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Schedule of Sessions 
 
 
 
 

OPENING ACTIVITIES 

 
*Professor R.C. Bose had a long association with the Forum for Interdisciplinary Mathematics and served on 
the editorial board of the Journal of Combinatorics, Information and System Sciences. 
 

Saturday December 18, 1999: DAY 1 
 
Pickup from Hotels -7:15 AM 
 
7:30 AM- 9:00 AM: Registration and Breakfast 
  
9 AM- 10:00 AM: WELCOME AND RECEPTION   
Venue: Ballroom 
 
Program: 
 
·  Call to Order 
·  Welcome: Satya Mishra, Vice President of Forum for  Interdisciplinary Mathematics 
·  Welcome:  President Gordon Moulton, University of South Alabama 
·  Introduction of Honorees and International Delegates 
·  Acknowledgements and Thanks 
·  Announcement 
 
 
10:00-10:55 Academic Session 1 Venue: Ballroom 
 
 R.C. BOSE* Memor ial Lecture 
Organizer and Chair: S. S. Gupta, Purdue University, USA 
 
Speaker : Professor  James Berger , Duke University, USA 
·  Recent Trends in Bayesian Analysis 
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11:00 AM- 1:00 PM: Academic Session 2 (Parallel Sessions), Saturday 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Session 2a: Recent Advances in Design of Exper iments I , Venue 212 
Organizers: John P Morgan, Old Dominion University and Daniel T Voss, Wright State University 
Chair: Dan Voss, Wright State University, USA 
 
·  Experiments for Derived Factors 

Sue Lewis, University of Southampton, United Kingdom 
 
·  On Constructions of Optimal Complete Diallel Crosses 

Kuey Chung Choi* and Sudhir Gupta, *Chosun University, Republic of Korea and  
Northern Illinois University, U.S.A 

 
·  Optimal Crossover Designs 

John Stufken, Iowa State University, USA 
 

·  Some Small and Efficient Cross-over Designs under Non-additive Model 
Mausumi Bose and Aloke Dey, Indian Statistical Institute, INDIA 
 

·  On Construction and Existence of an Affine Resolvable Design 
Sudesh K. Srivastav, Tulane University, U.S.A. 

 
 

Session  2b: Recent Advances in Reliability and L ife Testing I , Venue 220 
Organizer and Chair: BK Sinha, Indian Statistical Institute, INDIA 
 
·  Shrinkage Testimators and Bayes Estimators for the Reciprocal of Shape Parameter of Pareto 

Distribution 
B.N. Pandey, Banaras Hindu University, INDIA 
 

·  On Strong and Weak Confounding in a Complex System: Characterization  and Examples 
Manisha Pal*, G. Chattopadhyay* and Bikas K. Sinha** 
*Department of Statistics, Calcutta University, INDIA, **Stat-Math Unit, Indian Statistical 
Institute, INDIA 

 
·  A Two-Sample Combinative Rank-Based Test for Comparing Response Rates and Response  

Durations in Randomized Clinical Trials 
Robin Mukherjee, MERCK Pharmaceutical, USA 

 
·  Critical Time Distribution of the Mixture Inverse Gaussian Hazard Rate 

Olcay Akman and Prashant Sansgiry, Coastal Carolina University, USA 
 

·  Sequential Point Estimation Procedures for the Generalized Life Distributions 
Ajit Chaturvedi and Saibal Chattopadhyay, CCS University, Meerut and Indian Institute of 
Management INDIA 
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11:00 AM- 1:00 PM: Academic Session 2 (Parallel Sessions), Saturday  
 

 
 

Session 2c: Recent Advances in Statistical Consulting and Applications I , Venue 222 
Organizers: Mark Carpenter, USA and Sat Gupta, University of Southern Maine 
Chair: Mark Carpenter, USA 
Sponsor: Trilogy Consulting Corporation 
 
·  An Evaluation of List Frame Derived and Some Other Estimators for U.S. Agricultural Labor 

Surveys 
Raj S. Chhikara*, Marty Spears* and Charles Perry** , *University of Houston - Clear Lake, USA,  
**U.S. Department of Agriculture, Washington D C., USA 

 
·  Seed Technology Research on Some Forest Tree Species 

R. P. S. Tomer, Vivek Gupta, Rajesh Ahlawat and Naveen Singh,  Seed Technology Center, CCSHAU, 
INDIA 

 
·  An Internet-Based Rainfall Atlas for Alabama 

Pauline A. Brown and S. Rocky Durrans, University of Alabama, U.S.A. 
 
·  Scaling Characteristics of Alabama Low-Flows 

S. Rocky Durrans, University of Alabama, U.S.A. 
 
·  Using the Weibull Model to Develop Methods for Assessing and Forecasting the Impact and 

Occurrence of Defoliation by Forest Insects 
Richard A. Fleming, Canadian Forest Service, Great Lakes Forest Research Centre, Ontario, CANADA 
 

Session 2d: Recent Advances in Stochastic Processes I , Venue 218 
Organizers: Randall Swift, Western Kentucky University and Michael Green, Baylor University, USA 
Chair: Randall Swift, Western Kentucky University, USA 
 
·  Some Topologies on a Set of Information Channels 

Yuichiro Kakihara, University of California, Riverside, USA 
 
·  Application of Hilbert-Space Methods to Random Field Modeling and Estimation 

M.D. Ruiz-Medina and J.M. Angulo, Universidad de Granada, Granada, SPAIN 
 
·  Nonstationary Random Measures 

Randall Swift, Western Kentucky University, Bowling Green, USA 
 
·  Weak Martingales with Orthogonal Increments 

Michael Green, Baylor University, Texas, USA 
 
·  Stability of a Class of Stochastic Integro-Differential Systems  Under Impulsive Disturbances 

K.M. Ramachandran and A. N.V. Rao, University of South Florida, Tampa, USA 
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11:00 AM- 1:00 PM: Academic Session 2 (Parallel Sessions), Saturday 

 
 
 

 

Session 2e: Recent Advances in Multivar iate Analysis, Venue 214 
Organizer and Chair: Ravindra Khattree, Oakland University, MI, USA 
 
·  The Covariance Structure of the Multivariate Liouville Distributions 

Rameshwar D. Gupta and Donald Richards, University of New Brunswick, CANADA, University of 
Virginia, USA 

 
·  Discrete and Continuous Expectation Formulae for Level Crossings, Upcrossings and Excursions of 

Ellipsoidal Processes 
Minoru Tanaka and Kunio Shimizu, Senshu University, JAPAN and Keio University, JAPAN 

 
·  Regression with Additive Adjustment 

Kanta Naito, Shimane University, Matsue, JAPAN 
 
·  A Comparative Study on Stress among University Faculty in China and Japan by Multivariate 

Analysis 
Mei Wang, Zhu-Yu Li, Jian Shi, and Xiao-Xing He* 
Sichuan University, Chengdu, CHINA, *Nanjing University, Nanjing, CHINA 

 
·  (Generalized) Antieigenvalues and Antieigenvectors (matrices): Some Statistical Usage 

Ravindra Khattree, Oakland University, Rochester, MI, USA 
 

Session 2f: Recent Advances in Classification and Statistical Pattern Recognition, 
Venue 216 
Organizer and Chair: Subhash Bagui, University of West Florida, Pensacola, USA 
 
·  Simultaneous Model Selection in Mixture-Model Cluster Analysis Using a New Information Measure 

of Complexity 
Hamparsum Bozdogan, University of Tennessee, Knoxville, USA 

 
·  Robust M-Estimation in Discriminant Analysis 

Indrani Basak, Pennsylvania State University- Altoona, USA 
 
·  Automated Target Recognition: A Bayesian Approach 

Anuj Srivastava, Florida State University, USA 
 
·  Robust Mixture Analysis 

Michael P. Windham, University of South Alabama, USA 
 
·  NN and RNN Classification Rules: A Review 

S. C. Bagui and K. L. Mehra, University of West Florida, USA and University of Alberta, Edmonton, 
CANADA 
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1:00 PM - 3:00 PM: Lunch and Plenary Session, Saturday 

 
 
 
3:15 PM- 5:15 PM: ACADEMIC SESSION 4 (Parallel Sessions), Saturday 

 

 
---------Lunch Break 1:00-2:00 PM------------- 
       
2:00 –2:50 PM Academic Session 3: Plenary Session I  Venue: Ballroom 
 
Organizer and Chair: Satya Mishra, University of South Alabama, USA 
 
Speaker : Professor  Shanti Swarup Gupta, Purdue University, USA 
·  Recent Results in Selection and Ranking Theory with Emphasis on Empirical Bayes Approach 
 
 
------------Coffee Break 2:50-- 300 PM --------------- 
 

 
Session 4a: Recent Advances in Design of Exper iments I I , Venue 212 
Organizers: John P. Morgan and D. T. Voss, Old Domonion University and Wright State University 
Chair: Sue Lewis, University of Southampton, USA 
 
·  Round-dance Neighbor Designs. 

D.A. Preece, University of Kent at Canterbury, ENGLAND 
 
·  Constructions of Neighbor Balanced and Nearly Balanced Two-dimensional Block Designs 

Nizam Uddin, Tennessee Technological University, USA 
 
·  Efficient Designs for Nearest Neighbor Analysis 

Dibyen Majumdar, University of Illinois at Chicago, USA 
 
·  Neighbor Designs with Leaves 

Chris Rodger and Hung Lin Fu, Auburn University and National Chiao Tung University, CHINA 
 
·  Row-Column Design for Two Treatments 

J. P. Morgan, Old Dominion University, USA 
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3:15 PM- 5:15 PM: ACADEMIC SESSION 4 (Parallel Sessions), Saturday 
 

 
 
 

Session 4b: Recent Advances in Probability Distr ibutions and Applications, Venue 220 
Organizer: IOC, Chair: Bhisham Gupta, University of Southern Maine, USA 
 
·  The Generalized Integer Gamma Distribution as an Asymptotic Replacement for a LogBeta 

Distribution. And Applications 
Carlos A. Coelho, Instituto Superior de Agronomia, 1349-018 Lisboa, PORTUGAL 

 
·  Some Properties of Poisson-Lindley Derived Distribution 

M.Borah and Rousan Ara Begum, Tezpur University,Tezpur,Assam, INDIA and Darrang 
College,Tezpur, INDIA 

 
·  The Size-Biased Negative Binomial Distribution and its Applications 

Arun K Sinha and R. S. Mishra, Patna University, INDIA 
 
·  Estimation of Parameters of the Exponential Distribution in the Presence of Outliers Generated from 

Uniform Distribution 
Ulhas J. Dixit and Parvis F. Nasiri, University of Bombay, Mumbai, INDIA 

 
·  On Estimation of Ordered Parameters of Two Uniform Distributions 

J.P. Singh Joorel, University of Jammu, INDIA 
 
 

Session 4c: Recent Advances in Resampling, Venue 222 
Organizer: G.J. Babu, Pennsylvania State University, USA,  
Chair: Pandu Kulkarni, University of South Alabama, USA 
 
·  A Bootstrap Approach to Nonparametric Regression for Right Censored Data 

Somnath Datta, University of Georgia, USA 
 
·  Dependent Resampling and Variance Reduction 

Robert L. Taylor and Wendy D. Smith, University of Georgia, USA 
 
·  A Goodness of Fit Test with Interval Censored Data 

Jian-Jian Ren, Tulane University, New Orleans, USA  
 
·  Proving the Absence: Over-Acceptance of Theory and Applications to Econometric Testing 

Derrick P. Reagle and H. D. Vinod, Fordham University, New York, USA 
 
·  Estimation for the Scaled Log-Logistic Distribution Under Type II Censoring 

R. R. L. Kantam*, A. V. Rao*, and G. S. Rao** 
*  Nagarjuna University, Guntur, INDIA and ** J. K. C. College, Guntur, INDIA 
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3:15 PM- 5:15 PM: ACADEMIC SESSION 4 (Parallel Sessions), Saturday 
 

 
 
 

Session 4d: Recent Advances in Count Data Analysis, Venue 218 
Organizer and Chair: Ram Chandra Tripathi, University of Texas, San Antonio, USA 
 
·  Modeling Intervention when the Pre and Post Counts are Correlated 

Nandini Kannan and Ram C. Tripathi, University of Texas at San Antonio, USA 
 
·  Determining Factors Affecting Older Adults Driving Safety 

J. T. Wulu*, K. P. Singh**, M. Emmett*,  G. McGwin** , R. V. Soms*  , S. Miller* ,  C. Welch*         
*CAMC Research Institute, Charleston, WV, USA, **University of Alabama at Birmingham, USA 

 
·  Goodness-of-fit Tests for Extreme Events Count Models 

DeAnna Quimby*, Mark Carpenter*, Arvind Shah* and Andrew Pulkstenis**  
*University of South Alabama, USA, **Trilogy Consulting Corporation, Kalamazoo, MI, USA 

 
·  Modeling the Occurrence and Abundance of Gray Triggerfish Larvae using Generalized Linear 

Models. 
G. Walter Ingram, Jr. and Mark Carpenter, University of South Alabama, USA 

 
·  Modeling Agricultural Injury among Farmers in Alabama and Mississippi using Negative Binomial, 

Poisson and Generalized Poisson Regression Methods 
J. T. Wulu*, K. P. Singh**, A. Bartolucci** ,  J. Roseman**, T. Thomas* 
*CAMC Research Institute, Charleston,  WV, USA, **University of Alabama at Birmingham, USA 

 

Session 4 e: Recent Advances in Multivar iate Model Selection and Asymptotic 
Approximations I , Venue 216 
Organizer and Chair: Yasunori Fujikoshi, Hiroshima University, JAPAN 
 
·  Genetic Data Mining in Dynamic Multivariate Linear Models using Information Complexity Criteria 

Hamparsum Bozdogan and Peter M. Bearse, University of Tennessee, USA and University of North 
Carolina at Greensboro, USA 

 
·  Model Selection and Evaluation in Nonparametric Regression 

Sadanori Konishi, Kyushu University, Fukuoka, JAPAN 
 
·  Discrimination of Spatial Data and Selection of Variables 

Ryuei Nishii, Hiroshima University, JAPAN 
 
·  On Measurement of Stochastic Dependence in Multivariate Data 

D. S. Hooda, CCS Haryana Agricultural University, INDIA 
 
·  Selection of Variables for Discriminant Analysis in a High-Dimensional Framework 

Yasunori Fujikoshi, Hiroshima University, JAPAN 
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3:15 PM- 5:15 PM: ACADEMIC SESSION 4 (Parallel Sessions), Saturday 
 

 
 
EVENING DINNER ACTIVITIES, DAY 1, Saturday 

 
 

Session 4 f: Recent Advances in Graph Theory, Venue 214 
Organizer: IOC, Chair: Daniel Flath, University of South Alabama, USA 
 
·  Ramsey Multiplicity of Graphs 

Sharad S. Sane, University of Mumbai, INDIA (On sabbatical leave, Michigan Technological 
University, USA) 

 
·  In Search of Maximal Energy of a Tree 

H.B. Walikar and Kittur Rani Channamma, Karnataka Univertsity, INDIA and P.G. Centre, 
Belgaum,INDIA 

 
·  Factorization of Circulant Graphs 

V. Vilfred, St.Jude's College, Thoothoor, INDIA 
 
·  A Note on Complements in Modules with FGD and Related Graph 

Satyanarayana Bhavanari, Syam Prasad Kuncham and Srinivasa Rao Manchi, Nagarjuna University, 
INDIA 

 
·  On Graceful Graphs I: Union of Non-Isomorphic Complete Bipartite Graphs with One Vertex in 

Common 
G. Sethuraman and P. Selvaraju, Anna University, INDIA and Jerusalem Engineering College, 
Chennai, INDIA 

 

 
6:00 PM Conference Banquet, Venue: Cafeter ia 
 
Speaker: Dr . Morr is Marx, President-University of West Florida 
Co-sponsors: University of South Alabama, University of West Florida and FORUM 
 
End of the first day Activities. 
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SUNDAY, December  19, 1999: DAY 2 
 
7:30 AM-8:30 AM: Breakfast 
 
 

8:30-10:30 AM: Academic Session 5  (Parallel sessions), Sunday 
 

 
 

 

Session 5a: Recent Advances in Directional Data Analysis, Venue 214 
Organizer and Chair: Ashis SenGupta, Indian Statistical Institute, INDIA 
 
·  Computational Bayesian Methods for Directional Data 

Sujit K. Ghosh, North Carolina State University, Chapel Hill, USA 
 
·  Describing Distributional Changes of Tree Rings 

Liliana Gonzalez, University of Otago, Dunedin, NEW ZEALAND 
 
·  Ganga Water Quality and Its Effect on Incidence of Waterborne Enteric Diseases in Varanasi City: A 

Case Study. 
Manju Pandey, Banaras Hindu University, INDIA 
 

·  On Monotone Classes and Duality 
R. N. Rattihalli* . and A.R. Rao**, *Shivaji University, Kolhapur, India 
** Indian Statistical Institute Calcutta, India 

 
·  On Change-point Problems for Directional Data 

Ashis SenGupta, University of California, Riverside, USA and Indian Statistical Institute, INDIA 

Session 5b: Recent Advances in Smooth Estimation of Distr ibutions and Related 
Functionals, Venue 216 
Organizer and Chair: Yogendra P. Chaubey, Concordia University, CANADA 
 
·  Asymptotically Minimax Estimation of a Distribution with Increasing Failure Rate under a Random 

Censorship Model 
Brenda MacGibbon, Department de Mathematique, University Of Quebec, Montreal, CANADA 

 
·  A Berry-Esseen type Bound for Recursive Estimators of the Derivatives of a Density and its Mode 

A. K. Basu and D.K.Sahoo, University of Calcutta, INDIA 
 
·  Nonparametric Estimation of Score Function, Consistencies and Convergence Rates under Weaker 

Conditions 
Radhey S. Singh, University of Guelph, Ontario, CANADA 

 
·  Smooth Estimation of Survival and Density Functions 

Yogendra P. Chaubey, Concordia University, Montreal, QC H4B 1R6 CANADA 
 



 
 
 
 

 
University of South Alabama, Mobile, Alabama, 36688, December 18 - December 20, 1999 
 

 10 

 
 

8:30-10:30 AM: Academic Session 5  (Parallel sessions), Sunday 

 

Session 5c: Recent Advances in Biostatistics, Venue 212 
Organizers: P. M. Kulkarni, University of South Alabama and K. P. Singh, University of Alabama-
Birmingham, USA. 
Chair: Karan Singh, University of Alabama at Birmingham, USA 
 
·  Could a Decrease in the Correlation between Cardiovascular Risk Factors Underlie Their Smaller 

Estimated Impact on Heart Disease in the Elderly? 
George Howard, University of Alabama at Birmingham, USA 

 
·  Statistical Modeling for HIV Transmission in India 

C. Nagaraja Rao and T. Srivenkataramana, Vijaya College, Bangalore, INDIA and Bangalore 
University, INDIA 

 
·  G-Estimation of Condom Efficacy 

Thamban Valappil, Maurizio Macaluso, and Karan P. Singh, University of Alabama at Birmingham, 
USA 

 
·  A Bayesian Approach For Assessment of Therapeutic Equivalence (TE) in Clinical Trials 

Delicia Carey, Al Bartolucci and Karan P. Singh, University of Alabama at Birmingham, USA 
 
·  Effect of Variation in Radiation on Survival Rate of Rectal Cancer Patients 

Prashant R. Makwana, Saurashatra University, Rajkot, INDIA 

 
Session 5d: Recent Advances in L inear  Models, Venue 218 
Organizers: D Bhaumik, University of South Alabama and Robert Gibbons, University of Illinois-Chicago,  
Chair: D Bhaumik, University of South Alabama, USA 
 
·  On the Power Function of the Likelihood Ratio Test for MANOVA 

Dulal Kumar Bhaumik and Sanat K. Sarkar, University of South Alabama and Temple University, 
Philadelphia, USA 

 
·  Shrinkage Estimation of Regression Coefficients and Coefficient of Multiple Determination: A 

Connection 
Nabendu Pal and Wooi K. Lim, University of Louisiana at Lafayette, USA and William Paterson 
University,  USA 

 
·  Inferences in Multivariate-Univariate Calibration Problem 

Denise Benton, K. Krishnamoorthy, and Thomas Mathew, University of Louisiana at Lafayette, USA, 
University of Maryland - Baltimore, USA 

 
·  Multivariate Regression Models with Random Intercepts 

Pradeep Singh and Govinda Weerakkody, Pennsylvania State University-Erie, USA and Mississippi 
State University, USA 

 
·  Distance Optimality Design Criterion in Linear Models, 

Erkki P. Liski, Arto Luoma and Alexander Zaigraeu, University of Tampere, FINLAND 
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8:30-10:30 AM: Academic Session 5  (Parallel sessions), Sunday 

 

 
 
-----10:30-10:45 Coffee Break----- 
 

Session 5e: Recent Advances in Stochastic Processes I I , Venue 220 
Organizers: Randall Swift, WKU, USA  and Michael  Green, Baylor University, USA 
Chair: Michael Green, Baylor University, USA 
 
·  A Unified Estimating Procedure for Continuous-Time Capture Studies 

Paul Yip and Yan Wang, University of Hong Kong, HONG KONG 
 
·  Second Order Optimal Sequential Discrimination and Change-Point Detection 

 I.I.Tsitovich and M.B. Malyutov, Institute for Information Transmission, RUSSIA, and 
Northeastern University, USA 

 
·  Randomization and a stochastic Richardson's model 

John Fricks, University of North Carolina, USA 
 
·  Estimation of Brownian Volatility in Noise via Mercer Expansion 

M.B. Malyutov and O. Bayborodin, Northeastern University, USA 
 
·  Fractional heat Equation: Space-time Local Properties and Fractality Orders 

J.M. Angulo*, M.D. Ruiz-Medina* and V.V. Anh**, *University of Granada, SPAIN, 
**Queensland University of Technology, Brisbane, AUSTRALIA 

 
 

Session 5f: Recent Advances in Ranking and Selection-Multiple Compar ison 
Procedures, Venue 222 
Organizers: S. S. Gupta, Purdue University, USA and Hubert J. Chen, University of Georgia, USA 
Chair: Madhuri Mulekar, USA 
 
·  Selecting the Component Based on the Difference of Two Mulinormal Means 

Hiroto Hyakutake, Kyushu University, Fukuoka, JAPAN 
 
·  Exact Distributions of Multiple Comparisons Rank Statistics 

Mark van de Wiel, Eindhoven University of Technology, MB Eindhoven, The NETHERLANDS 
 
