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Overview 

• My background and areas of research 
• Where do my research problems come from? 
• A PhD dissertation in Statistics 
• Examples of my research (actually my former 

students’ research)  
• Research as a process 
• Concluding remarks 

 



My Background 
• BS in Industrial Management, Clarkson College of Technology, 1972 
• MS in Operations Research, Union College, 1973 
• PhD in Administrative and Engineering Systems (dissertation in 

Statistics), 1975 
• Intern GE Corporate Research and Development summers 1973-

1975 
• At ISU since August 1975. Working on CNDE projects since 1989. 
• Visitor, GE Global Research Center 1976-1977,  1992-2004 
• Visiting professor, AT&T Bell Laboratories, summers 1978-1992 

working in telecommunications reliability 
• Faculty affiliate, Los Alamos National Laboratory, 1999-present 
• Consultant for various companies and organizations on problems in 

applied statistics (especially the analysis and interpretation of 
reliability and related data) 
 
 
 
 



Some Notable Accomplishments 
• Six co-authored papers emanated from my GE CRD 

internship experiences 
• Developed FORTRAN software for reliability data analysis 

1975-1988 
• Co-authored book on Statistical Intervals, published in 1991 

(revision expected in 2015) 
• Co-authored book Statistical Methods for Reliability Data, 

1998 (revision and new advanced books due 2016 and 
2017, respectively) 

• Developed Splus/R based software for reliability data 
analysis 1998-present 

• Approximately 200 publications (approximately 120 in 
refereed archival journals) 
 
 



My Current Research Areas 

• Statistical Methods in Reliability 
– Accelerated test planning and analysis 
– Analysis of field failure data 
– Failure modeling and prediction 

• Nondestructive Evaluation (NDE) 
– Planning experiments to evaluate NDE systems 
– Estimation of probability of detection (POD) 

• Combining Physical and Statistical Modeling 



Where Do My Research Problems Come From? 

• Problems that arise when consulting with 
“Industry” 

• Problems that arise through other contacts with 
“Industry” 

• On campus collaboration 
• Resolving technical issues that arise in practical 

applications and previous research 
• Important extensions of previous work (almost all 

of my research papers end with a section “Areas 
for Further Research”) 
 



A PhD Dissertation in Statistics 

• Depending on a student’s advisor, the dissertation may 
be highly abstract and theoretical or very applied. My 
students’ dissertations are somewhere in between. 

• Most Statistics students use the “Alternative 
Dissertation Format” where most chapters correspond 
to research papers that have been or are about to be 
submitted for publication (between 2 and 7 papers) 

• Personal: I like to have at least one of the papers 
(preferably more) driven by a motivating application 





















Research as a Process 

• Problem definition: What is the question that needs to be answered? 
• What related things have been done previously (literature search)? 
• What data are available (getting appropriate data can be a challenge)? 
• What assumptions are needed? What is an appropriate model? 

– Describe the data 
– Answer the problem question 

• What is an appropriate level of abstraction? 
• What algorithms will be needed? How will they be implemented (R, C, FORTRAN)? 
• Begin formalization and writing up rough notes early (also helps communication) 
• Validation of statistical methods 

– Large-sample theory 
– Monte Carlo simulation 

• Write-up, presentations, and publication(s) 
• Areas for future related research 
• Feedback and revision 



Research Interpersonal Relationships  
with Students and Collaborators 

• Initial ideas for my students’ research projects often come from my 
experiences 

• Start with something simple (get experience, insight, build confidence), 
but be planning for appropriate extensions 

• Students are sometimes asked to abstract, generalize, extend, and 
improve incomplete things I started on my own or with other collaborators 

• When I enter a new area, I like to find an experienced collaborator to work 
with 

• I generally schedule hour-long face-to-face meetings with each my 
students each week, but invite them to contact me anytime if they have a 
question that cannot wait 

• I encourage my students to consult with each other on technical matters, 
when useful and appropriate 

• Email communication between meetings is strongly encouraged 
  



Other Ideas and Suggestions That Have 
Worked for Me 

• I prefer to work on real problems, because of the motivation and 
knowing that the probability for impact is high 

• For many of us, some hours of the day are better for creative 
thinking that others. Try to understand what are your best hours and 
use them accordingly. 

• Reserve big blocks of time to do research, but take frequent breaks 
• When at conferences seek out individuals who might have 

interesting problems to discuss and engage them 
• Some things that work for me: 

– Think about a challenging problem before going to bed. Continue 
thinking about it while going to sleep. 

– If you wake up and have a good idea in mind, get up and write it down. 
– Thinking about a challenging problem before certain kinds of physical 

exercise can also be productive. 



Concluding Remarks 

• The most difficult problems arising in research require 
broad knowledge, creativity, and take time 

• Certain parts of the research process can be highly 
frustrating (getting stuck on a problem for a long time), 
but with success comes great satisfaction. Sometimes 
it is good to take a break for a while and work on things 
where progress will be more rapid. 

• Research should be fun. Having a project that is of high 
interest to you helps make the research fun. 
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