temporal 

clustering of events. The method can detect multiple clusters and identify their locations 
simultaneously. It is more efficient than SCAN statistic and other competing procedures.  

− Papers [10, 54] concern about surveillance of nuclear materials in metropolitan areas 
using a network of mobile sensors. The US Department of Homeland Security (DHS) 
supported these research projects and the results in [10] were highlighted in DHS 
research briefings.  

 
D. Statistical applications in engineering, homeland security, and medical and health 
related fields – Papers [2, 3, 4, 7, 10, 8, 10, 12, 16, 19, 20, 23, 27, 28, 30, 32, 34, 37, 38, 46, 49, 
51, 52, 53, 54, 56, 60, nr3, nr4, nr5, nr6, nr7] listed in the publication section of my Curriculum 
Vitae. 
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I also have worked on many interdisciplinary projects, active in all phases of research (i.e., design 
and planning, development of methodologies, data analysis and interpretation, grant proposal 
writing, etc.). The interdisciplinary nature of the work and my background in mathematics and 
theoretical statistics has provided me a unique expertise to tackle problems from both applied and 
theoretical angles. Many of the projects have led to publication in journals such as JASA, Annals 
of Applied Statistics, IEEE journals, Annals of Operations Research, etc.  
 
• I have served as the Director of the Office of Statistical Consulting (OSC) of Rutgers 

University in the last 12 years. We have provided statistical support to the Rutgers 
community, outside industry and government. For examples, I have provided consulting work 
to projects from Dun & Bradstreet Corporation, Quest Diagnostics, Johnson and Johnson, 
GlaxoSmithKline, Veterans' Administration Medical Center, Newark, New Jersey, US 
Federal Aviation Administration (FAA), New Jersey Center for Character Education 
(NJCCE), Educational Testing Service (ETS), US Environmental Protection Agency (EPA), 
Rutgers College of Pharmacy, Rutgers College of Nursing, Rutgers Center for Alcohol 
Studies. Several of my publications are fruitful products of such collaborations.  

 
• Aside from the projects in the Rutgers consulting office, I have also served as a co-PI, co-

investigator or a statistical consultant on many interdisciplinary research grants. In addition, I 
am a senior researcher as well as council member of the Center for Discrete Mathematics and 
Theoretical Computer Science (DIMACS) and a senior research fellow in the Command, 
Control, and Interoperability Center for Advanced Data Analysis (CCICADA), a Department 
of Homeland Security (DHS) Center of Excellence. I have led or co-led several projects in 
these two centers, including two research projects from US Port-of Entry, a nuclear detection 
and monitoring project for DHS, a project of quantitative analysis of fisheries law 
enforcement with the US Coast Guard and a forecasting project for the USCIS, among others. 
The work by our team on nuclear detection and fisheries law enforcement have been singled 
out for high remarks and showcased in several DHS meetings.  