·  Simultaneous Confidence Intervals for Pairwise Comparisons Among Mean Vectors in Elliptical 

Distributions 
Takashi Seo, Science University of Tokyo, JAPAN 

 
·  Multiple Comparisons for General Linear Mixed Models 

Perla Subbaiah and Guohua Pan, Oakland University, Rochester, MI, USA 
 
·  A Class of Selection Procedures Based on Sample Quasi Ranges 

Parminder Singh and Amar Nath Gill, Guru Nanak Dev University, INDIA, Panjab University, 
INDIA 
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10:45 – 12:45 PM: ACADEMIC SESSION 6 (Parallel Sessions), Sunday  
 

 
 

 
Session 6a: Recent Advances in Ranked Set Sampling, Venue 220 
Organizer and Chair: BC Arnold, University of California at Riverside, USA 
 
·  Ranked Set Sampling for Binary Data 

Paul Kvam, Industrial and Systems Engineering, Georgia Institute of Technology, USA 
 
·  Ranked Set Sampling Procedures 

Dinesh S. Bhoj, Rutgers University, USA 
 
·  Bayes Estimation of a Distribution Function using Ranked Set Samples 

Paul H. Kvam and Ram C. Tiwari, Georgia Institute of Technology and University of North Carolina 
at Charlotte, USA 

 
·  New Ranked Set Sampling Procedures in Nonparametric Inference 

Omer Ozturk, The Ohio State University, USA 
 

·  Parameter Estimation using Ranked Set Samples 
Barry C. Arnold*  and Yonghee Kim**, *University of California, Riverside 
**California State Univ.,Long Beach 
 

Session 6b: Recent Advances in Survival Analysis, Venue 218 
Organizer and Chair: John Klein, Medical College of Wisconsin, USA 
 
·  Investigation of Semiparametric Regression Methods for Censored Data under Model 

Misspecification 
Michael P. Jones, University of Iowa, USA 

 
·  A Comparison of Different Statistical Methods for Deciding Optimal Cutpoints of Risk Factors in 

Survival Data Analysis 
Mel Moeschberger and Yong-Fang Kuo, School of Public Health, Ohio State University, USA and 
Independence Blue Cross, Philadelphia,USA 

 
·  A Class of Stochastic Models for Tumor Recurrence Data 

Amita Manatunga, Department of Biostatistics, Emory University, USA 
 
·  A Cox Regression Model with Covariate Dependent Baseline 

Mei-Jie Zhang, Medical College of Wisconsin, USA 
 
 



 
 
 
 

 
University of South Alabama, Mobile, Alabama, 36688, December 18 - December 20, 1999 
 

 13 

 
 

10:45 – 12:45 PM: ACADEMIC SESSION 6 (Parallel Sessions), Sunday  
 

 
 

Session 6c: Recent Advances in Sequential Analysis, Venue 214 
Organizer and Chair: Z Govindarajulu, U of Kentucky, USA 
 
·  Sequential Estimation of the Number of Multinomial Cells 

Hokwon Cho and Zakkula Govindarajulu, University of Nevada, USA and University of Kentucky, 
USA 

 
·  Approximate Confidence Sets for Sequentially Designed Experiments 

D. Stephen Coad, University of Sussex, UNITED KINGDOM 
 
·  Fixed-Width Estimation of the Mean of Logistic Tolerance Distribution 

A. Nanthakumar and Z. Govindarajulu, University of Tennessee-Martin, USA and University of 
Kentucky, USA 

 
·  Sequential Estimation of the Mean in a Model for Bounded, Dependent Data 

Adam T. Martinsek, University of Illinois at Urbana-Champaign, USA 
 
·  Accelerated Sequential Estimation of the Mean 

Z. Govindarajulu, University of Kentucky, USA 
 

Session 6d: Recent Advances in Signal Processing and Remote Sensing, Venue 222 
Organizer and Chair: Madhuri Mulekar, University of South Alabama, USA 
 
·  Wavelets in the Bayesian Analysis of Generalized Change-point Models 

Todd Ogden, University of South Carolina, USA 
 
·  Estimation of Directions of Arrival and Signal Frequencies 

 Nandini Kannan, University of Texas at San Antonio, USA 
 
·  Screening among Multivariate Normal Data for Radar Signal Processing 

Pinyuen Chen, Syracuse University, USA 
 
·  Remotely Sensed Image Classification in Support of Watershed Modeling and Other Applications 

Mark Carpenter and Madhuri Mulekar, University of South Alabama, USA 
 

·  Forecasting Floods using Kalman filter and Remotely Sensed Precipitation and Soil Moisture Estimates 
Ashutosh S. Limaye, Global Hydrology and Climate Center, NASA, Huntsville, USA 
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10:45 – 12:45 PM: ACADEMIC SESSION 6 (Parallel Sessions), Sunday  
 

 
 

 

Session 6e: Recent Advances in Multivar iate Model Selection and Asymptotic 
Approximations I I , Venue 216 
Organizer and Chair: Yasunori Fujikoshi, Hiroshima University, JAPAN 
 
·  Asymptotic Expansion for Sampling Distribution and Sample Size in Statistical Inference III --The L -

Test in the Noncentral Case  
Minoru Siotani* , Toshiya Iwashita** , and Takashi Seo*,  *Science University of Tokyo, **Meisei 
University, JAPAN 

 
·  The Derivation of the Asymptotic Distribution of the Eigenprojection. 

Dietrich von Rosen and Tonu Kollo, Swedish University of Agricultural Sciences and Tartu 
University, SWEDEN 

 
·  Asymptotic Expansion of the Null Distribution of Test Statistic with Linear Hypothesis in Nonnormal 

Linear Model 
Hirokazu Yanagihara, Hiroshima University, JAPAN 

 
·  Multivariate Data Analysis using Constrained Pulling 

George Michailidis, The University of Michigan, USA 
 

Session 6f: Recent Advances in Design of Exper iments I I I , Venue 212 
Organizers: J. P. Morgan, Old Dominion University and D. T.  Voss, Wright State University, USA 
Chair: Donald Preece, University of Kent at Canterbury, USA 
 
·  Generalized Minimum Aberration and Design Efficiency for Nonregular Fractional Factorial 

Designs 
Ching-Shui Cheng*, Lih-Yuan Deng** and Boxin Tang**, *University of California, Berkeley, 
USA, **Memphis University, Tennessee, USA 

 
·  Estimation Index of Regular Fractional Factorial Designs 

Hegang Chen, University of Minnesota, U.S.A 
 

·  Projection and Decomposition of Orthogonal Arrays 
Jay H. Beder, University of Wisconsin-Milwaukee, USA 

 
·  On the Construction of Asymmetric Orthogonal Arrays 

Chung-yi Suen, Cleveland State University, Cleveland, Ohio, USA 
 
·  Binary Space-Filling Designs 

William M. Duckworth II, Iowa State University, Ames IA, USA 
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12:45 PM - 3:20 PM: Lunch and Plenary Session, Sunday 

 

 
 

EVENING ACTIVITIES, SUNDAY 

 

12:45- 1:45 PM  Lunch Break  
 
1:45PM- 2:00 PM  Photographs at M itchell Center  
 
2:15 PM –3:05 PM: ACADEMIC SESSION 7 (Plenary Session I I ) Venue: Ballroom 
 
Speaker : Professor  Richard L Scheaffer , University of Florida, USA 
Organizer: M S Mulekar, University of South Alabama, USA 
Chair: Michael P. Windham, University of South Alabama 
 
·  Statistics Education: Pursuing the Past, Embracing the Present and Charting the Future 
 
 
---Tea Break- 3:05-3:20 PM-- 
 

3:20 PM – 5:20 PM  ACADEMIC SESSION S 8 a : Recent Advances in Statistics Education 
Organizer and Chair: John Spurrier, University of South Carolina, USA 
 
Venue: Ballroom 
 
·  Elementary Statistics Laboratory Course 
Lori A. Thombs, University of South Carolina, USA 
 
·  A Studio Approach to Teaching Introductory Statistics 
Roxy Peck, California Polytechnic State University, San Luis Obispo, USA 
 
·  A Statistics Education Position at a Research I University 
William Duckworth II, Iowa State University, Ames IA, USA 
 
·  A Capstone Course in Statistics 
John D. Spurrier, University of South Carolina, USA 
 
 

5:20 PM - 7:00 PM: Conference M ixer : Pizza and Beverages 
 
7:00 PM-9:00 PM: Dance/Music Recitals at Laidlaw Per forming Ar t Center  

(1) Dr . Rashmi Patel-Indian Classical Dance  
(2) Dr . Rober t Holm-Piano recital 

                    
 

End of the second day 
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MONDAY, December  20, DAY 3 
 
 
OPENING ACTIVITIES 

 
 

10:30 AM - 12:30 AM: ACADEMIC SESSION 10 (Parallel Sessions), Monday  
 

 

 
Breakfast 7:30-8:30 AM 
 
8:30 –10:15 AM: Academic Session 9: Plenary Session I I I ,  
Venue: Ballroom 
 
Organizer: Satya Mishra and Dulal K. Bhaumik, University of South Alabama 
Chair: Erkki P. Liski, University of Tampere, FINLAND 
 
8:30 - 9:20 AM-Speaker  1: Professor  Bikas Kumar Sinha, Indian Statistical Institute, INDIA 
 
·  Distance Optimality Design Criterion in Comparison of Experiments 
 
9:25- 10:15 AM-Speaker  2: Professor  D Raghava Rao, Temple University, USA 
 
·  Some Applications of Orthogonal Arrays 
 
 ---- Tea Break 10:15- 10:30 AM--- 
 
 

 
Session 10a: Recent Advances in Statistical Quality Control, Venue 214 
Co-organizers and Co-Chairs: MS Srivastava, U of Toronto, CANADA,  and Yanhong Wu, U of Toledo, 
USA 
 
·  Nonparametric Control Charts 

Raid W. Amin, University of West Florida, Pensacola, USA 
 
·  Statistical Quality Improvement in Medicine: Some Examples and Suggestions. 

Randy Tucker, Option-One, Atlanta, GA, USA 
 
·  Estimation of Change Point and Change Magnitude after Sequential CUSUM Test 

Yanhong Wu, University of Toledo, USA 
 
·  Robustness of Various Procedures for Partitioning a Set of Normal Populations  

Tumulesh K. S. Solanky, University of New Orleans, U.S.A. 
 

·  Surveillance Methods for Detecting a Change 
M.S.Srivastava,, University of Toronto, CANADA 
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10:30 AM - 12:30 AM: ACADEMIC SESSION 10 (Parallel Sessions), Monday 

 

 
 

Session 10b: Recent Advances in Design of Exper iments IV, Venue 212 
Organizers: JP Morgan, Old Dominion University and DT Voss, Wright State University, USA 
Chair: J P. Morgan, Old Dominion University, USA 
 
·  2n  Behavioral Experiments Using Pareto Optimal Choice Sets 

Damaraju Raghavarao and Daozhi Zhang, Temple University, USA 
 
·  Universal Optimality of Bayesian Experimental Designs and Optimal Data Augmentations 

Dulal Bhaumik and Pranab K. Sen, University of South Alabama and University of North Carolina, 
Chapel Hill, USA 
 

·  Efficient Computational Algorithms for Searching for Generalized Minimum Aberration Designs 
Debra Ingram and Boxin Tang, University of Memphis, USA 

 
·  Bayesian Analysis of Location and Dispersion Effects in Unbalanced Unreplicated  Experiments 

Russell V. Lenth, University of Iowa, USA 
 
·  Analysis of Nearly Saturated Designs using Composite Variance Estimators 

Dan Voss, Kimberly Kinateder, and Weizhen Wang, Wright State University, USA 
 
 

Session 10c: Recent Advances in Distance Learning, Venue 216 
Organizer and Chair: Angela Scaringella, Roma, ITALY 
 
·  An Interactive Tool in Teaching Statistics 

G. Albano, C.D'Apice, R. Manzo, University of Salerno, ITALY 
 
·  Distance Learning using WWW: A Statistics Module 

Ciro D'Apice, Rosanna Manzo, and Sergio Miranda, University of Salerno, ITALY 
 
·  Learning Abstract Algebra at Distance 

G. Cioni* , A. Colagrossi**  and M. Temperini* ** , *Istituto di analisi dei sistemi ed informatica, CNR, 
Roma,  **Presidenza del Consiglio dei Ministri, Roma, ITALY, ** *Universita' di Roma 'La Sapienza', 
Roma, ITALY 

 
·  Some Aspects Of Putting A Mathematics Course On Line 

Ravinder Kumar, Alcorn State University, Lorman, MS, USA 
 
·  Some Interactive Lessons on Gambling Strategies and Bayesian Statistics 

Angela Scaringella, CATTID-Universita' degli Studi di Roma "La Sapienza", ROMA ITALY 
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10:30 AM - 12:30 AM: ACADEMIC SESSION 10 (Parallel Sessions), Monday 
 

 
 
 

Session 10d: Recent Advances in Statistical Consulting and Applications I I , 
Venue 222 
Organizers: M. Carpenter, University of South Alabama and Sat Gupta, University of Southern Maine 
Chair: Nandini Kannan, University of Texas at San Antonio, USA 
Sponsor: Trilogy Consulting Corporation 
 
·  Statistical Image Analysis and Environmental Change Detection 

Mark Carpenter, University of South Alabama, USA 
 
·  The Advantages of Calculating Prediction Intervals as a Prelude to Confidence Intervals 

Gary Fowler, U.S. Naval Academy, Annapolis, Maryland, USA 
 
·  On Weight Loss by Wrestlers Who Have Been Standing on Their Heads 

Mick Norton and Jo Anne Simson, College of Charleston, USA and Medical University of South 
Carolina, USA 

 
·  Sample Designs for Watershed Assessment 

Jean Opsomer, Iowa State University, USA 
 
·  Statistical Consulting and Its Role in Undergraduate Education 

Sat Gupta, University of Southern Maine, USA 
 

Session 10e : Recent Advances in Sampling Techniques, Venue 218 
Organizer: IOC, Chair: Arvind Shah, University of South Alabama, USA 
 
·  Stochastic Randomized Response Technique 

B.C. Gupta and Sarjinder Singh, University of Southern Maine, USA 
 
·  Chain-Type Estimators using Transformed Auxilliary Variable in Two-phase Sampling 

L. N. Upadhyaya and G.N.Singh, Indian School of Mines, Dhanbad, INDIA 
 
·  From a Broken Random Sample Revisited: with Applications to File Linkage 

Wei-Liem Loh, National University of Singapore, SINGAPORE 
 
·  Estimation of Population Mean in Successive Sampling by Available Partial Information on 

Auxiliary Character 
S.N. Singh, University of Transkei, SOUTH AFRICA 

 
·  Estimation of the Population Standard Deviation Using Auxiliary Information 

Lakshmi.N.Upadhyaya and Housila P.Singh,  Department of Applied Mathematics, Indian School 
of Mines, INDIA and School of Studies in Statistics, Vikram University, Ujjain, INDIA 
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10:30 AM- 12:30 AM: ACADEMIC SESSION 10 (Parallel Sessions), Monday 
 

 
 
12:30 PM- 2:00 PM: Working Lunch: Academic Session 11  

Session 10f: Recent Advances in Reliability and L ife Testing I I , Venue 220 
Organizer: International Organizing Committee 
Chair: B. N. Pandey, Banaras Hindu University, INDIA 
 
·  Two-Stage Component Test Plans for Testing the Reliability of a Series System 

S. Sankar and P. Vellaisamy, Indian Institute of Technology, Bombay, INDIA 
 
·  On the Reliability of Systems with Dependent Variables 

Prasanta Basak and Indrani Basak, Penn State- Altoona,  USA 
 

·  Some Aspects of Ranked Set Sampling in Reliability Estimation 
Emad El-Neweihi*  and Bikas K Sinha**, *University of Illinois, USA; * *UIC, USA (on Leave from 
ISI) USA 
 

·  Estimation of Survival Rate and Non - Parametric tests for estimates 
G.C.Bhimani and Prashant R. Makwana, Saurashtra University, Rajkot, INDIA 

 
·  Full Posterior Analysis of Reliability Models Using Sample Based approaches 

S.K. Upadhyay, Banaras Hindu University, INDIA 
 

 
Venue: Cafeter ia 
 
Doing Statistics with TI  83+ 
Organizer and Lecture Demonstration by Ravinder Kumar and Kanchan Manaktala, Alcorn State 
University, MS, USA 
 



 
 
 
 

 
University of South Alabama, Mobile, Alabama, 36688, December 18 - December 20, 1999 
 

 20 

 
 

2:00- 4:00 PM Academic Session 12 (Parallel Sessions), Monday 
 

 

 
 
 
 

Session 12a: Recent Advances in Data Mining and Neural Methods, Venue 216 
Organizer and Chair: Angela Scaringella, Roma, ITALY 
 
·  A Non Parametric Statistics Approach to the Evaluation of Adaptive Information Filtering Systems 

A. Micarelli* , F. Sciarrone* and L. Bordoni**, *Dipartimento di Informatica e Automazione 
Universita' Roma, ITALY, **ENEA, Funzione Centrale Studi, ITALY 

 
·  A Methodology Based on Innovative Informatics Techniques for Surveillance and Prediction of 

Landslides Risks 
Angela Scaringella*  (**), M.R. Simonetti*  and A. Colagrossi* , (*) Presidenza del Consiglio dei 
Ministri, Roma, ITALY, (**) Università di Roma 'La Sapienza', Roma, ITALY 

 
·  A Study on Trend Analysis for Railway Tracks Non-Conformities 

G. Cascino, Italferr SpA - Gruppo F.S., Via Marsala, Roma, ITALY 
 
·  Statistical Methods to Perform Rainfall Data Series Analysis 

A.M. Rizzo and M. Russo, Presidenza del Consiglio dei Ministri, Roma, ITALY 
 
·  Distance Learning and Education in Mathematics Supported by Libraries: An Artificial Intelligence 

Approach 
Luciana Bordoni* and Attilio Colagrossi** ,  *ENEA-Studi, S. Maria di Galeria, ITALY 
**Presidenza del Consiglio dei Ministri and IASI-CNR,Roma, ITALY 

 

Session 12b: Recent Advances in Statistical Inference, Venue 212 
Organizer: International Organizing Committee 
Chair: Kunio Shimizu, Keio University, Yokohama, JAPAN 
 
·  Using Temporal Cytonuclear Data for Testing Selection Hypotheses 

Susmita Datta, Georgia State University, Atlanta, USA 
 
·  Two-Sample Distribution-Free Tests for Location 

Narinder Kumar, Panjab University, Chandigarh, INDIA 
 
·  Empirical Bayes Tests In Some Continuous Exponential Family 

Jianjun Li, Purdue University, USA 
 

·  Preservation of Partial Orderings under the Formation of Coherent Systems 
Kanchan Jain, Panjab University, Chandigarh, INDIA 

 
·  Sometimes Pool Procedures – A New Perspecitve  

Rakesh Srivastava, Saurashtra University, Rajkot, INDIA 
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2:00- 4:00 PM Academic Session 12 (Parallel Sessions), Monday 
 

 

 

Session 12c: Recent Advances in Statistical Consulting and Applications I I I , Venue 
222 
Organizers: Mark Carpenter, USA and Sat Gupta, USM 
Chair: Sat Gupta, USM, USA 
 
·  Testing the Precision of a Previously Validated Pneumonia Specific Severity of Illness Measure with 

an Application 
Randy Tucker, Independent Consultant, Atlanta, GA, USA 

 
·  Reciprocal Effects in Partial Diallel Crosses 

R.C.Hasija and L.S.Kaushik, CCS Haryana Agricultural University, INDIA 
 
·  Using Ordinal Data to Signal Special Cause Variation. 

Randy Tucker, Independent Consultant, Atlanta, GA, USA 
 
·  Effect Of Organic Waste on Different forms of Zinc, Copper and Cadmium in some Semi arid soils 

of India 
R.D. Kaushik, S.C. Mehta and R.C.Hasija, CCS Haryana Agricultural University, INDIA 

 
·  Some Applications of Statistics 

Randy Tucker, Independent Consultant, Atlanta, GA, USA 
 
·  Quantifying the Sensitivity Levels of Personal Interviews Survey Questions Using Randomised 

Session 12d: Recent Advances in Var ious Mathematical Areas, Venue 214 
Organizer: International Organizing Committee 
Chair: Shobh Nath Singh, University of Transkei, SOUTH AFRICA 
 
·  Weighted-J-Divergence and its Applications 

Ram Karan and Anant Ram, Training Institute, Kaul (Kaithal) Haryana, INDIA 
 
·  Search Algorithms and Multiple Access Channel 

Shaohui Zhai, Northeastern University, USA 
 
·  On a Generalized R-Norm Entropy 

Anant Ram* and D. S. Hooda**, Training Institute and Statistics, Kaul (Kaithal) Haryana, INDIA 
**C.C.S. Haryana Agricultural, INDIA 

 
·  Global Model for Fluid Mechanics in the Stem of Green Plants 

N.K.Kamila and G.C.Dash, OUAT, Bhubaneswar, INDIA 
 
·  Hydromagnetic Heat Transfer Flow Past a Stretching Porous with a Power-Law Velocity Distribution 

D.K. Phukan, Moran College, Moranhat, INDIA 
 
·  Triple Integral Equations of Variable Order 

P. L. Sethi, Jai Narayan Vyas University, Jodhpur, INDIA 
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2:00- 4:00 PM Academic Session 12 (Parallel Sessions), Monday 
 

 
 
 
 
 
 

 
 
4:00 Closing Session and End of Conference 

Session P 12e: Probability and Philosophy, Venue 220 
Organizer: International Organizing Committee 
Chair: Bhu Dev Sharma, Xavier University of Louisiana, USA 
 
·  On the Nature of Reality: Can There be a Probabilistic Foundation? 

Jagdish N. Srivastava, Colorado State University, USA 
 
 

Venue: Ballroom 
 
·  Thanks and Acknowledgements 
·  Next Conference site 
·  Announcements 
·  Depar ture 
 
END OF THE CONFERENCE ACTIVITIES  
 
Dinner  
 
End of the third day and End of Conference 
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Cr itical Time Distr ibution of the Mixture Inverse Gaussian Hazard Rate 
 

Olcay Akman and Prashant Sansgiry 
Coastal Carolina University, USA 

 
We have examined the maximum likelihood estimation of the critical time of the hazard rate for the mixture 
inverse Gaussian (MIG) model which arises as a finite mixture of length-biased and original versions of the 
sampling distribution. We have obtained the limiting distribution, and showed the consistency of the estimator.  
 

An Interactive Tool in Teaching Statistics 
 

G. Albano, C.D'Apice, R. Manzo 
University of Salerno, 84084, ITALY 

 
The introduction of new technologies has brought on many changes in contents, strategies, and attitudes in 
education:the computer can be used as a complimentary tool for educational training or as a learning tool on its 
own. A key aspect of the computer, as an aid to learning mathematics, is its ability to represent mathematics in 
an interactive form that is more accessible to novice exploration than its traditional representation by marks on 
paper. At the Department of Information Engineering and Applied Mathematics, University of Salerno, we have 
implemented a package using Mathematica 4.0 to enhance the traditional way of teaching statistics through the 
usa of interactive exercises randomly generated. The pedagogical methodologies adopted can be grouped into 
four categories; expositive, demonstrative, practical and interactive. In this presentation, we will focus on the 
latter two methodologies.  
 

Nonparametr ic Control Charts 
 

Raid W. Amin 
University of West Florida, Pensacola, USA 

 
The proposed procedures are based on sign test statistics or on score functions computed for each sample, and 
are used in Shewhart and CUSUM control charts. When the process is in control, the run length distributions for 
the proposed nonparametric control charts do not depend on the distribution of the observations. Comparison 
with the corresponding parametric control charts are presented. Curtailed sampling plans are utilized with 
nonparametric charts for variability. A new CUSUM chart is being proposed for curtailed sampling plans. It is 
shown that curtailed sampling plans can considerably reduce the expected number of observations used in 
Shewhart and CUSUM sign charts. Robustness study: Quantiles can be better estimated than control limits for 
S-squares.    
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Fractional heat equation: Space-time local proper ties and fractality orders 
 

J.M. Angulo* M.D. Ruiz-Medina* and V.V. Anh** 
 

*Campus Fuente Nueva s/n, University of Granada, E-18071 Granada, SPAIN 
**Queensland University of Technology, GPO Box 2434, Brisbane, Q4001, AUSTRALIA 

 
A family of stochastic fractional-order differential models which extend the classical heat equation is 
formulated. The diffusion operator involved is defined by the composition of Bessel and Riesz differential 
operators of fractional orders. Such models allow to represent significant forms of space-time evolution, with 
different degrees of singularity varying within a continuous scale. Two cases are studied, depending on whether 
the spatial domain is bounded or unbounded. In the first case, a solution to the Dirichlet problem is formulated 
based on the eigenexpansion of the associated Green function. In the second case, a solution is obtained in terms 
of the spatial Fourier transform of the associated Green function.  In both cases considered, the degree of 
singularity of the spatial and temporal sample-paths is studied based on sharp bounds obtained for the variance 
of the corresponding space and time increments. As a result, the fractal dimensions of the spatial and temporal 
realizations are determined by the fractional orders of the Bessel and Riesz operators and by the dimension of 
the spatial domain. Such fractal dimensions remain constant over time and space, respectively, and do not 
depend on the boundedness/unboundedness of the spatial domain considered. Asymptotic properties of the 
solutions are also investigated.    

 
Parameter  Estimation using Ranked Set Samples 

 
Barry C. Arnold*  and Yonghee Kim** 

*University of California, Riverside 
**California State Univ.,Long Beach 

 
 
One can often tell which tree is tallest without measuring all the trees. Scenarios such as this, where ranking can 
be done fairly accurately while precise measurement is expensive in time and/or effort, are quite common. In 
such settings, the method of ranked set sampling has potential as a viable alternative to more standard sampling 
procedures.We focus on parameter estimation under classical (or balanced) ranked set sampling and under a 
more general version of ranked set sampling in which the data consist of realizations of k independent order 
statistics. Bayesian parameter estimation is implemented using the Gibbs Sampler, in the balanced and general 
ranked set settings. 
 

A Bivar iate Geometr ic Model and its Applications to Reliability 
 

G. Asha and P.G. Sankaran 
Cochin University of Science and Technology, Cochin 682022, INDIA 

 
In this paper we introduce a bivariate geometric mode for certain problems in life testing experiments. It 
applies, in particular, to two-component systems, which can function even if one of the components has failed. 
Various properties of the model are investigated. 
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NN and RNN Classification Rules: A Review 
  

S. C. Bagui*  and K. L. Mehra**  
*University of West Florida,  Pensacola, FL 32514,  USA 

**University of Alberta,  Edmonton, CANADA 
 
In this talk, several Nearest Neighbor (NN) and Rank Nearest  Neighbor (RNN) type classification rules will be 
described to classify  single or multiple observations that are available on an object awaiting classification. In 
each case their asymptotic risks will be compared to Bayes' risks. The properties of cross-validation type 
estimator of the asymptotic risks will be discussed. Finally, new directions on RNN rules will be proposed. 
 

Robust M-Estimation in Discr iminant Analysis 
 

Indrani Basak 
Penn State Altoona, Altoona, PA, USA 

 
Robust M-estimation procedures for relevant parameters of discriminant analysis are developed. The optimal 
robust M-estimators for discriminant function coefficients, Mahalanobis' L 2 and misclassification probabilities 
are obtained. These optimal robust estimators do not generally have breakdown point of 0.5. Other robust 
estimators for discriminant function coefficients, Mahalanobis' L 2 and misclassification probabilities belonging 
to one special class of estimators are proposed. It is shown that certain estimators belonging to this class have 
breakdown point 0.5. However, this optimality in breakdown point is achieved by a compromise in efficiency. 

 
On the Reliability of Systems with Dependent Var iables 

 
Prasanta Basak and Indrani Basak 

Penn State Altoona,Altoona, PA 16601-3760, USA 
 
In this paper, we estimate R(s, d), the reliability of an s-out-of-d system, when the stress and strength 
components are jointly distributed as multivariate exponential or multivariate lomax distribution. 
 

A Berry-Esseen type Bound for  Recursive Estimators of the Der ivatives of a Density 
and its Mode 

 
A.k.Basu and D.K.Sahoo 

University of Calcutta, INDIA 
 
A rate of convergence to normality of the recursive kernel estimator of the p-th order derivative of f is derived. 
A Berry-Esseen type of bound for recursive random sample size estimator of  derivatives of density function are 
also considered. AS an application, similar type of results are also derived for sample mode, not only for the 
case of fixed sample size but also for the case of random sample size. 
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Projection and Decomposition of Orthogonal Arrays 
 

Jay H. Beder 
University of Wisconsin-Milwaukee, WI, 53201-0413, USA 

  
Projections of orthogonal arrays occur in statistical screening experiments, when one studies a large number of 
factors in order to identify the ones that appear active.  After screening out the inactive factors, one may then 
analyze the data based on the remaining active ones. When an orthogonal array of strength t is projected onto k 
factors (k > t), a question of interest is the structure of the projected array, by which we mean its decomposition 
as the juxtaposition (or multiset sum) of smaller arrays of the same strength. A decomposition into arrays of 
index 1 is said to be complete.  Ideally the number k is relatively small. Projection onto k=t+1 factors leads us 
to study the structure of arrays having t+1 factors, which is the case considered almost exclusively in the 
literature.  For arrays on 2 symbols, complete decomposition is always possible and is easily described, as 
shown in 1966 by Seiden and Zemach (elaborated by C.-S. Cheng in 1995).   This talk will survey some recent 
work by W. Diestelkamp on arrays with s ³  3 symbols.  We will discuss the obstacles that arise, in particular the 
appearance of indecomposable arrays with index l  > 1 and (when s > 3) of non-regular arrays of index l  = 1.  A 
surprising (and surprisingly difficult) result is the complete decomposability of so-called simple\/ arrays on s = 3 
symbols. 

 
Inferences in Multivar iate-Univar iate Calibration Problem 

 
Denise Benton*, K. Krishnamoorthy*, and Thomas Mathew** 

*University of Louisiana at Lafayette, USA 
**University of Maryland - Baltimore, USA 

 
Multivariate-univariate calibration involves a set of response variables and an explanatory variable. In practical 
situations, the explanatory variable represents the true characteristic of interest determined by a difficult and 
expensive method and the response variables represent the measurements related to the characteristic that can 
be obtained by easy and inexpensive methods. The problem of interest is to establish a relationship between the 
response and the explanatory variables based on the experimental data in order to make inferences about the 
unknown explanatory variable of a future observation based on its known values of the response variables. In 
this talk, we will discuss some recent developments of single-use and multiple-use procedures in multivariate-
univariate calibration. Application of parametric bootstrap procedures in calibration problems will be addressed. 
Some new results will be illustrated using practical examples. 

 
Recent Trends in Bayesian Analysis 

 
James Berger 

Institute of Statistics and Decision, Sciences Duke University, USA 
 
The use of Bayesian statistical methods has increased enormously in the past decade. Three trends account for 
much of this growth, and will be briefly reviewed.The first trend is the development and increased use of 
powerful computational tools, in particular Markov chain Monte Carlo methods. With these tools, situations of 
extreme complexity can now routinely be handled by Bayesian methods. A prototypical example is given for 
illustration. The second trend is the reemphasis and further development of objective Bayesian methods, after a 
period in which Bayesian analysis had become (erroneously) identified with subjectivism. An example is the 
recent development of automatic Bayesian methods of model selection. These will be briefly described and 
illustrated. Finally, there is a rekindling of interest in foundational matters. In particular, serious efforts are 
again being made to unify the foundations of statistics, in part by clarifying the intimate relationship between 
conditional frequentist and Bayesian methods, and in part by identifying the benefits that simultaneous use of 
both philosophies can achieve.  



 
 
 
 

 
University of South Alabama, Mobile, Alabama, 36688, December 18 - December 20, 1999 
 

 27 

 
 
 

On the Power Function of the L ikelihood Ratio Test for  MANOVA 
 

Dulal Kumar Bhaumik* and Sanat K. Sarkar**  
*University of South Alabama, Mobile, USA 

**Temple University, Philadelphia, Pennsylvania, USA 
 
In this article we prove that the power function of the likelihood ratio test for MANOVA attains its minimum 
when the rank of the location parameter matrix q decreases from s to 1. This provides a theoretical justification 
of a result that is known in the literature based only on numerical studies. 

 
Universal Optimality of Bayesian Exper imental Designs and Optimal Data 

Augmentations 
 

Dulal K. Bhaumik* and Pranab K. Sen** 
*University of South Alabama, Mobile, USA 

**University of North Carolina, Chapel Hill, USA 
  
In a conventional functional linear model, incorporating a Bayesian experimental design, universal optimality 
property is studied in the light of Schur-convexity.  Construction of such universal optimality designs in a 
variety of useful models is presented in a unified manner. 
 

A Note on Complements in Modules with FGD and related graph 
 

Satyanarayana Bhavanari, Syam Prasad Kuncham and Srinivasa Rao Manchi 
Nagarjuna University, Nagarjuna Nagar – 522 510, INDIA 

 
The set of all complement submodules of a module with finite Goldie dimension, was considered; an 
equivalence relation on this set was defined and related equivalence classes were obtained; a directed graph on a 
set of equivalence classes was obtained; and finally it was proved that the graph obtained is a directed  
hypercube of dimension n, where n is the Goldie dimension of M. 
 

Estimation of Survival Rate and Non - Parametr ic tests for  estimates 
 

G.C.Bhimani and Prashant R. Makwana 
Saurashtra University, Rajkot 360 005, Gujarat, INDIA 

 
To estimate the survival rate, two methods were utilized, one is the most powerful method of actuarial 
estimation - "Life Table" method and the other one is the widely exploded - the Kaplan - Meier Product Limit 
Estimation Procedure. Both the procedures are applied to the data of annual cohort of Saurashtra & Katch 
residents with Rectal Cancer, diagnosed at N.P.Cancer Research Institute, Rajkot  and G.T.Sheth Cancer 
Hospital, Rajkot, during the year 1983-1992. The major focus is on the effect of the variation of Radiation 
Therapy, on the survival rate. The life table estimation of survival rate is obtained for 140 patients, having 
adenocarcinoma of Rectal Cancer. The maximum likelihood estimate of survival rate is obtained. Further the 
standard error of estimated survival rate is also calculated using direct-simple binomial formula. On account of 
this analysis, it is to be concluded that for the adenocarcinoma of Rectal Cancer, the Radiation dosage of at least 
5000 radian may produce some real increment in the survival rate. But once the patient survives up to three 
years, it seems only the minor or no change in survival rate. So after three years, for any patient and for the 
patients with recurrence of Rectal Cancer, the radiation therapy is not recommended statistically. 
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Ranked Set Sampling Procedures 
 

Dinesh S. Bhoj 
Rutgers University, USA 

 
Three ranked set sampling procedures are used to derive estimators of parameters of a family of distributions of 
two-parameters. Two ranked set sampling procedures are modified so that they can be used for odd samples. 
The relative precision of these estimators are computed and compared. It is shown that one ranked set sampling 
procedure is better than the other two sampling schemes. 

 
Some Proper ties of Poisson-L indley Der ived Distr ibution 

 
M.Borah* and Rousan Ara Begum** 

*Tezpur University,Tezpur,Assam, INDIA 
**Darrang College,Tezpur, INDIA 

 
Lindley (1958) derived a distribution known as Lindley distribution based on Bayes theorem. Sankaran (1970) 
generalized Lindley distribution by mixing with Poisson distribution which is known as Poisson-Lindley 
distribution. It is a special case of Bhattacharya's (1966) more complicated Poisson distribution. Poisson-
Lindley is a one parameter well known compound Poisson distribution, which has wide applications to the 
theory of accident proneness. In this paper Poisson-Lindley distribution has been studied and three parameters 
Poisson-Lindley mixing distributions have been derived. The property of infinite divisibility will be preserved 
for these derived distributions. Further some properties i.e., the recurrence relations for probabilities, factorial 
moments and cumulants of these distributions are investigated. The problem of estimation of parameters and its 
sensitivity, and the fitting of the distributions have been studied. 
 

Some Small and Efficient Cross-over  Designs Under Non-additive Model 
 

Mausumi Bose and Aloke Dey 
Indian Statistical Institute, Calcutta, INDIA 

 
Under a non-additive non-circular model, cross-over designs are studied. A class of small designs are found to 
be optimal for the estimation of carry-over effects while being highly efficient for direct effects. The existence 
of these optimal designs is also discussed. The results are shown to be robust under a random-subject-effect 
model. 
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Distance Learning and Education in Mathematics Supported by L ibrar ies: 
an Ar tificial Intelligence Approach 

   
Luciana Bordoni* and Attilio Colagrossi**  
*ENEA-Studi, S. Maria di Galeria, ITALY 

**Presidenza del Consiglio dei Ministri and IASI-CNR,Roma, Italy 
 

Distance learning in mathematics requires essentially two kinds of services: 1) specific tools, such as Symbolic 
Computation Systems, Intelligent Mathematical Learning Environment and multimedia applications; 2) 
advanced methods for getting and filtering information from documents available on libraries and on the World 
Wide Web (WWW). Students today require stronger mathematical knowledge and skills to pursue higher 
education, to compete in a technologically oriented workforce and to be informed citizens. In this paper a 
distance learning library service in support of university courses in Mathematics is presented. Our aim is to 
propose an Artificial Intelligence (AI) approach in order to provide tools and methodologies supporting the 
following four goals for students: becoming mathematical problem solvers, communicating  mathematically, 
reasoning mathematically, and making mathematical connections. Mathematics is a very important educational 
domain and it is characterised from being highly structured. This is why a lot of Computer Assisted 
Instructional applications (CAI), evolved towards Intelligent Tutoring Systems (ITS) with the consolidation of 
the Artificial Intelligence techniques, have been developed in the recent years. Their goal is to support a student 
to learn Mathematics, providing two fundamental features: lessons and exercises. The Artificial Intelligence 
contribution is in the way the lessons and the exercises are organised and delivered. Every library which 
delivers education and distance learning services has to make available this class of tools locally and also on the 
network. A network architecture capable to deliver such services is outlined in this paper as well as some 
guidelines for accessing documents available on geographically distributed media. Here will be illustrated how 
some AI-based methods, such as knowledge bases, neural networks, case based reasoning, intelligent agents and 
user modelling, could be organised together in systems capable to provide an 'intelligent' distance learning. In 
particular, an approach based on information filtering techniques, which allow to filter documents according to 
the user model, and an intelligent agent, that works as a personal assistant using Intelligent Tutoring Systems 
and Symbolic Computation Systems, is proposed. 
 

Simultaneous Model Selection in Mixture-Model Cluster  Analysis Using a New 
Information Measure of Complexity 

 
Hamparsum Bozdogan 

University of Tennessee, Knoxville, TN 37996-0532, USA 
 
A common problem in all clustering techniques is the difficulty of deciding on the number of clusters present in 
a given data set, cluster validity, and the identification of the approximate number of clusters. How do we 
determine what variables best discriminate between the clusters as we simultaneously estimate 
the number of component clusters? How do we determine the outliers or extreme observations across the 
clustering alternatives? These are some fundamental questions  confronting practitioners and research workers 
in classification and clustering. This paper considers the problem of: Choosing the number of component 
clusters of individuals to identify and describe the class distribution using a sample drawn from the mixture-
model, and estimate K, the number of clusters; Determining the variables which are contributing to the 
differences between the clusters using all possible subset selection of variables; and Detecting outliers across 
the clustering alternatives in one expert-system simultaneously within the context of the standard mixture of 
multivariate normal distributions. 
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Genetic Data Mining in Dynamic Multivar iate L inear  Models using Information 
Complexity Cr iter ia 

 
Hamparsum Bozdogan and Peter M. Bearse 

University of Tennessee, Knoxville, TN 37996-0532, USA 
University of North Carolina at Greensboro, Greensboro, NC 27402-6165, USA 

 
We develop a new intelligent data mining and knowledge discovery techniques by integrating novel statistical 
modeling and model selection procedures based on information theoretic principles with the Genetic Algorithm 
(GA) in a cross-disciplinary area of Dynamic Linear models in multivariate time-series known as Vector 
Autoregressions (VARs).  Our approach builds on recent advances in information theoretic model selection 
(Bozdogan, 1988,1990, 1994) and globalizing strategies for optimal predictor selection in subset VAR modeling 
(Bearse and Bozdogan, 1998). In the first stage, we use the Genetic Algorithm (GA) with information 
complexity (ICOMP) criterion as the fitness function to select a near optimal subset VAR model. In the second 
stage, given the subset VAR model chosen by our GA, we develop ICOMP and generalize Cook's (1977) 
measure of influence to detect the influential observations using the case-deletion, or leave-one-out method. 
Therefore, our approach is dubbed as the Genetic Data Mining.  We provide an intuitive and practical two 
dimensional graphical representation of influential observations in multivariate time series data by taking into 
account the lack-of-fit and model complexity simultaneously in one criterion function while eliminating the 
need for arbitrarily chosen levels of significance and statistical table look-up.  We demonstrate our new 
approach using quarterly US macroeconomic data on the civilian unemployment rate, the consumer price index, 
the federal funds rate, and the M2 money supply between 1960:Q1 - 1996:Q4. 
 

An Internet-Based Rainfall Atlas for  Alabama 
 

Pauline A. Brown and S. Rocky Durrans 
University of Alabama, Tuscaloosa, Alabama, U.S.A. 

 
There are a number of ongoing and recent studies that have been directed to updating the extreme rainfall 
information presented in the National Weather Service publications TP 40 and HYDRO-35.  We are completing 
one of these studies for the State of Alabama on behalf of the Alabama Department of Transportation.  Our 
study is unique among the recent ones in the sense that the results of our study are being published and made 
available to design professionals via the internet.  The web site developed for the Alabama Rainfall Atlas is a 
graphical user interface that allows users to point and click on a geographical location where rainfall 
information is needed.  Pull-down menus within the interface allow users to select from a number of rainfall 
products, including intensity-duration-frequency curves, design storm hyetographs for desired storm durations 
and recurrence intervals, and tabulations and graphical displays of results.  The Alabama Rainfall Atlas has 
been very favorably received by potential users, and has led to additional work directed to assisting the National 
Weather Service in the development of a companion web site for the semi-arid southwestern United States. 
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A Bayesian Approach For  Assessment of Therapeutic Equivalence (TE) in Clinical 
Tr ials 

 
Delicia Carey, Al Bartolucci and Karan P. Singh 

University of Alabama at Birmingham, Birmingham, Alabama, USA 
 

Non rejection of the null hypothesis when comparing two response rates in a clinical trial does not necessarily 
imply that the two treatments are equivalent with respect to their therapeutic effectiveness.  Recently, 
researchers have invested much time and effort in describing situations in which therapeutic equivalence (TE) 
may be achieved.  These have involved direct hypothesis testing procedures and confidence interval techniques.  
The latter involves determining if such an interval lies within predefined equivalent regions.  The focus of this 
paper is to determine if treatment proportions are equivalent with respect to their therapeutic effectiveness.  The 
prior involves the natural conjugate beta family of distributions.  The primary parameter of interest is the ratio 
of the two binomial parameters.  Limiting values of the hyperparameters of the conjugate family are used to 
demonstrate the robustness of the outcomes.  Several equivalence regions are utilized to test whether or not 
equivalence has been achieved and under what conditions the attainment of equivalence may not be established. 
 

Statistical Image Analysis and Environmental Change Detection 
 

Mark Carpenter 
University of South Alabama, Mobile, AL, USA 

 
As the human population expands, the human interaction with the environment necessarily increases. Given the 
inevitable increase in natural resource demands on our environment, scientists have growing concerns over the 
resulting impacts and changes to our environment. To quantify or access the detrimental effects, if any, we must 
find effective and economical ways to monitor large geographical regions ranging in scope from local to 
national and continental. In this light, the use of satellite imagery and their subsequent statistical analyses 
become a necessary science. Of course, the appeal of using satellite imagery such as LANDSAT-5 is manifest 
in the potential for monitoring huge areas, repeatedly over time, without having to obtain extensive and 
expensive ground-truthing information. The resulting data loads and intense computations, along with the 
increasing complexity of developing hyperspectral scanners, bring topics such a statistical transformations and 
data reduction to the forefront. In this paper, we examine special issues surrounding statistical transformations 
in the development of change detection systems using remotely sensed imagery.  A case study involving the 
spectral decomposition of LANDSAT-5 image over a particular military facility is provided.   
 

Remotely Sensed Image Classification in Support of Watershed Modeling and Other  
Applications 

 
Mark Carpenter and Madhuri Mulekar 

University of South Alabama, Mobile, AL, USA 
 
Remotely sensed data acquired from sensors onboard satellites or mounted on aircraft have been used to support 
local and global monitoring systems. Key interests in developing these systems are the detection of natural and 
man-made changes in the environment, as well as, changes in land-use patterns. An important aspect in 
detecting such changes is the use of supervised and unsupervised classification techniques. These techniques are 
typically used for land surface feature extraction in support of the creation of land-use land-change 
classification maps.  In this paper, we discuss the use of unsupervised classification in remote sensing 
applications and focus on the important problem of identifying the optimal cluster number. An application to 
watershed modeling is presented. This application involves the incorporation of statistical models, using 
Advanced Very High Resolution Radiometer (AVHRR) data and other remotely sensed data, into various 
existing macroscale hydrologic models for U.S. river and lake watersheds.  
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A Study on Trend Analysis for  Railway Tracks Non-Conformities 

 
G. Cascino 

Italferr SpA - Gruppo F.S., Via Marsala, Roma, ITALY 
 

The design and the realization of the High-speed railway track Bologna-Firenze (Italy), arises from a joint-
venture between the Italian Railways Company and a Consortium of other Companies. The Consortium must 
design and realize the railway track according the quality standards provided by the Italian Railways Company. 
A third subject, Italferr SpA, must verify that the high quality standards are satisfied. This paper presents a 
study, performed by using suitable statistical techniques, about the frequency and tipology of construction and 
management miscalculations named "Non Conformity" in order to optimize the control work for the track under 
the examination. The results obtained from such a study will be extended to the railway lines that will built in 
the future using analogous procedures. The Non-Conformity cases are classified into groups that form data 
series on which analysis trend are developed. Most significant Non-Conformities are considered especially with 
respect to the frequency they occur and the time need for their resolution. 
 

Sequential Point Estimation Procedures for  the Generalized L ife Distr ibutions 
 

Ajit Chaturvedi* and Saibal Chattopadhyay**  
C.C.S. University, Meerut, INDIA 

Indian Institute of Management Calcutta, Joka, D.H. Road, Calcutta, INDIA 
 
Sequential procedures are developed for the point estimation of the parameter of the generalized life 
distributions under (i) squared-error loss function plus linear cost of sampling and (ii) squared-error loss plus 
log-cost function. Second-order approximations are obtained for the risk and theoretical justifications to some 
of the numerical findings of Starr and Woodroofe [Ann. Math. Statist. (1972)] are given. ‘ Improved’  estimators 
are proposed and their dominance over the usual estimators are established. 

 
Smooth Estimation of Survival and Density Functions 

 
Yogendra P. Chaubey 

Concordia University, Montreal, QC H4B 1R6 CANADA 
  
Kernel method of smooth estimation may have some limitations for estimating a density and the corresponding 
distribution concentrated on positive values. Chaubey and Sen  (1996) used Hille's theorem to propose an 
estimator of the univariate density and the survival function in such a case. This paper reviews this methodology 
along with its further application to smooth estimation of mean residual life and hazard function. 

 
Estimation Index of Regular  Fractional Factor ial Designs 

 
Hegang Chen 

University of Minnesota, Minneapolis, MN 55454-1015, U.S.A. 
 

Fractional factorial designs have a long history of successful use in many scientific investigations. Resolution 
(Box and Hunter (1961)) and its refinement, minimum aberration (Fries and Hunter (1980)), are commonly 
used criteria for selecting regular fractional factorial designs. All these criteria are based on word length 
patterns of these designs. In this talk, we will introduce the concept of estimation index for measuring the 
estimation capability of a fractional factorial design. Estimation index provides information on the highest 
possible order of estimable interactions of the design. Based on word length pattern and estimation index, the 
estimation capability of a fractional factorial design can be accurately identified. We will demonstrate its 
practical implication by using several examples. Furthermore, the relation between resolution and estimation 
index will be discussed. 
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Screening among Multivar iate Normal Data for  Radar Signal Processing 
 

Pinyuen Chen 
Syracuse University, Syracuse, NY 13244-1150, USA 

 
This talk considers the problem of screening k multivariate normal populations (secondary data in radar 
signal processing) with respect to a control population (primary data in radar signal processing) in terms of 
covariance structure.  A screening procedure, developed based upon statistical ranking and selection theory, 
is designed to include in the selected subset those populations that have the same (or similar) covariance 
structure as the control population, and exclude those populations that differ significantly. Formulas for 
computing the probability of a correct selection and the least favorable configuration are developed. The 
sample size required to achieve a specific probability requirement is also developed, with results presented 
in tabular form. This secondary data selection procedure is illustrated via an example with applications to 
radar signal processing. 
 
Generalized Minimum Aberration and Design Efficiency for  Nonregular  Fractional 

Factor ial Designs 
 

Ching-Shui Cheng*, Lih-Yuan Deng** and Boxin Tang** 
*University of California, Berkeley, USA 
**Memphis University, Tennesee, USA 

 
Deng and Tang (1999) proposed a criterion of generalized minimum aberration as a natural extension of 
minimum aberration from regular designs to nonregular ones.  In this paper, we carry out a study of the 
relationship between generalized minimum aberration and other more meaningful statistical criteria.  By 
some heuristic argument and numerical study, it was demonstrated that, as in the regular case, generalized 
minimum aberration is also a good surrogate for model robustness and efficiency. 
 

An Evaluation of L ist Frame Der ived and Some Other  Estimators for  U.S. 
Agr icultural Labor Surveys 

 
Raj S. Chhikara*, Marty Spears* and Charles Perry**  

*University of Houston - Clear Lake, USA 
**U.S. Department of Agriculture, Washington D C., USA 

 
A comprehensive study is made of a number of list-based estimators that would minimize area frame 
sampling for incompleteness of the list frame when estimating hired, self-employed, and unpaid workers 
from the Quarterly Agricultural Labor Surveys  (QLS).   The study was based on data from sixteen quarterly 
labor surveys during 1992-96.  The evaluation compares the currently used direct expansion (DE) estimator 
and seven alternative estimators which can be grouped into three categories according to the level of use that 
is made of the not on the list (NOL) samples:  (1) a difference estimator and a reweighted expansion 
estimator, along with the DE, that require NOL samples each quarter, (2) two difference estimators, one 
based on the DE and the other based on a regression-type estimator, along with a ratio estimator, that require 
only July NOL samples,  and (3) a post-stratified  estimator  and a regression-type  estimator, that require no 
NOL samples. Using a jackknife procedure, the bias and variance are estimated for each estimator. In the 
case of the DE estimator, the currently used variance estimator is also contrasted with an unbiased variance 
estimator.  None of the list-based or list-only estimators is uniformly superior, although some of them 
compared favorably with the DE in estimating the items for hired workers at the U.S. level.  Overall, the 
ratio estimator has an advantage over the other alternative estimators, since it is easy to implement and it 
performs as well as any of the list-based and list-only estimators. 
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Sequential Estimation of the Number of Multinomial Cells 
 

Hokwon Cho* and Zakkula Govindarajulu**  
*University of Nevada, Las Vegas, USA 

**University of Kentucky, USA 
 
A sequential risk-efficient estimator with squared error loss is proposed for estimating the number of cells in a 
given multinomial distribution. It is assumed that the cost per observation is constant. Large-sample properties 
of the sequential estimator are investigated and a simulation study is carried out in order to examine its finite 
sample behavior. 

 
Learning Abstract Algebra at Distance 

 
G. Cioni* , A. Colagrossi**  and M. Temperini* **  

 
*Istituto di analisi dei sistemi ed informatica, CNR, Roma, ITALY 

**Presidenza del Consiglio dei Ministri, Roma, ITALY 
***Universita' di Roma 'La Sapienza', Roma, ITALY 

  
In this paper we propose some guidelines in order to design a system for learning abstract algebra at distance. 
The system should be implemented in an object oriented language characterized by a new class structure and a 
new inheritance method. The class structure includes three kinds of slots: the usual data and 
methods slots and the property slot. The latter slot is devoted to represent in explicit way the axioms and the 
logical properties of an algebraic structure such as, for example, group or ring as well. The inheritance method, 
called ESI (Enhanced Strict Inheritance), has already been  shown to match very well with problems treating 
axiomatic structures. The proposed system is a support for students in mathematics, in particular for courses 
delivered at distance, involving the study of abstract  algebra. It is able to support students along exercitations 
on abstract algebra as well as other mathematical disciplines involving the axiomatic methodology. Thus, the 
system is  just a support in the sense that it covers the laboratory part of the course, leaving to the teacher the 
charge of the theoretical lessons. The system is autonomous, in the sense that the teacher needs only to provide 
a set of hierarchies of abstract algebraic structures, even including some mistakes, depending on the teacher's 
didactic strategy. These hierarchies are the basis for the exercitations that, from now on, are completely 
controlled by the system. In order to better highlight the features of the system, we give a short description  of 
the system in terms of its functional model. Such a model can be defined by means of five operating modes and 
seven functions. The operating modes corrispond to selecting, checking, diagnostic, suggesting and solution 
mode. The seven functions are the following: verificative, generative, abductive (note that these are inferential 
functions), simplification, elimination, collapsing, linearization (note that these four functions are able to 
manipulate hierarchies). In the selecting mode, the system chooses an exercitation to be given to the students.In 
the checking mode the system accepts and classifies the answer furnished by the the student, then it enters the 
diagnostic mode. In the suggesting and in the solution operating modes, the system is able to use all the 
functions in order to provide the student with suggestions or just solutions to a given question.  
 

On Constructions of Optimal Complete Diallel Crosses 
 

Kuey Chung Choi* and Sudhir Gupta 
*Chosun University, Republic of Korea 
**Northern Illinois Univerisity, U.S.A 

 
Two general methods of construction leading to several series of universally optimal block designs for 
complete diallel crosses are provided in this paper.  A method of constructing variance balanced designs 
using a pair of mutually orthogonal Latin square designs is also given. 
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Approximate Confidence Sets for  Sequentially Designed Exper iments 
 

D. Stephen Coad 
University of Sussex, UNITED KINGDOM 

 
 A sequentially designed experiment is one in which the design variables used for any observation may depend 
on past observations. In such experiments, maximum likelihood estimators have a familiar form, but their 
sampling distributions may be complicated. Recent progress on obtaining approximations to these sampling 
distributions is briefly reviewed. The approximations are then illustrated by examples and their accuracy is 
assessed by simulation. Possible extensions to the work are indicated. (This talk is based on joint work with 
Michael Woodroofe at the University of Michigan.). 

 
The Generalized Integer  Gamma distr ibution as an asymptotic replacement for  a 

logBeta distr ibution. Applications 
 

Carlos A. Coelho 
Instituto Superior de Agronomia, 1349-018 Lisboa, PORTUGAL 

 
In this paper it is shown how we may asymptotically replace the distribution of a random variable whose 
exponential has a Beta distribution by a particular Generalized Integer (GI) Gamma distribution. This result is 
then applied in obtaining the near-exact distribution of the product of an odd number of particular independent 
Beta random variables. From this near-exact distribution several asymptotic distributions are derived. A 
particular case of a random variable whose distribution is the same as the product of an odd number of 
particular independent Beta random variables of this type is the generalized Wilks Lambda statistic, when two 
or more sets with an odd number of variables are considered. From the results obtained a near-exact distribution 
for the generalized Wilks Lambda is obtained under the form of a particular GI Gamma distribution. 
Asymptotic distributions that lay very close to the exact distribution are then derived. 
 

A Bootstrap Approach to Nonparametr ic Regression for  Right Censored Data 
 

Somnath Datta 
University of Georgia, Athens, Georgia, 30602-1952, USA 

 
In this talk, we propose a two-stage bootstrap method for nonparametric regression with right censored data.  
The method is applied to construct confidence intervals and bands for a conditional survival function.  In 
addition, we discuss how to use the proposed bootstrap toobtain simultaneous and pointwise confidence interval 
for a quantile eegression function at different covariate locations. Numerical illustrations for our method are 
provided as well.  
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Using Temporal Cytonuclear  Data for  Testing Selection Hypotheses 
 

Susmita Datta 
Georgia State University, Atlanta, Georgia, USA 

 
In recent years, the neutrality hypothesis has been questioned and models invoking natural selection have been 
introduced to explain the association or interaction between a nuclear gene or genotype and maternally inherited 
cytoplasmic components such as mitochondria.  In this talk, we consider a fairly simple multiplicative fertility 
selection model via random union of zygote (RUZ). We consider a sampling scheme in which a random sample 
from each (discrete) generation of a population over several generations is collected and genotyped. We 
formulate an approximate likelihood for the problem that can be calculated using the sample cytonuclear counts. 
Simulation results show excellent small sample performance of the resulting approximate MLE for the selection 
coefficients.  These estimates are used to obtain test statistics for testing a number of selection hypotheses.  A 
test of neutrality is also constructed as a special case. 
 

Distance Learning using WWW: A Statistics Module 
 

Ciro D'Apice, Rosanna Manzo, and Sergio Miranda 
University of Salerno, ITALY 

 
Information technology can support the process of learning and teaching and make it more efficient.The paper 
describe an application of computer-aided learning to a course about Statistics. The delivery tool we have 
chosen is the World Wide Web. The course material consists of theory, interactive exercises, student-teacher 
communication mechanism, navigational aids, student evaluation, a glossary. The use of the WWW provide a 
much greater flexibility in course planning in that students will be able to access material or participate in 
discussions from their homes. 
 
An Algor ithm for  the estimation of Minimal Cut and Path sets from Field Failure Data 

 
Avinash Dharmadhikari  

Advance Study Center of Statistics, University of Pune, Pune, INDIA 
 

The problem of analyzing the field failure data generated through non-repairable systems is age old and faced 
by all industries.  Current practice, in most of the industries, is to dissembled the failed system, and note the list 
of the components that failed. Based on such list of several failed system generally percentages are computed to 
summarize the analyses and technical actions are taken on a component which has higher percentage of failure. 
Such an approach may be misleading.  We recognize the system as a coherent structure of the components, 
which fails as soon as all the components in a specific cut set fail. Hence we propose an algorithmic approach to 
identify the minimal cut sets of the system which in turn identifies the critical cut set where technical action is 
necessary. We establish the probabilistic properties of the estimates. Lastly, the algorithm is illustrated by a 
suitable example. 
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Estimation of Parameters of the Exponential Distr ibution in the Presence of 
Outliers of Generated from Uniform Distr ibution 

 
Ulhas J. Dixit and Parvis F. Nasiri 

University of Bombay, Mubai, INDIA 
 

The maximum likelihood, moment and mixture of the estimators are derived for samples from the exponential 
distribution in the presence of outliers generated from uniform distribution. These estimators are compared 
empirically when all the parameters are unknown; their bias and determinants are investigated with the help of 
numerical technique. We have shown that these estimators are asymptotically unbiased. At the end, we 
conclude that mixture estimators are better than the maximum likelihood and moment estimators. 
 

A Statistics Education Position at a Research I  University 
 

William Duckworth II 
Iowa State University, Ames IA, USA 

 
As a subfield of Statistics, Statistics Education is relatively young and still defining itself.  Iowa State 
University is a research university with a strong graduate program in Statistics offering a mix of both 
application and theory.  While the department has always taken the teaching of statistics seriously, a 
commitment to a faculty position dedicated to Statistics Education is entirely new.  This talk will present some 
of the history and unique circumstances that led the department to create a ÁÁStat Ed'' position as well as some of 
the challenges of this position in a research-oriented environment. 
 

Binary Space-Filling Designs 
 

William M. Duckworth II 
Iowa State University, Ames IA, USA 

 
Statistical experimental design has the aim of identifying and quantifying the relationship between a dependent 
variable and one or more independent variables.  Constraints on resources and time often prohibit collecting 
data for all possible variable settings, so selecting a subset from the possibilities becomes a necessity.  By 
defining a metric on the set of all sites, one can use intersite distances to define a "space-filling" criterion that 
can be used to select an appropriate subset of sites for an experiment.  Space-filling designs are particularly 
desirable in computer experimentation where the models are often quite complex. Coding theory and design 
theory share many concepts.  The space-filling design problem will be linked to coding theory, and the results 
of this link will be presented.  The results include the identification of several families of space-filling designs 
as well as a catalog of space-filling designs for up to 27 independent factors where previous work covered only 
up to 7 independent factors. 
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Scaling Character istics of Alabama Low-Flows 
 

S. Rocky Durrans 
University of Alabama, Tuscaloosa, Alabama, U.S.A. 

 
The problem of regionalization of low-flow estimators, so as to permit quantile estimation at ungaged sites, is 
one that has proven to be rather difficult.  In the case of floods, for example, regionalized regression equations 
which have been developed by the U.S. Geological Survey have standard errors of prediction on the order of 30 
percent.  For low-flows, however, analogous regression equations have standard errors of prediction upwards of 
70 percent, and frequently well over 100 percent.  This paper analyzes a number of low-flow data series that 
have been recorded in Alabama with respect to their scaling characteristics, with the intent of making an 
assessment of whether scaling theories might lead to new insights relative to the understanding of low-flows.  
The results of this investigation suggest that low-flows in some parts of Alabama are simple scaling, while those 
in other parts of the state are multiscaling.  It has also been observed that moment-based analyses of scaling in 
Alabama low-flows give rise to different results than do quantile-based analyses of scaling, when all recorded 
low-flow data at each gaging location are employed.  On the other hand, when only the smallest 25 percent of 
the data at each site are used, moment- and quantile-based analyses lead to the same conclusions as to the type 
of scaling exhibited.  This is thought to be evidence to support an hypothesis that low-flow processes in 
Alabama are composed of mixtures of underlying population distributions.  It is also postulated, as a yet open 
question, that differences in the types of scaling of low-flows, combined with the evidence that low-flow 
populations frequently appear to be composed of mixtures, might at least partially explain the difficulties 
encountered with regionalization of low-flow estimators. 
 

Some Aspects of Ranked Set Sampling in Reliability Estimation 
 

Emad El-Neweihi*  and Bikas K Sinha** 
*University of Illinois, Chicago, USA 

**UIC, Chicago [ on Leave from ISI, Calcutta], USA 
 

Considered is the problem of unbiased estimation of the Reliability [R(t)] of an exponential component based 
on a ranked set sample of size n. It is demonstrated that based on a partial ranked set sample upto any order, we 
can  construct unbiased estimator of R(t). Next a comparison is  made of the relative efficiencies of these 
estimators. The problem of non-negative variance estimation is also addressed. In the process we make use of 
some dominance results involving Schur functions as well as of properties of k-out-of-n systems. 
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Using the Weibull Model to Develop Methods for  Assessing and Forecasting the Impact 
and Occurrence of Defoliation by Forest Insects 

 
Richard A. Fleming 

Canadian Forest Service, Great Lakes Forest Research Centre, Ontario, CANADA 
 
The Weibull model and some of its key features are briefly reviewed. The Weibull formulation provides a 
concise but flexible framework for describing and interpreting survival-type data. Three specific examples from 
our work on developing methods for assessing and forecasting the impact and occurrence of defoliation by 
forest insects are used to demonstrate these points. The first example involves a ‘ life table’  approach to 
assessing impact based on estimating the amount of the balsam fir (Abies balsamea) foliage of different ages 
that insects have eaten. Foliage age is an important consideration because it strongly influences the 
photosynthetic capacity of the foliage and thus the potential for tree growth, and because particular insect 
species often prefer foliage from a narrow range of ages. In the second example, the length and age of Scots 
pine (Pinus sylvestris) branches which have been at least partially defoliated are used to estimate the potential 
amount of foliage that would have been on the branch had it not been defoliated. The difference between this 
potential and the foliage remaining provide estimates of impact in terms of the amount defoliated. The third 
example concerns the occurrence of defoliation by the spruce budworm (Choristoneura fumiferana) as functions 
of stand age, type (includes species composition, site and soil factors, etc.), previous defoliation history, and 
climate. In this case, the Weibull model is used to estimate the number of consecutive years that periods of 
continuous defoliation, and periods continuously free of defoliation,  will last (or ‘survive’ ). 
 

The Advantages of Calculating Prediction Intervals as a Prelude to Confidence 
Intervals 

 
Gary Fowler 

U.S. Naval Academy, Annapolis, Maryland, USA 
 
This talk will review the experience at the Naval Academy of teaching an introductory course primarily in 
probability as a prelude to teaching statistics. The course makes extensive use of calculator programs to 
evaluate a variety of cumulative distributions, e.g. binomial, negative binomial, Poisson, and Erlang. In addition 
to the usual goal of simply having the students calculate probabilities, we expect the students to translate the 
probabilities into probabilistic statements regarding the possible values of a random variable. These prediction 
intervals seem natural, accessible, and understandable to the students. With this preparation the more abstract 
notion of a confidence interval of a parameter presents fewer conceptual problems. 
 

Randomization and a stochastic Richardson's model 
 

John Fricks 
Department of Statistics, University of North Carolina, Chapel Hill, NC 

 
(Abstract not available) 
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Selection of Var iables for  Discr iminant Analysis in a High-Dimensional Framework 
 

Yasunori Fujikoshi 
Faculty of Science, Hiroshima University,  JAPAN 

 
Some criteria for selection of variables have been proposed in discriminant analysis. Among them we consider 
the criteria based on estimated error rates of misclassification and AIC. It may be noted that these criteria have 
been constructed in a large sample framework, and hence their effectiveness will be reduced as the 
dimensionality is large. In order to overcome this weak point,  we develop asymptotic theory in a framework 
that the sample size and the dimensionality are large, and propose corrected criteria for selection of variables. 
 

Computational Bayesian methods for  directional data 
 

Sujit K. Ghosh 
North Carolina State University, Chapel Hill, USA 

 
Directional data arise in a variety of real-life contexts, such as, environmental, biological and economical 
sciences. However, most of the standard statistical methods are inappropriate for modeling directional data due 
to the disparate topologies of the circle and the straight line. One common approach to defining models for 
directional data has been to take an ordinary model (such as normal distribution) on the real line and ÁÁwrap'' it 
around the circle. The main advantage of such ÁÁwrapping" approach is that it can be generalized to obtain a rich 
family of circular distributions and processes. Unfortunately, the traditional maximum likelihood theory has 
been quite unsuccessful, both theoretically and computationally to obtain efficient estimates of the parameters. 
Even the EM algorithm that uses the wrapping coefficients as missing data, has been found to have 
computationally limited applications. This talk discusses how the flexible Markov Chain Monte Carlo (MCMC) 
approach based on a Bayesian model overcomes such computational limitations. The idea is that we augment 
the observed directions with unobserved wrapping coefficients and create joint model for directions and 
wrapping coefficients (as if they were observed) and then marginalize across the uncertainty in the wrapping 
coefficients. A simulation study and a real-life example are used to illustrate the simplicity and flexibility of the 
computational Bayesian methods. 
 

Descr ibing Distr ibutional Changes of Tree Rings 
 

Liliana Gonzalez 
University of Otago, Dunedin, NEW ZEALAND 

 
Tree-rings are a useful indicator of the effects of pollution or the variation in weather and other environmental 
variables. This paper is concerned with assessing the changes in distribution of ring widths for the Andean 
Alder (Alnus acuminanta spp. acuminata) for the years 1986 and 1989. The observations were collected on the 
Taficillo ridge, at about 1800 meters of altitude, in the Province of Tucuman, Argentina. McDonald, et al. 
(1995) discussed the use of selection functions -ratio of two density functions- to describe changes in the 
distribution of a variable X under the assumptions that (i) the observed variable has an approximately normal 
distribution for all sample times and (ii) a simple random sample of units is selected from a population and the 
same units are observed at two different times. Q-Q plots and Shapiro Wilk test showed that the distributions 
for ring widths for the Andean Alder are non-normal and Moran's I statistic detected the presence of spatial 
correlation. The violation of the normality assumption does not pose difficulties since a transformation can be 
used to make the data more symmetric and the effect in the estimation of the selection function when the 
assumption of independence is not satisfied is assessed via a simulation study. A modification to the use of the 
selection function approach as suggested by McDonald, et al. is presented in this paper and it is illustrated using 
the ring width data. Non-parametric methods are used to estimate the density functions and bootstrapping as a 
method for assessing the accuracy of the estimates. 
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Accelerated Sequential Estimation of the Mean 
 

Z. Govindarajulu 
University of Kentucky, USA 

 
Hall (1983) (see JRSS, Ser B. Vol 45, pp219-223) proposed an accelerated sequential procedure for estimating 
the normal mean, which combines the features of the two-stage procedure and the purely sequential procedure.  
Here we adapt Hall’ s (1983) accelerated procedure for estimating the mean of an unknown distribution using 
the fixed-width and the risk-efficient approaches.  Note that the expected number of sampling operations has 
been reduced by a factor of about r (0<r<1) of the number needed for the fully sequential procedure. 
 

Weak Martingales with Orthogonal Increments 
 

Michael Green 
Baylor University, Waco, Texas, USA 

 
The class of weak martingales having orthogonal increments and an independent decomposition into the sum of 
i-martingales will be shown to satisfy the Generalized L(2.2) Bochner Boundedness Principle.  Hence, such weak 
martingales are well-defined stochastic integrators satisfying a dominated convergence criterion.  This will 
follow given the i-martingales satisfy a technical criterion known as crossterm domination, i=1,2.  An explicit 
example of a 1-martingale having orthogonal increments will be given.  As a consequence, the classes of i-
martingales and weak martingales having orthogonal increments is strictly larger than the class of planar 
martingales. 
 

Statistical Consulting and I ts Role in Undergraduate Education 
 

Sat Gupta 
University of Southern Maine, Portland, ME 04104-9300, USA 

 
Statistical consulting has led to tremendous developments in the theory and practice of statistics over the years. 
With the industrial growth all around, statistics faculty, even at smaller universities, is increasingly involved in 
statistical consulting, often involving undergraduate students with them. These consulting projects often lead to 
internship opportunities for the students. In addition to this obvious benefit to individual students, consulting 
projects provide very interesting case studies for class room discussions. The paper discusses several examples 
which make class room presentation of difficult, and often boring, topics more interesting.  
 

Stochastic Randomized Response Technique 
 

B.C. Gupta and Sarjinder Singh 
University of Southern Maine, Portland, ME 04104-9300, USA 

 
The collection of data on sensitive issues like induced abortions, drug used income tax or income etc. in the 
personal interview surveys is a serious issue. Warner (1965) was the first to attempt or propose an ingenious 
method to collect information on such questions without disclosing the privacy of the respondents and are called 
randomized response technique. In the present investigation, a new stochastic randomized response technique is 
introduced.  The proposed technique is expected to elicit greater cooperation from the respondents and can also 
be made more efficient than the Warner's (1965) method by selecting certain parameters of the proposed 
randomization device. 
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The Covar iance Structure of the Multivar iate L iouville Distr ibutions 
 

Rameshwar D. Gupta* and Donald Richards**  
*University of New Brunswick, CANADA 

**University of Virginia, Charllotesville, USA 
 
We consider the covariance structure of the multivariate Liouville distributions and their power-scale 
transformations. For any Liouville distribution, we show that the off-diagonal entries of the corresponding 
correlation matrix all have the same sign; and this results holds also for the power-scale transformations of the 
Dirichlet distributions. We prove also that the correlations between log-ratios of Liouville-distributed variables 
all are non-negative. Noting that these results are counter to some of the properties of models satisfactory for 
compositional data analysis, we conclude that, in general, neither the Liouville distributions nor their power-
scale transformations are appropriate for the statistical analysis of compositional data. 
 

Quantifying the Sensitivity Levels of Personal Interview Survey Questions Using 
Randomised Response Technique 

 
Sat Gupta 

University of Southern Maine, Portland, USA 
 

Following Warner (1965), considerable work has been done in the area of randomized response techniques. In 
this paper, we present an optional randomized response model which is useful in quantifying the degree of 
sensitivity associated with personal interview surveys involving sensitive questions.  
 

Empir ical Bayes Procedures for  Selection and Empir ical Bayes Procedures for  
Selection and Ranking Problems: Recent Results 

 
Shanti S.Gupta 

Purdue University, USA 
 
In recent years, empirical Bayes methodology has been increasingly used to derive statistical selection 
procedures. Both parametric and nonparametric procedures have been developed for selecting good populations 
and also for selecting the best population. Some results dealing with nonparametric procedures for exponential 
populations, Poisson populations, and more generally, for (some) positive exponential family distributions will 
be presented. 

 
Reciprocal Effects in Par tial Diallel Crosses 

 
R.C.Hasija and L.S.Kaushik 

CCS Haryana Agricultural University, Hisar - 125 004 INDIA 
  
In diploid species, the male and female contribute equally to the nuclear genetic composition of the zygote but 
their biological contributions are not always equal. The fruits of plants may contain material tissue or 
endosperm with a greater material contribution. Many species of animals are viviparous and others retain or 
incubate the zygote during a part of its development. Finally, many of the vertebrates supply food to their young 
onces after they are born or hatched. The presence of maternal effects / reciprocal effects has been reported in 
many species of plants and animals. In this paper, the efficient partial diallel plans that allow investigation of 
maternal effects and at the same time provide estimation of general combining abilities of participating lines 
with two variances have been given. 
 



 
 
 
 

 
University of South Alabama, Mobile, Alabama, 36688, December 18 - December 20, 1999 
 

 43 

 
 

On Measurement of Stochastic Dependence in Multivar iate Data 
 

D. S. Hooda 
CCS Haryana Agricultural University, Hisar-125004, INDIA 

 
In the present communication, concept of generalized measure of dependence has been reviewed and discussed. 
Based on the concept of mutual information, an alternative measure of dependence has been proposed. The 
properties of information theoretic index (Kim 1998) for measuring the dependence among the sets of variates 
from a multivariate normal population have been studied. An attempt has been made to apply the normalized 
measure of stochastic dependence to the problem of feature extraction in recognizing the patterns of agricultural 
development in Haryana State. 
 

Could a Decrease in the Correlation between Cardiovascular  Risk Factors Under lie 
Their  Smaller  Estimated Impact on Hear t Disease in the Elder ly? 

 
George Howard 

University of Alabama at Birmingham, Birmingham, AL, USA 
 
There is a growing literature from observational epidemiological studies reporting a declining impact of well-
established cardiovascular risk factors in the elderly.  While the public health importance of such a decline is 
immense, it is important to ensure that such a decline is not a product of potential biases in observational 
studies.  One potential underlying cause for the change in the magnitude of the impact of risk factors with 
changing age is a differential association with other known and unknown risk factors at different ages.  Herein, 
we note that if a risk factor is positively correlated with unknown risk factors in a young or middle aged 
population, that there is an anticipated decrease of the correlation with the unknown risk factors with increasing 
age.  Assuming that the “ true”  impact of the known risk factor is constant over a broad age range, there will be 
an associated decrease in the magnitude of the impact of the “estimated”  impact with increasing age.  This bias 
is offered as a potential partial explanation for the observed decline in impact of cardiovascular risk factors at 
older ages. 
 

Selecting the Component Based on the Difference of Two Mulinormal Means 
 

Hiroto Hyakutake 
Kyushu University, Fukuoka 810-8560, JAPAN 

 
The problem of selecting the component having the largest difference of two multinormal means is considered 
when the covariance matrices have the intraclass correlation coefficient and are unequal.  A two-stage 
procedure is proposed to satisfy a probability requirement.  The proposed procedure is applied to histamine 
data, which are obtained by measurements made 4 times after giving medicine for a population.  For another 
population, an additional medicine is given.  It may be considered that the population given an additional 
medicine has a larger mean and a larger variance.  Then our interest is to find the time point (component) at 
which the difference between the mean effect is the largest. 
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Efficient Computational Algor ithms for  Searching for  Generalized Minimum 
Aberration Designs 

 
Debra Ingram and Boxin Tang 

University of Memphis, Memphis, TN 38152-3240 
 

Generalized minimum aberration was introduced by Deng and Tang (1999) as a criterion for comparing and 
assessing the "goodness" of nonregular factorial designs -- much the same as minimum aberration does for 
regular designs. Generalized minimum aberration designs of 12, 16, 20, and 24 runs have been obtained by 
complete search of Hadamard designs in Deng and Tang (1998) and Deng, Li, and Tang (1999). However, the 
number of designs to be compared, as required by a complete search, can become exceedingly large. Several 
computational algorithms for searching for generalized minimum aberration designs have been developed. 
Application to designs of 12, 16, 20, and 24 runs show that our algorithms perform almost as well as complete 
search, but with much less computing time. This strongly suggests that our algorithms should be able to find 
good designs for larger run sizes. 

 
Modeling the Occurrence and Abundance of Gray Tr igger fish Larvae using 

Generalized L inear  Models. 
 

G. Walter Ingram, Jr. and Mark Carpenter 
University of South Alabama, Mobile, AL., USA 

 
As recent literature indicates, generalized linear models (GLM) are an important class of models for marine 
science and/or fisheries research. In particular, the GLM has grown quite popular for modeling the occurrence 
(presence/absence) and abundance of fish species.  In this paper, we apply the GLM to larval gray triggerfish 
(GTF).  The data were collected during seasonal surveys of the Southeast Area Monitoring and Assessment 
Program (SEAMAP) from 1990-1993 in the northern Gulf of Mexico. Binary regression models (logistic) are 
employed to determine which variables such as surface temperature, surface salinity, surface dissolved oxygen, 
surface chlorophyll a concentration, latitude and longitude, depth, season, and year, best predict 
presence/absence of GTF larvae.  Poisson-type regression models are used for the abundance of larval GTF 
with the SEAMAP data. Because there are numerous instances of zero occurrences, the presence of GTF larvae 
may be considered an extreme event.  The literature is full of examples of Poisson regression models fitted to 
extreme events data. However, upon inspection of larval distribution in the Gulf, the GTF larvae appear to be 
clumped, indicating that the data may be over-dispersed, under the Poisson assumption.  This may be due to the 
fact that the Poisson regression model assumes spatial independence, whereas this assumption is relaxed with 
the negative binomial regression model.  The candidate Poisson and negative binomial regressions for the GTF 
abundance are compared and contrasted. 
 

Preservation of Par tial Order ings under the Formation of Coherent Systems 
 

Kanchan Jain 
Panjab University, Chandigarh, INDIA 

 
The sufficient conditions under which the ordering between the components with respect to the reversed hazard 
rate is preserved under the formation of coherent systems, are given. It is shown that these sufficient conditions 
are satisfied by the k out of n systems. Both the cases when the components are identically distributed and not 
necessarily identically distributed are discussed. Some results for likelihood ratio orderings are obtained. 
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Investigation of Semiparametr ic Regression Methods for  Censored Data under Model 
Misspecification 

 
Michael P. Jones 

University of Iowa, USA 
 
Rank-based estimating equations have been developed for accelerated failure time models by Tsiatis (Annals of 
Statistics, 1990) and a host of others.  Under the correct model, the estimators of the regression coefficients are 
known to be consistent and asymptotically normal.  Little is known, however, about their behavior under model 
misspecifications with regards to the covariates.  In this talk we shall explore the consequences on bias and 
variability due to model outliers, omitted covariates, mismeasured covariates, missing covariate data and 
incorrect guarantee parameter specification.  As time permits, methods of variance estimation will also be 
discussed. 
 

On Estimation of Ordered Parameters of Two Uniform Distr ibutions 
 

J.P. Singh Joorel 
University of Jammu-180006, INDIA 

 
The problem of estimating parameters with known ordering are frequently encountered in biological and socio-
economic studies. The bulk of literature on estimating ordered parameters is centered around only normal and 
bionomial distributions.  The present paper deals with estimation of ordered parameters of two uniform 
distributions with know ordering.  Several estimators for smaller and larger parameters are proposed and 
compare with the usual maximum likelihood estimators.  It is proved that the proposed estimators are better 
than the usual maximum likelihood estimators in terms of squared error loss.  A class of admissible estimators 
has also been obtained. 
 

Some topologies on a set of information channels 
 

Yuichiro Kakihara 
University of California, Riverside, USA 

 
Information channels between a pair of compact Hausdorff spaces with measurable transformations are 
considered. First, a metric topology is introduced on a set of channels. The completeness property is shown for 
sets of various types of channels such as stationary, stationary ergodic, AMS and AMS ergodic. Second, a 
weak* topology is defined on a set of channels, using weak* topology of probability measures.  The  
compactness of a set of stationary channels is shown relative to this topology. Since stationary ergodic channels 
are the extreme points of the above set, the existence of stationary ergodic channels is derived by Krein-
Milman's theorem. 
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On Estimation of the Minimum And Maximum of Truncation 
Parameters of Two Nonregular  Distr ibutions 

  
N.S.Kambo 

Eastern Mediterranean University,  TRN Cyprus,  TURKEY. 
 
Carpenter, Pal and Kushary (1992) proposed several estimators for the minimum and maximum of the unknown 
location parameters of two exponential distributions having a common known scale parameter. These estimators 
are based on independent random samples of equal size. Further, these authors remark that the estimation 
problem is quite complicated if we have unequal sample sizes or unequal known scale parameters for two 
populations. In this paper most of the results of Carpenter et.al are extended to families of nonregular 
distributions (see Kambo et. al (1997)) without any restriction on the sample sizes or on known scale parameters 
of two populations. 
 

Global Model for  Fluid Mechanics in the Stem of Green Plants 
 

N.K.Kamila and G.C.Dash 
College of Engg.& Technology, OUAT, Bhubaneswar,INDIA 

  
In the present paper, we have considered viscous fluid flow, heat and mass transfer in the stem of green plants 
for low reynolds number. The stem is considered as cylindrical and the flow is assumed to be fully developed. 
For small aspect ratio (the ratio of the stem radius to its length), analytical solutions for the concentration, 
temperature have been obtained. The process of translocation and transpiration in the plant are discussed with 
the help of graphs. 
 

Estimation of Directions of Arr ival and Signal Frequencies 
  

Nandini Kannan 
University of Texas at San Antonio, USA 

 
Signal Processing can be defined as the recovery of information from physical observations.  In this talk, we 
will focus on two models that have been widely discussed in the signal processing literature.  These models 
have been applied in the fields of medicine to model ECG data, in speech processing, and in radar and sonar 
tracking.  Both models are highly nonlinear, and traditional estimation methods like maximum likelihood and 
least squares are numerically difficult.  We will discuss some alternative methods of estimation of the model 
parameters using eigen-decompositions of the sample covariance matrix.  These algorithms exploit the inherent 
symmetrical structures in these models, and are computationally much more tractable then the traditional 
methods.  We will also discuss the asymptotic properties of these estimators.  Results of simulation studies will 
be presented to evaluate the small sample performance of these estimates. 
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Modeling Intervention when the Pre and Post Counts are Correlated 
 

Nandini Kannan and Ram C. Tripathi 
University of Texas at San Antonio, USA 

 
Most experiments in the biological and engineering sciences yield data in the form of counts. Examples include 
the number of individuals suffering from a disease, number of defective items produced by a manufacturing 
process etc.  In such experiments, it is often necessary to intervene to postpone or possibly stop the failure of the 
component or individual.  For example, public health officials might resort to preventive measures like 
inoculation to prevent outbreaks of diseases like cholera or malaria.  In manufacturing processes, changes or 
adjustments to the components of the manufacturing line or even repairs are often made to improve the quality.  
The models currently in use for intervention are based on the Poisson distribution under the assumption of 
independence of pre and post counts.  Based on a bivariate Poisson distribution which accommodates 
dependence of pre and post intervention data, we derive the distribution of the total number of counts. 
Maximum likelihood estimators of the model parameters will be obtained and hypothesis tests developed to 
assess the effectiveness of the intervention. Examples will be provided for the procedures developed. 
 

Estimation for  the Scaled Log-Logistic Distr ibution Under Type I I  Censor ing 
 

R.R.L. Kantam*, A. V. Rao*, and G. S. Rao** 
*Nagarjuna University, Guntur, INDIA. 

**J K C College, Guntur, INDIA. 
 
We derive the best linear unbiased estimator (BLUE) based on doubly Type-II censored samples for the scales 
log-logistic distribution. Next, we derive the best linear unbiased estimator and the asymptotic best linear 
unbiased estimator based on k optimally selected order statistics and compare the asymptotic results with the 
finite sample results up to samples of size 10. The maximum likelihood estimator (MLE) based on eighter 
complete or Type-II censored samples do not exist in explicit form. We determine its unbiasing factor and 
variance through Monte Carlo simulations employing a numerical interative procedure. We derive a modified 
maximum likelihood estimator (MMLE) which has an explicit form and is almost as efficient as the MLE. We 
illustrate all these methods of estimation with an example. 
 

Weighted-J-Divergence and its Applications 
 

Ram Karan and Anant Ram 
Training Institute, Kaul (Kaithal) Haryana, INDIA 

 
A Measure: Weighted J-Divergence has been defined and characterized through the functional equation. Its 
applications through Euler's homogeneity on weighted distribution have been discussed in different forms from 
statistical decomposition point of view. As a result some of the inequalities are also derived.  
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Effect Of Organic Waste on Different forms of Zinc, Copper and Cadmium in some 
Semi ar id soils of India 

 
R.D. Kaushik, S.C. Mehta and R.C.Hasija 

CCS Haryana Agricultural University, Hisar -125004 , INDIA 
 
A laboratory experiment was conducted to study the effect of organic waste on different forms of Zinc, Copper 
and Cadmium in some soils differing texture collecting from Semi arid region of India. The soil samples were 
incubated for 15 weeks with two sources of organic waste (farmyard manure and sludge) at 0 and 2% on w/w 
basis. The samples were kept at field capacity through out the incubation period. Zinc was affected in all the 
fractions by addition of organic wastes in coarse as well as in fine textured soils. Among different sources of 
organic waste, effect of sludge on soil Zn fractions was more pronounced than FYM. Zinc in carbonate bound 
(CO3), manganese oxide bound (MnOX), organically bound (OM) and amorphous iron oxide bound (AFeOX) 
fractions increased with increasing periods of incubation in all the soils irrespective of texture. The 
exchangeable + water soluble (Ex + W) fraction of Zn decreased with time of incubation.  Increase in 
incubation period decreased the Ex + W, and CO3 fraction of copper and increased in MnOX, OM and AFeOX 
fractions in all the three soils. After 15 weeks of incubation period, application of sludge resulted in higher 
copper concentration in Ex + W, CO3, OM, AFeOX and residual pool when compared with control in loamy 
sand, sandy loam and clay loam soils.  The percentage of added cadmium present in Ex + W pool at 0, and 15 
weeks incubation periods irrespective of source of organic waste was higher in loamy sand than sandy loam and 
clay loam soils. About 40 per cent of added Cd were associated with CO3 , OM, and residual pool. 
 
(Generalized) Antieigenvalues and Antieigenvectors (matr ices): Some Statistical Usage 

 
Ravindra Khattree 

Oakland University, Rochester, MI, USA 
 
Antieigenvalues and antieigenvectors are two relatively new concepts in mathematics.   However, these 
concepts have found a variety of applications in statistical methodology.   In this talk, the concept of the 
smallest antieigenvalue of a real symmetric positive definite  matrix is extended to the generalized 
antieigenvalue of order $r$, and thus instead of a corresponding antieigenvector, one confronts the problem of 
finding an antieigenmatrix of order $r$.  We provide a closed form expressions for the generalized 
antieigenvalue and generalized antieigenmatrix. We illustrate a number of applications of (generalized) 
antieigenvalues in various statistical problems. It is hoped that this will generate  more interest in these concepts 
among applied statisticians. 
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Model Selection and Evaluation in Nonparametr ic Regression 
 

Sadanori Konishi 
Kyushu University, Fukuoka 812-8581, JAPAN 

 
Smoothing methods in nonparametric regression have drawn a large amount of attention in recent years.  Many 
different methods such as kernel and spline smoothing have been proposed to nonparametric curve fitting.  A 
crucial point of model construction is in the choice of a smoothing parameter and the number of basis functions, 
for which several attempts have been made based on cross-validation (Stone, 1974), generalized cross-
validation (Craven and Wahba, 1979) and Akaike's (1973, 1974) information criterion AIC.  In the information-
theoretic criteria proposed in the literature, attention has been focused on the bias correction of log-likelihood 
for a model estimated by the maximum penalized likelihood method.  It might be however noticed that AIC is a 
criterion for evaluating the models estimated by the maximum likelihood method.  When models are 
constructed by employing other estimation procedures, the bias correction term in the AIC has to be modified 
theoretically.  The purpose of the present paper is to derive information criteria for evaluating $B$-spline 
nonlinear regression models estimated by the maximum penalized likelihood method under model 
misspecification both for distribution and structural assumptions.  We also extend Schwarz's (1978) BIC and 
present a criterion which enables us to evaluate statistical models constructed by maximum penalized likelihood 
estimation. 
 

Two-Sample Distr ibution-Free Tests for  Location 
 

Narinder Kumar 
Panjab University, Chandigarh - 160 014, INDIA 

 
A class of two-sample distribution-free tests for location is proposed. This class includes Wilcoxion-Mann-
Whitney and Deshpande-Kochar tests as special cases. The performance of the proposed class of tests is 
evaluated in terms of Pitman asymptotic relative efficiency (ARE) for a number of distributions, with 
interesting results. 
 

Some Aspects Of Putting A Mathematics Course On L ine 
 

Ravinder Kumar 
Alcorn State University, Lorman MS 39096, USA 

 
This presentation will discuss and demonstrate putting a course on-line. Mathematics requires interactivity. The 
methods of incorporating interactivity can range from simple to complicated and fancy. How to incorporate 
interactive graphs in an online course in a very simple way will also be demonstrated. A list of some useful 
software will be provided. 
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Ranked Set Sampling for  Binary Data 
 

Paul Kvam 
Industrial and Systems Engineering, Georgia Institute of Technology, Atlanta 

 
A ranked set sample (RSS) is composed of independent order statistics, formed by collecting and ordering 
independent subsamples, then measuring only one item from each subsample. If the cost of sampling is 
dominated by data measurement rather than collection or ranking, the RSS technique is known to be superior to 
ordinary sampling. Experiments based on binary data are not designed to exploit the advantages of ranked set 
sampling because categorical data typically are as easily measured as ranked, making RSS methods impractical. 
However, in many applied settings, the success probability of a bivariate outcome is related to one or more 
covariates. If the covariate information is not easily quantified, but can be objectively ordered with respect to 
this success probability, the RSS method can be used to improve the analysis of binary data. I consider the case 
in which the covariate information is modeled in terms of a mixing distribution for the success probability, and 
the expected success probability is of primary interest. In this setting, the RSS estimator is shown to be superior, 
including cases in which error in judgment ranking is present. 
 

Bayes Estimation of a Distr ibution Function using Ranked Set Samples 
 

Paul H. Kvam* and Ram C. Tiwari* *  
*Georgia Institute of Technology 

**University of North Carolina at Charlotte 
 
A ranked set sample (RSS), if not balanced, is simply a sample of independent order statistics generated from 
the same underlying distribution F.  Kvam and Samaniego (1994) derived maximum likelihood estimates of F 
for a general RSS.  In many applications, including some in the environmental sciences, prior information about 
F is available to supplement the data-based inference.  In such cases, Bayes estimators should be considered for 
improved estimation.  Bayes estimation (using the squared error loss function) of the unknown distribution 
function F is investigated with such samples.  Additionally, the Bayes generalized maximum likelihood 
estimator (GMLE) is derived.  An iterative scheme based on the EM Algorithm is used to produce the GMLE of 
F.  For the case of squared error loss, simple solutions are uncommon, and a procedure to find the solution to 
the Bayes estimate using the Gibbs sampler is illustrated.  The methods are illustrated with data from the 
Natural Environmental Research Council of Great Britain (1975), representing water discharge of floods on the 
Nidd River in Yorkshire, England. 
 

Bayesian Analysis of Location and Dispersion Effects in  
Unbalanced Unreplicated  Exper iments 

 
Russell V. Lenth 

University of Iowa, Iowa City, IA, USA 
 

In 1986, Box and Meyer proposed a Bayesian model for the analysis of unreplicated factorial experiments. 
Their method, which relies on an \emph{ effect-sparsity}  prior, has gained some acceptance and is available in 
several software packages. While the computational method relies on having an orthogonal design matrix, the 
model itself does not, and recent literature on Bayesian model selection makes it possible to deal with 
nonorthogonal designs. There are also some very nice generalizations, most notably the work of Chipman, 
Hamada, and Wu, where more restrictive priors are used for related predictors. In this talk we will consider 
modeling and estimating dispersion effects using an analogous Bayesian approach. Thus, an effect-sparsity 
prior is placed on dispersion effects, along with an effect-sparsity model for location effects. This gives us two 
simultaneous Bayesian model selection problems. We will discuss theoretical and computational issues and 
present some examples. 
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Exper iments for  der ived factors 
 

Sue Lewis 
University of Southampton, United Kingdom 

Email sml@maths.soton.ac.uk 
 
For experiments on mechanical products composed of several components, such as an hydraulic gear pump, 
conventional methods of designing and implementing factorial experiments can be impractical because of the 
prohibitive costs of obtaining certain components with factors set to pre-specified values.  A further difficulty is 
that often some of the factors believed to influence the product's performance are not features of a single 
component, but are derived as functions of the dimensions of several components arising from the product's 
assembly.  Experiments are proposed which use a sample of measured components to explore the influence of 
such derived factors.  An algorithmic method for obtaining efficient designs is presented and applied to finding 
plans for studies on the gear pump. 

Empir ical Bayes Tests In Some Continuous Exponential Family 
 

Jianjun Li 
Purdue University, W. Lafayette, IN, USA 

 
Empirical Bayes tests for testing H0: q <=q0 against H1: q > q0 in some continuous exponential family are 
investigated under the linear loss. Using a mild assumption that we construct the empirical Bayes test and show 
that its regret goes to zero with a convergence rate of order o(n-1 + 1/(ln(ln(n))). The applications of our result  N(q, 
1) and the general exponential family distributions are given as corollaries. 

 
Forecasting Floods using Kalman filter  and Remotely Sensed Precipitation and Soil Moisture Estimates 

 
Ashutosh Limaye 

Global Hydrology and Climate Center, NASA, Huntsville, Alabama, USA 
 

The study employs a Kalman filter applied in a recursive manner to forecasts obtained from a physically based 
atmospheric model, remotely sensed estimates of soil moisture and precipitation. A nested mesoscale 
atmospheric model will be employed to provide updated hourly forecasts every 12 hr over a forecast period of 
48 hours and at a spatial resolution of 25 km. The rainfall data and an adaptive error correction technique will 
be used to update the atmospheric forecasts. In addition, Advanced Very High Resolution Radiometer 
(AVHRR) data will be used in a split window technique to estimate actual surface temperature. The surface soil 
moisture can be estimated using the surface temperatures. 

 
Distance Optimality Design Cr iter ion in L inear  Models 

 
Erkki P. Liski, Arto Luoma and Alexander Zaigraeu 

University of Tampere, FINLAND 
 
Properties of the most familiar optimality criteria, for example A-, D- and E-optimality, are well known, but the 
distance optimality criterion has not drawn much attention to date. In this paper properties of the distance 
optimality criterion for the parameter vector of the classical linear model y = Xbbbb + eeee under normally distributed 
errors are investigated. DS-optimal designs are derived for first-order polynomial fit models. The matter of how 
the distance optimality criterion is related to traditional D- and E-optimality criteria is also addressed. The idea 
is to minimize the distance between the true parameter value and its estimate in a stochastic sense. Hence we 
call this criterion DS-optimality criterion. There exists an extensive literature on the characterization of optimal 
designs under both discrete and continuous settings using the most familiar optimality criteria, for example A-, 
D- and E-optimality. For references see for example the monograph by Shah and Sinha (1989) and the book by 
Pukelsheim (1993). However, the distance optimality criterion, though briefly mentioned in the monograph by 
Shah and Sinha, has not drawn much attention hitherto.  



 
 
 
 

 
University of South Alabama, Mobile, Alabama, 36688, December 18 - December 20, 1999 
 

 52 

 
 

From a Broken Random Sample Revisited: with Applications to File L inkage 
 

Wei-Liem Loh 
National University of Singapore 

 
This talk focuses on the broken random sample problem of DeGroot and Goel (Ann. Statist. 1980). In that 
paper, inference about the correlation coefficient r  in a bivariate normal distribution is considered when 
observations are available only in the form of a broken random sample. In other words, a random sample of n 
pairs is drawn from the distribution but the observed data are only the first components of the n pairs and, 
separately, some unknown  permutation of the second components of the n pairs. As DeGroot and Goel 
observed, the likelihood function comprises terms which sum over all the permutations of the set { 1,2,…, n} : 
giving n! summands. Thus except for small values of n (say, n=5 see DeGroot and Goel, where direct 
computation is possible) or moderate values of n (say, n=100 see Liu (1994) and Wu (1995), where MCMC is 
useful), the likelihood function appears to be intractable to direct computation for large n. This talk proposes an 
equivalent reformulation of this problem as a bivariate moment problem. In so doing, the likelihood function 
can be approximated as the likelihood of a certain bivariate normal distribution and thus classical statistical 
techniques can then be used to estimate r . This talk concludes with a brief discussion of the possibility of 
relaxing the bivariate normality assumption as well as the extension from the bivariate  to the multivarite 
situation. 
 

Asymptotically Minimax Estimation of a Distr ibution with Increasing Failure Rate 
under a Random Censorship Model 

 
Brenda MacGibbon 

Department de Mathematique, University Of Quebec, Montreal, CANADA 
    
The search for optimal non-parametric estimates of the cumulative distribution and hazard functions under order 
constraints inspired at least two earlier classic papers in mathematical statistics: those of Kiefer and Wolfowitz  
(1976) and Grenander (1956) respectively. In both cases, either the greatest convex minorant or the least 
concave majorant played a fundamental role. Based on Kiefer and Wolfowitz's work, Wang (1986, 1987) found 
asymptotically minimax estimates of the distribution function $F$ and its cumulative hazard function $\Lambda 
$ in the class of all increasing failure rate and all increasing failure rate average  distributions. Here, we extend 
Wang's results to the random censorship model as well as provide some other relevant results. This is joint work 
with Jiang Lu. 

 
Efficient dsigns for  nearest neighbor analysis 

 
Dibyen Majumdar 

University of Illinois at Chicago, USA 
 
Data from field trials in the presence of a random trend may be analyzed by the nearest neighbor method based 
on first differences. The variance components model for this analysis is the Linear Variance (LV) model, which 
arises in other areas of application also. Optimal designs for the LV model will be outlined. These designs are 
based on orthogonal arrays of type II introduced by Rao 1961. This work generalizes earlier work by Martin, 
Eccleston and Gleeson (1993) and Martin (1998). The talk is based on joint work with Feng-Shun Chai. 
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Effect of Var iation in Radiation on Survival Rate of Rectal Cancer Patients 

 
Prashant R. Makwana 

Saurashatra University, Rajkot. Gujarat, INDIA 
 
The Rectal Cancer patients diagnosed at Smt. V.R. Desai Cancer Research Center and N.P.Cancer Hospital, 
Rajkot., during the year 1983-1992, were given the radiation treatment in the two groups with different dosage 
levels. A total of 140 patients diagnosed and are taken into study to obtain the life time estimates of survival 
rate. Also the standard error of the estimates are obtained by Asymptotic Kolmogrov and Greenwood method.  
The variation of radiation is evaluated by the Kaplan-Meier Product Limit Estimation Procedure. The variation 
of the total dosage of radiotherapy is measured for the two groups of patients. Also the variation of single 
radiation is measured for the two groups. For both the total radiation dosage and the single radiation the survival 
curves of two groups in each case are compared by several non- parametric methods. On account of this 
analysis, it is to be concluded that for the adenocarcinoma of Rectal Cancer, the Radiation dosage of at least 
5000 CGY of total dosage may produce some real increment in the survival rate. But once the patient survives 
up to three years, it seems only the minor or no change in survival rate. So after three years for any patient and 
for the patients with recurrence of the radiation therapy is not recommended statistically. 
 

Estimation of Brownian Volatility in Noise via Mercer  Expansion 
 

M.B. Malyutov and O. Bayborodin 
Northeastern University, 567 Lake Hall, Boston, MA 02115, USA 

 
Consider the measurements of the Wiener process W(t), E[W(s)W(t)]=A min (s,t), corrupted by i.i.d. normal 
errors with zero mean and variance B at a regular grid of N temporal points iT/N, i=1,...,N. A is called the 
VOLATILITY of W(t). We study the estimates for the parameters A and B based on Mercer decomposition of 
the observed process that we find explicitly.  Simulations showed that for moderate sample sizes our estimates 
have substantial biases.  Modifications of well-known Amari procedures for removing the first nonvanishing 
term of bias' expansion showed a substantial improvement of estimates in the simulations made.  The 
asymptotic properties of our estimates for large samples are compared with the simulated properties of the 
Mean Square Distance  (MSD) estimate used routinely in Physics and other experimental sciences, which is a 
moving average of squared displacements.  We show that the straight-line regression fit of the MSD PLOT for 
different window sizes gives a suboptimal (although sensible) estimate of the parameters A, B.  One of the 
experimental sources for our interest our joint work with a team at Harvard Medical School on tracking 
individual Band 3 molecules labeled with gold over the membrane of a blood cell. Since the wavelength of an 
optical microscope is substantially more than the label and the molecule size, the noise corrupting the 
measurements of the diffusion cannot be neglected. 
 

A class of stochastic models for  tumor recur rence data. 
 

Amita Manatunga 
Department of Biostatistics, Emory University, Atlanta, GA,  USA 

 
We consider a simple two stage stochastic model for tumor recurrence data in cancer studies. At the first stage it 
is assumed that the number of surviving carcinogenic cells after the initial treatment called clonogens, has a 
discrete probability distribution with unknown parameters.  Secondly, a latent distribution is assumed for the 
time of any given clonogen to produce a detectable tumor. The survivor function of observed recurrence times 
can be written in terms of the distribution of number of clonogens and the latent distribution. We consider a 
class distributions for number of clonogens and obtain a class survival distributions with a cured fraction. The 
connection of these models to the standard cure models (Boag 1949, Berkson and Gage 1952) are discussed.  
We model the treatment effect through the parameter in the distribution of number of clonogens.  The results 
are applied to the analysis of data on breast cancer recurrence after conservative treatment of the primary tumor. 
Multivariate extensions of these models are briefly discussed. 
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Sequential Estimation of the Mean in a Model for  Bounded, Dependent Data 

 
Adam T. Martinsek 

University of Illinois at Urbana-Champaign, USA 
 

In many situations the data of primary interest are both bounded and dependent over time. Two examples that 
arise in economics are the market share of a product and the unemployment rate. There are also examples in 
engineering, one of which is the extent of corrosion in a pipeline when represented as the pit depth at a site, 
divided by the original pipe wall thickness. The observations are bounded between 0 and 1, and they can be 
modeled by a formulation due to McKenzie (1985, Management Science 31, 988-997), in which the data have 
marginal beta distributions and are related by a random coefficient autoregression. In this talk a consistent 
estimator of the mean is derived and used to construct sequential confidence intervals that are sufficiently 
precise and that have sufficiently high confidence level. Moreover, these goals are achieved efficiently in the 
sense that the needed sample size is as small as possible (asymptotically). The limiting distribution of the 
sample size is also obtained. Simulations illustrating the pre-asymptotic performance of the procedure 
complement the theoretical results. 
 

A Non Parametr ic Statistics Approach to the Evaluation of Adaptive Information 
Filter ing Systems 

 
A. Micarelli* , F. Sciarrone* and L. Bordoni** 

*Dipartimento di Informatica e Automazione Universita' Roma, ITALY 
**ENEA, Funzione Centrale Studi, ITALY 

 
The growth of large digital collections, of Internet and of the World Wide Web makes it necessary for the user 
to cope with the huge amount of information available electronically. As a consequence, the problem of filtering 
information becomes increasingly relevant. The methods and strategies to be used for evaluating retrieval and 
filtering systems represent an important aspect of the previously mentioned problem. In fact, this evaluation 
requires three fundamental components: (i) at least one document collection suitable for testing; (ii) a measure 
or metric that reflects the quality of the search; and (iii) a valid statistical methodology for analysing the data 
gathered from the experiments. The purpose of this paper is to afford the last two points and present a case 
study in adaptive information filtering, given the html/text documents present on the Web as the "document 
collection" mentioned in point (i). In particular, in the paper will be described some standard evaluation 
measures of retrieval effectiveness, based on user preference of documents. The precision and recall and fallout 
measures, based on a two-level relevance judgement, are also outlined in the paper, as well as the distance 
functions between user and system rankings of a set of retrieved documents. As for a valid statistical 
methodology for analyzing the data gathered from the experiments, we propose in the paper the assumption of a 
minimal knowledge concerning the probability distribution of the random variable to be analysed in the domain 
of Information Filtering, since we only know the nature of the random variable, the unimodality, the extremes, 
etc.. Therefore, the non-parametric approach is discussed and used in a case-study for Information Filtering on 
the Web. The empirical results of the experiment of a use model-based Information Filtering system are 
presented, where the Wilcoxon test has been chosen for hypothesis testing.  
 

Multivar iate Data Analysis using Constrained Pulling 
 

George Michailidis 
The University of Michigan, USA 

 
In this talk, we first discuss how various multivariate data structures can be represented by graphs. We then 
examine how ideas from the field of graph layout can help us analyze such data. Our approach is based on 
formulating an appropriate optimization problem subject to constraints. We investigate different algorithms for 
solving the problem and finally illustrate the new techniques through several examples. 
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A Compar ison of different Statistical Methods for  Deciding Optimal Cutpoints of Risk 
Factors in Survival Data Analysis 

 
Mel Moeschberger* and Yong-Fang Kuo** 

*School of Public Health, Ohio State University, Columbus, OH, USA 
**Independence Blue Cross, Philadelphia, PA,, USA 

 
In time-to-event analyses in the health science fields, it may be desirable to categorize independent continuous 
variables since the functional form between the independent and dependent variables may not be known, there 
may be thresholds of the independent variables, and the statistical inference might be more robust when the 
variables are categorized.  Some methods considered in this categorization are data-oriented methods (including 
the median, upper quartile and maximum within homogeneity) and outcome-oriented methods (including 
maximum selected statistics and goodness-of-fit statistics).  Simulations with selected sample sizes, relative 
risks and censoring percentages under different failure distributions, such as the exponential and Weibull with 
increasing hazard and decreasing hazard rates were conducted to compare 
different cutpoint determination methods based on bias, mean square error and efficiency loss.  The results of 
dichotomization suggest that the log-likelihood and score maximum selected statistics and Martingale residual 
methods are the best ones in deciding a cutpoint. 
 

Row-column design for  two treatments 
 

J. P. Morgan 
Old Dominion University, USA 

 
The row-column layout for two treatments is studied under various models. Among other results, optimal 
designs are determined for (i) the customary bottom stratum analysis, (ii) the analysis with  recovery of row and 
column information, and (iii) the generalized  least squares analysis when the errors follow a doubly geometric 
process. The most interesting cases are when the numbers of rows and columns are both odd. One design in 
particular is found to hold up well across the range of models considered. 

 
A Two-Sample Combinative Rank-Based Test for  Compar ing Response Rates and 

Response Durations in Randomized Clinical Tr ials 
 

Robin Mukherjee 
MERCK Pharmaceutical, USA 

 
In clinical trials one may be interested in testing a location shift in the log-odds ratio of "response rates" of 
responders to a treatment, as well as a location shift in the distribution of "response durations" (for those who 
have responded), between two groups (men-women or treatment-control). Often such tests are carried out 
separately and corrected using Bonferroni's Inequality.  Another common practice involves treating non-
responders as responders (with response duration zero) and performing a classical two-sample test.  Such tests, 
however, tend to lack power.  Hence, we propose a rank-based Locally Most Powerful Test (LMPT) that will 
address both hypotheses simultaneously. Martingale theory is used as a tool in establishing asymptotic 
properties. Asymptotic Relative Efficiency (ARE) of the test statistic under a sequence of contiguous 
alternatives are computed in order to evaluate loss in efficiency under less than ideal circumstances.  Power 
calculations using Monte Carlo simulation, under various settings, will be discussed 
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Equilibr ium Distr ibutions in Reliability Analysis 
 

S P Mukherjee 
Calcutta University, INDIA 

 
Equilibrium distributions (which can be looked upon as limiting distributions of used life or of residual life) 
have been used as reference distributions to derive various ageing properties of life distributions as 
consequences of several dominance relations between the original and the equilibrium distributions. For 
example, an LR-dominance will imply that the original distribution is IFR.One can speak of equilibrium 
distributions of higher order and introduce concepts of higher order stochastic dominance to obtain some 
interesting results. Similarly, equilibrium distributions in higher dimensions can be considered to characterise 
certain multivariate life distribution classes. 
 
On the Second-order  Efficiency and Deficiency of a Class of Efficient Estimators in the 

Multinomial Family 
 

B.N. Nagnur and S.V. Gudi 
Karnatak University, Dharwad – 580 003, INDIA 

 
Read (1993) introduced a new class of chi-square type statistics using specified weights for Freeman-Tukey 
statistic for testing the goodness-of-fit in the multinomial model. He investigated the approximation of the 
distribution of these statistics to the chi-square distribution.  When the cell probabilities are functions of the 
parameters, following Read, we construct a class of distance functions that produces asymptotically efficient 
estimators of the parameters and these estimators are also second order efficient (Rao, 1963), under certain 
conditions. We also investigate asymptotic deficiency (Hodges and Lehmann, 1970) of the estimators obtained 
with respect to the maximum likelihood estimator. 
 

Regression with additive adjustment 
 

Kanta Naito 
Shimane University, Matsue, 690-8504, JAPAN 

 
Regression method utilizing both of parametric procedure and nonparametric one is proposed. Usual parametric 
regression is used as an initial estimator of true regression and it is adjusted by nonparametric factor that is 
obtained via local polynomial smoothing of residual. Then the proposed estimator is built up by adding the 
adjustment factor to parametric estimator. When the bandwidth included in the adjustment factor is small, the 
estimator behaves like nonparametric estimator. On the other hand, it behaves similar to parametric estimator 
when the bandwidth is large. Asymptotic theory for the estimator is developed and then we observe that the 
estimator has reduced bias if the initial parametric part includes the true  regression. The proposed estimator is 
compared with fully nonparametric estimator and parametric estimator in the sense of mean squared error. 
Some empirical studies by simulations are also reported. 
 

Data Analysis With TI -83 PLUS 
 

Kanchan Manaktala and Ravinder Kumar 
Alcorn State University, Lorman, MS 39096,USA 

 
This will be a hands-on session with TI-83 PLUS. Using  some known practical data the participants will 
calculate measures of central tendency, do regression analysis, draw statistical graphs, and analyze the data 
using tests for small samples. The participants will also learn how to communicate between two calculators or a 
calculator and a computer.  
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Fixed-Width Estimation of the Mean of Logistic Tolerance Distr ibution 
 

A. Nanthakumar* and Z. Govindarajulu**  
*University of Tennessee, Martin, TN, USA 

**University of Kentucky, Lexington, KY, USA 
      
In this paper, we study the fixed-width estimation of the mean of the logistic tolerance distribution.  In order to 
estimate the mean of this tolerance distribution, dose levels are selected in a sequential fashion by using a fixed-
width stopping rule. The dose response collected from these dose levels is used in the estimation of the mean 
via the Spearman-Karber estimator.  We establish the theoretical results such as the asymptotic efficiency and 
asymptotic consistency in this paper. 
 

The Inflated Poisson-L indley Distr ibution 
 

A. Deka Nath 
Darrang College, Tezpur-784 001, Assam, INDIA 

 
The Poisson Lindley distribution (1970) was further studied with some inflation of probability at zero. Some 
properties of this inflated Poisson Lindley (IPL) distribution are obtained. The recurrence relations for the 
probabilities as well as for the raw moments and factorial moments are obtained without derivatives, since this 
form will easy to handle on the computer. The skewness and kurtosis of these distribution is also discussed. The 
parameters of this distribution have been estimated in terms of method of moments and in terms of mean and 
ratio of first two frequencies. Method of fitting the IPL distribution is discussed. Examples are given for the 
fitting of this distribution to real data, and fit is compared with that obtaining using other distributions like 
Poisson Lindley, Hermite, negative binomial and generalized Poisson distribution (GPD). In all the cases the 
IPL distribution give a better fit than the others. 
 

Discr imination of Spatial Data and Selection of Var iables 
 

Ryuei Nishii 
Hiroshima University, JAPAN 
nishii@mis.hiroshima-u.ac.jp 

 
We consider the discrimination problem of multispectral satellite data observed from various land-cover 
categories.  Assuming a multivariate normal distribution based on the spatial configuration, we derive the exact 
maximum likelihood estimates of unknown parameters. Then, we can propose a spatial discrimination 
procedure. Our approach is also applicable for the detection of mixels. Variable selection procedure is proposed 
by using Akaike Information Criterion. 
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On Weight Loss by Wrestlers Who Have Been Standing on Their  Heads 
 

Mick Norton* and Jo Anne Simson** 
*College of Charleston, Charleston, South Carolina 

**Medical University of South Carolina, Charleston, South Carolina 
 
Amateur wrestlers who are overweight near the end of the weight certification period, but just barely so, have 
been known to stand on their heads for a minute or two, get on their feet, step back on the scale, and establish 
that they are in the desired weight class.  Using a headstand as the method of last resort to lose small amounts of 
weight has become a fairly common practice in amateur wrestling.  Sometimes the headstand does not produce 
the desired weight loss, and even some coaches are skeptics. At first glance, since mass does not "go away," the 
whole idea that the method would ever work is apt to be taken as incredulous by those outside the sport.  As a 
hobby, the speaker has refereed high school and college wrestling for many years and has observed the method 
apparently work many times.  In a mix of career and hobby, data were gathered and a study done to determine 
whether weight is lost due to a headstand.  Two methods of losing weight which involve doing a headstand 
during a one minute forty-five second time interval are compared to a method in which no headstand is done.  
The data indicate that a statistically demonstrable weight loss can be achieved, at least temporarily, by doing a 
headstand after exercise.  For this method, a linear regression estimate of the loss in pounds is .00124 times 
body weight with a standard deviation of .137 pounds.  This translates into roughly a .05 pound expected loss 
beyond the weight that would have been lost while inactively waiting to weight after exercise.  A possible 
anatomical explanation involving "falling" blood and other body fluids is discussed. 
 

Wavelets in the Bayesian Analysis of Generalized Change-point Models 
 

Todd Ogden 
University of South Carolina, Columbia SC 29208, USA 

 
In many nonparametric regression settings, it is of primary interest to first detect any discontinuities in the 
underlying curve, and second, if any are detected, to estimate their location and magnitude. 
This research focuses primarily on the second objective.  A Bayesian framework based on the empirical wavelet 
coefficients is first developed for the standard change-point model.  This framework is easily extended in 
various directions, including abrupt jumps in an otherwise smooth function, multiple change-points, etc.  A 
development of the basic methodology is given, along with discussion and illustration of some of the possible 
extensions. 

Sample Designs for  Watershed Assessment 
 

Jean Opsomer 
Iowa State University, Aims, USA 

 
This talk will describe sampling approaches used in several watershed health assessment studies recently 
conducted by the Statistical Laboratory at Iowa State University.  We will discuss and compare several 
probability sampling designs that are appropriate for this type of area surveys. GIS tools were used extensively 
in the frame construction, sample design and estimation stages of these surveys. We will contrast two major 
design approaches.  In the first approach, eligible sample units (e.g. stream segments, water bodies, drainage 
basins) are enumerated using GIS or paper maps to create a list frame. A probability sample is then selected 
from this frame.  In the second approach, a two-stage sample is selected. In the first stage, area sampling units 
are selected from the geographic universe using a probability design, such as stratified sampling. Water 
resources contained in each area sampling unit are enumerated and labeled using field visits or aerial 
photographs.  In a second stage, the water resource or related sampling units (e.g. stream segments, water 
bodies, measurement points) are selected in each of the segments.  The advantages and disadvantages of these 
sampling approaches will be discussed. 
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New Ranked Set Sampling Procedures in Nonparametr ic Inference 

 
Omer Ozturk 

The Ohio State University, USA 
 

In a ranked set sample, the information that each observation (order statistic) carries mostly depends on the 
underlying model and the type of statistical inference. On the other hand, the standard ranked set samples treat 
all order statistics equally, which does not take advantage of the most informative order statistics in a set. 
Recently, there have been several contributions to increase the cost efficiency of the ranked set sampling 
procedure by selecting a subset of the most informative observations (order statistics) in a set. In this talk, some 
new ranked set sampling procedures, which select the most informative order statistics in a set, will be 
presented. It will be shown that the new sampling techniques (or the most informative order statistics) loosely 
depend on the main structure of the underlying distribution, such as symmetry and modality. Based on these 
structures, new unbalanced sampling designs (unequal allocation procedures) will be introduced, nonparametric 
tests and estimators will be developed, and their properties will be discussed. 
 

On Strong and Weak Confounding in a Complex System: Character ization and 
Examples 

 
Manisha Pal*, G. Chattopadhyay* and Bikas K. Sinha** 
*Department of Statistics, Calcutta University, INDIA 

**Stat-Math Unit, Indian Statistical Institute, Calcutta, INDIA  
 

In a complex system comprising of a mixture of several two-component series subsystems, we examine the 
notions of "Strong" and "Weak" "Confounding" (abbreviated as SC & WC respectively), following the work of 
Sethuraman (1965), Sinha& Chaudhuri (1997) and Sinha & Chattopadhyay (1997) 
The "life" of the system is given by Z=min(X,Y) where X and Y refer to the respective "life" of the components 
in the series system. Here SC refers to the property of Distributional Equivalence of the triplet: [Z, { X/X<Y} , 
{ Y/Y<X} ] while WC refers to the Mean Equivalence. When X and Y are independent, Sethuraman (1965) and 
Sinha & Roy (1992) established that SC holds iff both the distributions 
are exponential. For several well-known forms of bivariate joint distribution of (X,Y), Sinha & Chaudhuri 
(1997) examined their status wrt SC. At the same time, Sinha & Chattopadhyay (1997) examined various forms 
of mixture distributions for the joint distribution of X and Y wrt both the properties of SC and WC. All these 
works confine to a single two-component series system. In this paper, we consider a situation where there is a 
complex system comprising of a mixture of k two-component series subsystems with mixing proportions 
p1,p2,....,pk respectively. We study is to examine the validity of the properties of SC and WC for the complex 
system as a whole, with or without such properties being possessed by the components. We discuss various 
scenarios with illustrative examples from the works of Sinha & Chaudhuri and Sinha & Chattopadhyay. 
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Shr inkage Estimation of Regression Coefficients and Coefficient of Multiple 
Determination: A Connection 

 
Nabendu Pal* and Wooi K. Lim** 

*University of Louisiana at Lafayette, LA 
**William Paterson University, Wayne, NJ, 07470 

 
Consider a p-variate random vector X = (X1, . . . , Xp)

', p ³  2, with an unknown mean  mmmmÎÎÎÎ Â p and an unknown 
dispersion matrix ����  (p.d.). For X(2) = (X2, . . . , Xp)

' the regression of X1 on X(2) is defined as E(X1|X(2)). The 
multiple correlation coefficient between X1 on X(2) denoted by r 1×23×××p is the simple correlation coefficient 
between X1 and its best linear fit X1×23×××p = b1 + b2X1 + × × × + bpXp by X (2) where bbbb = (b1, b2 ,  × × × , bp)

' is the 
vector of regression coefficients. The parameter r 2

1×23×××p is called the coefficient of multiple determination and it 
indicates the extent of the true contribution of the explanatory variables X(2) = (X2, . . . , Xp)

' in explaining the 
response variable X1 through a linear regression model. In this paper we address the problem of estimation of l  
assuming a multivariate normal distribution for X. First we demonstrate how our proposed shrinkage estimators 
of l  outperform the usual maximum likelihood estimator. Two real life data sets are used to show the 
effectiveness of our proposed estimators. Finally, we investigate the connection between shrinkage estimation 
of l  with that of b. 
 

Shr inkage Testimators and Bayes Estimators for  the Reciprocal of Shape 
Parameter  of Pareto Distr ibution 

 
B.N. Pandey 

Banaras Hindu University, Varanasi-221 005, INDIA 
 
Pareto distribution reduces to well known exponential distribution when logarithmic transformation is applied.  
In this paper shrinkage testimators for the reciprocal of shape parameter of Pareto distribution have been 
proposed.  The properties of the proposed estimators with respect to their risks have been discussed.  It is shown 
that the proposed estimators are preferable in certain range of parameter values when the level of significance is 
small.  In the second part a prior distribution is considered which has high concentration near the guess value.  
The Bayes estimator has been obtained for the reciprocal of the shape parameter and studied when the loss is 
quadratic.  The normal approximation for the posterior and other loss functions will also be discussed. 
 

Ganga Water  Quality and I ts Effect on Incidence of Waterborne Enter ic 
Diseases in Varanasi city : A case study. 

 
M.Pandey 

Banaras Hindu University, Varanasi 221 005, INDIA 
 
Immense post independence urbanization, agricultural, industrial and technical advancement in India has fast 
degraded water quality of its major rivers. The Central Pollution Control Board(CPCB) has ,therefore studied 
since 1978 , various water quality parameters of river Ganga and its tributaries.It initiated in 1984, Ganga 
Action  Plan( GAP ) to clean Ganga . We try to investigate if the present water pollution level has reached back 
to the WHO and /or Indian standards and whether there is a relationship between some important water 
pollution parameters and incidence of enteric diseases. A case study has been done for a period of three years in 
Varanasi city. A very high multiple correlation coefficient has been found. So a randomization test is also 
performed to check if Pollution level has started decreasing We also try to identify the city areas more prone to 
the five enteric diseases 
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A Studio Approach to Teaching Introductory Statistics 
 

Roxy Peck 
California Polytechnic State University, San Luis Obispo CA 93407, USA 

 
A studio classroom is a flexible space that combines easy access to technology and sophisticated audio-visual 
equipment with work areas for student activities.  By supporting a variety of instructional pedagogies, the studio 
classroom creates a better environment for active learning. This talk will describe a studio classroom designed 
for statistics instruction, as well as an eclectic teaching strategy integrating multiple pedagogies made possible 
by such a classroom. 
 

Hydromagnetic Heat Transfer  Flow Past a Stretching Porous with a Power-Law 
Velocity Distr ibution 

 
D.K. Phukan 

Moran College, Horanhat, INDIA 
 
The boundary layer flow and heat transfer due to a porous plate stretching with a power-low velocity 
distribution in the presence of a transverse magnetic field is studied. A special form of magnetic field is chosen 
so as to yield similarity equation. It is assumed that the induced magnetic field is negligible which is justified 
for flow at small magnetic Reynolds number; the external electric field is zero and the electric field due to 
polarization of charge is also negligible; the heat due viscous and joule dissipation are neglected. Numerical 
solution of the resulting momentum boundary and the thermal boundary layer equations are determined using 
Runge - Kutta Merson method. The effects of magnetic parameter on the suction parameter on the velocity and 
temperature of the Newtonian conducting fluid are analyzed. Further more, the influence of Prandtl number on 
temperature of conducting fluid is investigated in this discussion.    
 

Round-dance Neighbor Designs. 
 

D.A. Preece 
University of Kent at Canterbury, ENGLAND 

 
A round-dance neighbour design is an arrangement in which v objects, where v is odd, are arranged in (v-1)/2 
successive rings in such a way that each object has each other object as a neighbor, whether on the right or the 
left, exactly once. The well-known Lucas-Walecki method is a very simple way of forming such a design for 
any v. (If v is prime, Galois-field methodology can be used to produce a design.) Variants of the Lucas-Walecki 
method can readily be devised, but some entirely different methods are now known. In particular, a simple 
method, depending on Euler's Theorem, is available if v = 2p+1 where p is a prime congruent to 3 modulo 4; 
this method generalises to v = rp+1 where r is a power of 2. Another method works for many values of v = 8q+3 
where q is odd, but fails if v-1 is of the form n(n+1) - m(m+1) where m and n are integers satisfying -1 < m < n 
< 2q+1 ; this method works for q = 1, 3, 7, 9, 13, 15, 25 but not for q = 5, 11, 17, 19, 21, 23, i.e. it fails for v-1 = 
42, 90, 138 (= 210 - 72), 154 (= 156 - 2), 170 (= 182 - 12), 186 (= 342 - 156). 
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Goodness-of-fit Tests for  Extreme Events Count Models 
 

DeAnna Quimby*, Mark Carpenter*, Arvind Shah* and Andrew Pulkstenis**  
*University of South Alabama, Mobile, AL 36688, USA 
**Trilogy Consulting Corporation, Kalamazoo, MI, USA 

 
The Pearson's and likelihood-ratio chi-square statistics are commonly used as the basis of goodness-of-fit tests 
for various generalized linear models (GLM). The power/size of each of these tests depends heavily on how 
closely the Chi-square distribution approximates the actual sampling distributions. However, when the response 
variable represents counts of extreme events, such as extreme weather phenomenon, rare diseases, accident 
rates, etc, these statistics can lead to widely contradictory results with respect to goodness-of-fit tests, e.g., the 
reported p-value is extremely large for one, while extremely small for the other.  In this paper, we will explore 
this phenomenon and discuss the suitability of each diagnostic for extreme event count models.  

 
Some Applications of Orthogonal Arrays 

 
Damaraju Raghavarao 

Temple University 
 

The following applications will be discussed: 1.Use in market research as availability designs with attributes. 
2.Use in intercropping experiments where intercrops are in different groups. 3.Planning a complicated 
pharmaceutical pre-clinical experiment. 
 

2nd Behavioral Exper iments Using Pareto Optimal Choice Sets 
 

Damaraju Raghavarao and Daozhi Zhang 
Temple University, USA 

 
A set of Treatments combinations S, is called Pareto optimal if for any two treatment combinations,  

(x
1
, x 2 ,…, x n ), (y1 , y 2 , …, y n ) Î  S, not all x i £ y1 .  The authors use two PO sets as a connected main 

effects plan and study the optimality of such designs. 
 

On a Generalized R-Norm Entropy 
 

Anant Ram* and D. S. Hooda** 
*Training Institute and Statistics, Kaul (Kaithal) Haryana, INDIA 

**C.C.S. Haryana Agricultural, INDIA 
 
In the present communication we generalize R-norm information measure of a discrete probability distribution 
introduced by Boekee and Lubbe (1980). We characterize in proposed measure by two methods axiomatically 
and through a Functional equation. We define the generalized R-norm information measure for joint and 
conditional distributions. 
 



 
 
 
 

 
University of South Alabama, Mobile, Alabama, 36688, December 18 - December 20, 1999 
 

 63 

 
 

Stability of a class of stochastic integro-differential systems under impulsive 
disturbances 

 
K.M. Ramachandran and A.N.V. Rao 

University of South Florida, Tampa, USA 
 
The stability analysis of a class of impulsive systems with dynamics described by a integer-differential system 
with impulses as standard Brownian motion are investigated. The stability properties of the system are 
formulated in terms of the corresponding properties of a deterministic comparison system. The current work 
extends the work of Lakshmikatham and his co-workers. 
 

Statistical Modeling for HIV Transmission in India 
 

C. Nagaraja Rao* and T. Srivenkataramana** 
*Vijaya College, Bangalore - 560004, INDIA 

**Bangalore University, Bangalore - 560056, INDIA 
 
The rapidly spreading HIV syndrome, AIDS in the most heterogeneous and densely populated country of India 
with about 1000 million people is expected to place enormous demands on healthcare facilities. Till now about 
7500 AIDS cases have been reported and it are now estimated that 1 out of every 100 Indians is HIV infected. 
Statistical modeling of the disease is very useful for estimation of current and future numbers of HIV and AIDS 
counts and forecasting healthcare needs of the society.  This paper focuses on the dynamics of the HIV infection 
in the sexual interaction with infected especially the commercial SEX workers. A model is proposed by 
identifying several threshold parameters and variables associated with the disease process. Another model is 
described for the spread of HIV in prenatal transmission. Due to the presence of chance variation in the course 
of the disease, the need for stochastic modeling is stressed. This article also highlights features of a good model 
apart from indicating the policy implications and difficulties of modeling for the available AIDS data in India. 
 

On Monotone Classes and Duality 
 

R. N. Rattihalli* . and A.R. Rao** 
*Shivaji University, Kolhapur, India 

** Indian Statistical Institute Calcutta, India 
 
In the theory of reliability, the notions of minimal path sets and minimal cut sets are very much useful to study 
the system performance.  The dual of a system is another related concept (for details, refer to Barlow and 
Proschan (1977)). In this paper, we study the properties of the collection of path sets and the collection of cut 
sets and their interrelation in a set theoretic fashion. 
 
 

Proving the Absence: Over-Acceptance of Theory and Applications to 
Econometr ic Testing 

 
Derrick P. Reagle and H. D. Vinod 

Economics Dept, Fordham University, Bronx, NY 10458, USA 
 
This article shows that negativist theories are common in economics and develops a test procedure for them to 
avoid biasing the conclusions in favor of accepting the theory.  We provide simulations to study power and 
tables to assist the user in implementing our proposal. Canadian stock market data does not always support 
efficient markets theory even if we allow for large transaction costs.  . 
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A Goodness of Fit Test with Interval Censored Data 

 
Jian-Jian Ren 

Tulane University, New Orleans, LA, USA 
 
A Cramer-von Mises type goodness of fit test for  interval censored data is proposed based on a resampling 
method called the leveraged bootstrap, and its asymptotic consistency is shown. The proposed test is 
computationally efficient, and in fact also applies to other types of censored data, including right censored data 
and doubly censored data. Some simulation results are presented. 
 

Statistical Methods to Per form Rainfall Data Ser ies Analysis 
 

A.M. Rizzo and M. Russo 
Presidenza del Consiglio dei Ministri, Roma, ITALY 

 
One of the most important tasks in the estimation of the probability for a meteo-climatic event to occur is to 
choose suitable statistical methods to process the measured parameter of events already occurred. The difficulty 
in performing such a task derives both from the wide amount of available mathematical models that has been 
developed and the suitability of each model for the situation under control. Given such considerations, the 
operator usually chooses a statistical method on the basis of its own expertise and knowledge of mathematical 
models. In this paper we illustrate some criteria in order to choose statistical methods capable to process rainfall 
data series and to furnish high quality estimations. The rainfall data series considered in this paper concern 
small-scale catchment basins and are characterized by an high intensity and a short period. 
 

Neighbor Designs with Leaves 
 

Chris Rodgers* and Hung Lin Fu** 
*Auburn University  

**National Chiao Tung University 
 
A neighbor design is an experiment in which treatments are arranged in circular arrays, where it is required that 
each treatment is to occur beside each other treatment in exactly one circular array; so treatments may occur 
more than once in an array, and will occur in several arrays. (This is equivalent to a partition of the edges of a 
complete graph into cycles.) In this talk, we consider a variation where some pairs of treatments need not be 
compared, so do not occur beside each other in any array. We completely solve the existence of such designs in 
two cases where the circular arrays each have 4 treatments on them: when the pairs of treatments that are not to 
be compared form a 2-regular graph, and when they form a forest.  
 

Application of Hilber t-Space Methods to Random Field Modeling and Estimation 
 

M.D. Ruiz-Medina and J.M. Angulo 
Universidad de Granada, Granada, SPAIN 

 
Many applied problems arising in different fields such as  geophysics, groundwater hydrology, physical 
chemistry, image analysis, astronomy, to mention just a few, can be formulated as random field modeling and 
estimation problems. Second-order random field theory plays a key role in studying and solving these problems 
(see, for example, Pitt, 1971; Rozanov, 1979, 1982, and Ramm, 1990). Second-order properties can be studied 
and interpreted using Hilbert-space-based methods, applied to the usual space L2 of second-order random 
variables defined on the basic probability space. In this framework, we formulate the problems and derive the 
results presented here in relation to the representation of random fields by (fractional or integer order) stochastic 
differential models and orthogonal expansions, and to linear, direct and inverse, random field estimation 
problems. 
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Ramsey Multiplicity of Graphs 
 

Sharad S. Sane 
University of Mumbai, INDIA 

*On sabbatical leave (1999-2000) Michigan Technological University, USA 
  
In 1959, Goodman gave a precise formula for the least number of monochromatic triangles when the edges of a 
complete graph are colored in two colors. It would be of interest to ask the same question for other families of 
graphs, obtained by removing certain parallel edges from a complete graph. This talk is focussed on obtaining 
precise least number of monochromatic triangles in an edge coloring of several interesting classes of graphs. 
Besides removal of disjoint edges, these classes also include removal of paths and Hamilton cycles from 
complete graphs. 
 
 

Two-Stage Component Test Plans for  Testing the Reliability of a Ser ies System 
 

S. Sankar and P. Vellaisamy 
Indian Institute of Technology, Bombay, Mumbai–400 076, INDIA 

 
A system’s reliability is often evaluated by individual tests of components that constitute the system. These 
component test plans have advantages over complete system based tests in terms of time and cost. In this paper, 
we consider the series system with n components, where the lifetime of the ith component follows an 
exponential distribution with parameter l i.  Assuming test costs for the components are different, we develop an 
efficient algorithm to design two-stage component test plans that satisfy the usual probability requirements on 
the system reliability and in addition have the associated maximum average cost minimum. For the case of prior 
information on l i’s in the form of upper bounds, we use the genetic algorithm to solve the associated 
optimization problems that are otherwise difficult to solve using mathematical programming techniques. The 
two-stage component test plans are cost effective compared to single-stage plans developed by Rajgopal and 
Mazumdar. Several numerical examples are also discussed.  
 

Some Interactive Lessons on Gambling Strategies and Bayesian Statistics 
 

Angela Scaringella 
CATTID-Universita' degli Studi di Roma "La Sapienza", ROMA ITALY 

 
The teaching of basic concepts of probability and statistics can be supported by the use of interactive telematic 
applications that help students to familiarize with basic concepts. Some applications of this kind are presented 
here related to  gambling strategies in games of chance and Bayesian statistics. The problem of gambling 
strategies can be presented with the help of programs that simulate the outcome of different strategies in simple 
games of chance such as red-and-black with some utility function such as one of the fixed goal type. In 
particular the so-called bold strategy, that can be shown to be optimal in the case of fixed goal utilities, can be 
compaired with other strategies chosen by the user. Interactive programs can also be applied in the teaching of 
Bayesian statistics. Here the user is presented with some induction problems where he has to choose the prior 
distribution. A random sample is generated and the posterior distribution corresponding to the given choice of 
the prior is generated. By repeated activations of the program with different sample realizations of different 
sizes the user can acquire an intuition for the correspondence between prior and posterior distributions in 
various situations. 
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A Methodology Based on Innovative Informatics Techniques for  Surveillance and 
Prediction of Landslides Risks 

 
A. Scaringella* (**), M.R. Simonetti*  and A. Colagrossi*  
(*) Presidenza del Consiglio dei Ministri, Roma, ITALY  
(**) Università di Roma 'La Sapienza', Roma, ITALY 

 
Among the different modes of failure that typically occur in natural slopes and artificial cuts, the attention is 
focused herein on rainfall triggered rainfalls. Such phenomena are known as debris flows and mud flows and 
generally occur in cohesionless soils after intense rainfalls or floods. The infiltration associated to a rainy event 
may be responsible for the increased water content of the soils up to a complete saturation. Hence rainfall may 
be responsible for the formation of a saturation front behind which the pore water pressures are increased from a 
negative value to a positive one. Under some conditions it would be possible to estimate the depth of a potential 
slip surface given the initial status of partial saturation of the soil and the amount of precipitation as well as its 
duration. To achieve such aim it becomes necessary to determine some climatic and hydrological 
characteristics, such as the duration of dry and wet season, the air and soil temperature, the intensity of rainfall 
and the duration of precipitation. Knowledge of such characteristics is a basic requirement to estimate values of 
suction before the rainy event as well as their modifications during the rainfall. Such knowledge would be a 
basis to estimate the safety factor associated to different potentially sliding mass and carry necessary risk 
assessment analysis of the real slope. In this paper we propose a methodology to set up a reliable net of wells 
for surveillance and prediction of risks of landslides. The methodology consists in monitoring a set of wells, 
located in several points of the hill. The data received by the monitoring activity are then analyzed and 
classified by using innovative informatics techniques based on data-mining and fuzzy systems. 
 

Statistics Education: Perusing the Past, Embracing the Present, and Charting the 
Future 

 
Richard L. Schaeffer 

University of Florida, Gainsville, USA 
 
Statistics began its emergence 200 years ago to meet needs of science and government, and has enjoyed 
considerable success in guiding quantitative studies for 100 years.  Why, then, is it not considered part of 
everyone's basic education?  Why is it still among the most despised of college courses?  Why has its use not 
become epidemic in business, industry, and government?  Is progress being made to remedy these situations?  
The answer to the last question is a qualified "yes," but much work remains if statistics is to move to the 
forefront of quantitative education and practice.  Opportunities abound, however, and the future could be bright!  
One such opportunity is the new ASA initiative to enhance undergraduate statistics education.   
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A Test for  Bivar iate Two Sample Location Problem 
 

Kanwar Sen and Sunil Kumar Mathur 
University of Delhi, Delhi-110007, INDIA 

 
A consistent test for difference in locations between two bivariate populations is proposed. The proposed test 
statistic is compared with Mardia's(1967) test statistic, Peters-Randles(1991) test statistic, Wilcoxon's rank sum 
test statistic and Hotelling' T2 test statistic using Monte Carlo technique. It performs better than other statistics 
compared for small differences in locations between two populations when underlying population is population 
7(light tailed population) and sample sizes are 15 and 18 respectively. When underlying population is 
population 6( heavy tailed population) and sample sizes are 15 and 18 it performs better than other statistics 
compared except Wilcoxon's rank sum test statistic for small differences in location between two populations. It 
performs better than Mardia's(1967) test statistic for large differences in location between two populations when 
underlying population is bivariate normal mixture with probability P=0.5, population 6, Pearson type II 
population and Pearson type VII population for sample sizes 15 and 18. Under bivariate normal population it 
performs as good as Mardia's(1967) test statistic for small differences in locations between two populations and 
sample sizes 15 and 18. For sample sizes 25 and 28 respectively it performs better than Mardia's(1967) test 
statistic when underlying population is population 6, Pearson type II population and Pearson type VII 
population.  
 

On Change-point Problems for  Directional Data 
 

Ashis SenGupta 
University of California, Riverside and Indian Statistical Institute, USA 

 
Directional Data (DD) deal with angular measurements and displacements, orientations, directional 
propagations etc. Periodic or cyclical phenomena also often give rise to DD. Standard methods of analyzing 
linear data are often misleading when applied to DD. Even the usual summary statistics , e.g. sample mean and 
variance are meaningless for such data. We consider here some change-point problems  with DD. LRT-based 
approach becomes unwieldy. We propose a new approach motivated by the LMP and Neyman's $C_{ \alpha} $ 
tests. The change-point problem for the mean direction and concentration parameters of the circular normal 
distribution and that for isotropy against the symmetric wrapped stable family are considered.  Some cut-off 
points and power values for small samples and results on tail probabilities for large samples are presented. 
Examples based on real-life data are also given.       
 

Simultaneous Confidence Intervals for  Pairwise Compar isons 
Among Mean Vectors in Elliptical Distr ibutions 

 
Takashi Seo 

Science University of Tokyo, 1-3, Kagurazaka, Shinjuku-ku, 162-8601, JAPAN 
 
Simultaneous confidence intervals for pairwise multiple comparisons among mean vectors under the class of 
elliptical populations are considered. In order to obtain the simultaneous confidence intervals, we need the 
upper percentiles of the T2

 max statistic in the elliptical distributions.  However, it is difficult to find the exact 
percentiles of the statistic even if the populations are multivariate normal distributions. Under normality, 
approximation to the upper percentiles of the statistic has been discussed by using Bonferroni's inequalities and 
asymptotic expansion method (see, Siotani (1959), Seo and Siotani (1992)). In this paper, we discuss the upper 
percentiles of the statistic in the elliptical distributions and study the effects of nonnormality on the upper 
percentiles. In order to achieve the purpose, an asymptotic expansion for the joint probability of bivariate 
Hotelling's T2-type is derived by a perturbation method. The numerical results by Monte Carlo simulation are 
given. 
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Tr iple integral equations of var iable order  

P.L. Sethi 
Jai Narain Vyas University, Jodhpur, INDIA. 

 

In this paper, we consider important integral equations of variable order. We consider integral equations of the 
first kind and triple integral equations of the second kind. Her F’s and G’s are known functions and f is an 
unknown function to be determined. The solution of aforesaid triple equations of variable order involving 
associated Legendre functions of imaginary arguments are investigated by operational methods by making use 
of the technique adopted by Erdelyi, Sneddon and Cooke. Some new operators are introduced and applied in 
reducing each set of triple integral equations of variable order in terms of Fredholm integral equations of the 
second kind, which can be solved by numerical methods. The results given by Saxena and Sehi and Srivastava 
are derived as particular cases.  

 
On Graceful Graphs I : Union of Non-Isomorphic Complete Bipar tite Graphs with One 

Vertex in Common 
 

G. Sethuraman* and P. Selvaraju**  
*Anna University, Chennai, INDIA 

**Jerusalem Engineering College, Chennai, INDIA 
 
Motivated by the result of Koh et al (1979), we prove that (i) one vertex union of Kx,y and Km,n is graceful for all 
m, n, x, y ³  1.  (ii) One vertex union of Kx,y and Kr,s and Km,n is graceful if x < y, x £ r £ m and y £ s £ n, or y ³  
x, x < r < m, m £ 2n, and y = s = n. (iii) For each m ³  4, there exist ni, 1 £ i £ t, such that one vertex union of t 
non-isomorphic complete bipartite graphs Km,ni, is graceful. Further, we discuss three new open problems on 
graceful labeling.  
 

Asymptotic Expansion for  Sampling Distr ibution and Sample Size in Statistical 
Inference I I I  --The LLLL -Test in the Noncentral Case – 

 
Minoru Siotani* , Toshiya Iwashita** , and Takashi Seo* 

*Science University of Tokyo, Tokyo, JAPAN 
**Meisei University, Tokyo, JAPAN 

 
This is the third paper on the subject in the main title. According to the same idea as in the last two papers 
[Siotani, Iwashita and Seo(1995,1998)], asymptotic expansion formula for the power or operating characteristic 
(OC) function of the  modified likelihood ratio (LR) L -test is treated this time.  An approximate upper bound on 
the absolute error of this expansion formula is constructed numerically and experimentally. To achieve this, a 
reference domain of parameters involved in the expansion formula, which is set up by examining, in detail, the 
OC curves drawn for various values of parameters. The absolute errors in a database, which is used in the 
construction, are evaluated by using simulated values of the exact OC function on the basis of Monte Carlo 
simulation of large scale. Based on the constructed upper bound, the relationship between the accuracy of 
asymptotic expansion formula and the sample size is discussed and a useful rule for determining an effective 
sample size for which some specified requirement on the OC function of the modified L -test is provided. A 
numerical example is given. 
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Multivar iate Regression Models with Random Intercepts 
 

Pradeep Singh* and Govinda Weerakkody** 
*Pennsylvania State University at Erie, PA 16563 

**Mississippi State University, MS 39759 
 
In numerous studies complex survey methods such as two-stage cluster sampling are used. If two-stage cluster 
sampling is used in collecting data, observations within cluster are more similar than the observations between 
clusters. Similarity within clusters can reasonably be explained using varying intercepts model. This random 
intercept causes correlation within clusters. Since the observation vectors are no longer independent, the usual 
multivariate test involving Wilks lambda statistic is no longer valid in the sense that they do not control type I 
error rate to its advertised value and the p-value reported by the software is no longer correct. An empirical 
study involving a one way multivariate analysis of variance (MANOVA) with random intercepts shows a 
substantial difference between the type I error from its advertised value. Attempt has been made to characterize 
the distribution of Wilks lambda in this study. Several corrective actions are proposed and evaluated. 
 

Nonparametr ic Estimation of Score Function, Consistencies and Convergence Rates 
under Weaker Conditions 

 
Radhey S. Singh 

University of Guelph, Guelph, Ontario, CANADA 
 
In this paper nonparametric kernel estimation of the score function is considered. Weak and strong consistencies 
without assuming the continuity of the score function are investgated. Convergence rates for the L1 and L2 
norm consistencies are also investigated. 
 

Estimation of Population Mean in Successive Sampling by Available 
Par tial Information on Auxiliary Character  

 
S.N. Singh 

University of Transkei, SOUTH AFRICA 
 
An estimator to estimate population mean in successive sampling when partial information on auxiliary 
character is available is proposed in this paper. The gain in efficiency of the proposed estimator, i.e. the mean 
per unit estimator is also worked out. Illustrations with empirical data are provided. 
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A Class of Selection Procedures Based on Sample Quasi Ranges 
 

Parminder Singh and Amar Nath Gill*  
Guru Nanak Dev University, Amritsar-143005, INDIA 

Panjab University, Chandigarh-160014, INDIA 
 

Let Ei = E(mi,qi), i = 1,...,k be k independent exponential distributions/populations with mi(qi) as the location 
(scale) parameter of ith population. In literature use of quasi range as a measure of dispersion has been 
advocated in censored samples and has robustness against outliers (see David (1981) section 7.4). In this paper 
we propose a class of subset selection procedures, based on sample quasi ranges, to select a random size subset 
of the populations E1,…,Ek which contains the one corresponding to the least scale parameter with probability at 
least P* a pre-specified value (1/k < P* < 1) and the constants needed to implement these procedures are 
tabulated. The members of the proposed class possess the monotonicity property and the maximum value of 
expected subset size is kP*. The procedures are very useful and easy to apply (even by unskilled experimenter) 
in reliability, engineering and quality control where the exponential distribution is used to model the life length 
of components and the experimenter has censored samples (or samples containing outliers or small sample 
sizes) at hand to work with. 

 
The Size-Biased Negative Binomial Distr ibution and I ts Applications 

 
Arun K Sinha and R. S. Mishra 

Department of Statistics, Patna University, Patna 800005, INDIA 
  
Though Fisher (1934) introduced the concept of the weighted distribution for the study of the effect of methods 
of ascertainment upon estimation of frequencies, Rao (1965) formulated and extended it in the present form. In 
fact, this paper set in motion the work on this area. The size-biased distribution is a special case of a weighted 
distribution family, and as such the size-biased negative binomial distribution (SB-NBD) is a particular form of 
the weighted negative binomial distribution.  In this paper an attempt is made to (i) obtain the different models 
for the SB-NBD corresponding to various forms of the univariate negative binomial distribution (ii) develop 
various estimators of   parameters involved (iii) use the failure rate for investigating the changing characteristics 
of the distributions and (iv) illustrate the adequacy of the model to describe observed distributions of various 
fields. It appears to be a useful model to deal with many real life situations. 
 

Permutation Invar iance in L inear  Statistical Inference 
 

Bikas K Sinha 
UIC, Chicago [on Leave from ISI, Calcutta], USA 

 
Consider a random vector Y having a distribution involving linear parametric functions of a vector parameter 
THETA having p components. Recall the standard set-up of a linear model. We address the problem PIE of 
inference on n linear parametric functions embodied in a vector PIE: INFERENCE ON ETA = L Theta. Let S_p 
denote the symmetric group of permutations acting on the components of THETA. Likewise let S_n denote the 
symmetric group of permutations acting on the rows of the matrix L(nxp). We define the problem PIE to be 
"invariant" wrt the permutation "g" in S_p if after the permutation of the components of THETA according to g, 
the "modified" problem PIE^(g) can be brought back to the "original" problem PIE using an appropriate 
permutation in S_n. In other words, there must exist a "neutralizer" of g. We define the problem PIE to be 
symmetrically invariant if it is so wrt every member of S_p.  The purpose of this talk is to present a variety of 
results on characterization of invariannt problems. Some applications of these results in the framework of 
Optimal Experiments will be mentioned. 
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Distance Optimality Design Cr iter ion in Compar ison of Exper iments 
 

Bikas K Sinha 
UIC, Chicago [on Leave from ISI, Calcutta], USA 

 
Properties of the most familiar optimality criteria such as A-, D- and E-optimality are well known. Far less 
known criterion based on the concept of distance has not received much attention in the literature.   In this talk 
various properties of the distance optimality criterion for unbiased estimation of a parameter vector under a 
Gauss-Markov Linear Model will be presented.   

 
Robustness of Var ious Procedures for  Par titioning a Set of Normal Populations  

 
Tumulesh K. S. Solanky  

University of New Orleans, New Orleans, LA 70148, U.S.A. 
 

In this article we study the robustness of various procedures for the problem of partitioning a set of normal 
populations, with respect to a control population, into two subsets according to their unknown means, under the 
indifference zone formulation. For this problem Tong (1969) constructed a two-stage and purely sequential 
procedures and recently Datta and Mukhopadhyay (1998) have considered various multistage methodologies 
emphasizing the second-order asymptotics. These procedures along with the elimination type sequential 
procedure are studied and compared via the Monte Carlo simulation studies under mild violations of the 
assumptions. 

A Capstone Course in Statistics 
 

John D. Spurrier 
University of South Carolina, Columbia SC 29208, USA 

 
This talk discusses a capstone course for undergraduate statistics majors at the University of South Carolina.  
The course synthesizes lessons learned throughout the curriculum and develops students' non-statistical skills to 
the level expected of professional statisticians.  Student teams participate in a series of inexpensive laboratory 
experiments that emphasize ideas and techniques of applied and mathematical statistics, mathematics, and 
computing.  They also study modules on important non-statistical skills.  Students prepare written and oral 
reports.  If a report is not of professional quality, the student receives feedback and repeats the report.  All 
students leave the course with a better understanding of how the pieces of their education fit together and with a 
firm understanding of the communications skills required of a professional statistician. 
 

Automated Target Recognition: A Bayesian Approach 
 

Anuj Srivastava 
Florida State University, USA 

 
Automated target recognition (ATR) is a problem of great interest in many military and civilian applications. In 
this talk, we will describe our representation of ATR variability and present a Bayesian framework for solving 
general ATR problems. Recent results on estimation error bounds, for representations taking values on matrix 
Lie groups, and asymptotic error rates for target recognition will be discussed. 
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Surveillance Methods for  Detecting a Change 
 

M.S.Srivastava, 
University of Toronto, Toronto, CANADA 

 
The distribution of a sequence of independent observations may remain the same over time but the possibility 
exists for a change to another distribution at some unknown time due to the malfunction of the machine etc. & a 
surveillance of the process is required so that the process could be stopped as soon as       possible. The delay in 
detecting the change will depend on the method used for surveillance. For normal distribution, we describe 
these methods & compare them. A simple method of obtaining the control boundary where the procedure is 
stopped to check for the change, if any, is also given. 
 

Sometimes Pool Procedures – A New Perspecitve  
 

Rakesh Srivastava  
Saurashtra University, Rajkot (Gujarat) – INDIA 

 
A new pooling procedure for estimating the average life (scale parameter) of a negative exponential 
distribution, with known and unknown guarantees has been suggested.  Testimators incorporating conditional 
and/or guess informations based on preliminary test of significance have been proposed.  Properties of the 
proposed testimators in terms of bias, mean square error and relative efficiency have been studied.  It is claimed 
that they perform better than the some times pool & never pool estimators.  Recommendations regarding their 
application have been made.  New possibilities for future research have been explored. 
 

On the Nature of Reality: Can There be a Probabilistic Foundation?*  
 

Jagdish N. Srivastava 
Colorado State University 

 
Questions concerning the deeper aspects of "Reality", of which we all are a part, have attracted the attention of 
thinkers since the dawn of history. In this talk, after a very brief mention of some aspects of the 
intersection of this field with fields such as philosophy, logic, mathematics, and statistics, we shall move on to 
the Foundations of Physics, and the questions pertaining to determinism versus randomness. Max Born's 
probability interpretation of the solution of Schroedinger's wave function, along with the Heisenberg 
uncertainty principle, will be explained. The question asked in the title of the talk will now be taken up. The 
non-unique nature of probability, and its dependence upon the universe where the event is embedded, as a result 
of some vague concept of "Similarity", will be brought out, and established.Non-Boolean logics which violate 
the distributive law will be considered, along with non-compatible variables which do not have a joint 
probability distribution. It will be shown that a probabilistic foundation for Reality is untenable, giving credence 
to Einstein's remark that "The good Lord does not play dice." 

 
On Construction and Existence of an Affine Resolvable Design 

 
Sudesh K. Srivastav 

Tulane University, New Orleans, LA 70112, U.S.A. 
 
A simple and general method for constructing an affine resolvable balanced incomplete block design is given. 
Kimberley (1971) gave the necessary and sufficient conditions for the existence of an affine resolvable 
incomplete block design; however we have shown the stronger version of these conditions.  
 



 
 
 
 

 
University of South Alabama, Mobile, Alabama, 36688, December 18 - December 20, 1999 
 

 73 

 
 

Optimal Crossover  Designs 
 

John Stufken, 
Iowa State University, Ames, IA 50011, USA 

e-mail: jstufken@iastate.edu 
 
For an experiment that uses a crossover design one usually needs to be aware of possible carry-over effects. 
While carry-over effects should ideally be avoided through adequate wash-out periods, at times this is not 
possible and the need to model carry-over effects arises. The additive model that has typically been used for this 
has come under a lot of criticism, and various alternative models have been suggested in recent years. This talk 
will focus on finding optimal designs for one of these alternative models. Ironically, the main technique used 
for finding these designs draws heavily from ideas that were recently introduced for finding optimal designs 
under the much criticized model. 

 
Multiple Compar isons for  General L inear  Mixed Models 

 
Perla Subbaiah and Guohua Pan 

Oakland University, Rochester, MI 48309-4485, USA 
 
The assumptions of constant variance and uncorrelated errors are made in general linear models (GLM).  
General linear mixed models (GLMM) extend GLMs and allow for correlated random effects and errors.  
Multiple comparison procedures (MCP) for GLMMs such as those implemented in PROC MIXED are inexact.  
In these MCPs, the estimated variances are treated as if they were fixed and known.   The degrees of freedom 
used in these procedures are approximations to the true degrees of freedom, if the latter exist.  Since the 
performances of the MCPs for GLMMs are largely unknown, this paper investigates their powers and family-
wise error rates for different models with various covariance structures.   Some proposals for improvement are 
suggested. 
 

On the Construction of Asymmetr ic Orthogonal Arrays 
 

Chung-yi Suen 
Cleveland State University, Cleveland, Ohio, USA 

 
A general procedure of constructing asymmetric orthogonal arrays of arbitrary strength is proposed. Application 
of this method is made to obtain several new families of tight asymmetric orthogonal arrays of strength three. A 
procedure is proposed for replacing a column with 2^{ n}  symbols in an orthogonal array of strength three by 
several 2-symbol columns, without disturbing the orthogonality of the array, which leads to some new tight 
asymmetric orthogonal arrays of strength three. Some new families of asymmetric orthogonal arrays of strength 
four are also reported and it is shown that these arrays accommodate the maximum number of columns for 
given values of other parameters of the array. 
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Topology, Graphs and Domination: A Step Towards Unification Process 

 
V. Swaminathan* and A. Subramanian**  

*S. N. College,Madurai, INDIA 
**The M.D.T. Hindu College, Tirunelveli, INDIA 

 
Given a graph G, we define a topology on V (G) and given a topology on a nonempty finite set V, we define a 
graph G(T) with vertex set V.  It has been established in this paper that every dense  subset of  (V,T) is a 
dominating subset in the Graph G(T) and every dominating set in G is dense in T(G)  if  any only if every V 
belongs to    V -D  is  a  leaf  starting  with a  commutative  ring  R with  unity,  the   Zariski toplogy on the set 
of all prime ideals of R, gives rise to a graph.  The relationship between bases of an R-module and dominating 
sets of graphs are investigated. The ultimate aim is to establish a passage from natural numbers, to graphs via 
rings modules and topologies so that bases in natural numbers and in vector spaces, dense sets in topology and 
dominating sets in graphs all correspond to each other. 
 

Nonstationary Random Measures 
 

Randall Swift 
Western Kentucky University, Bowling Green, USA 

 
In this talk, the concept of a nonstationary second-order random measure is introduced. Spectral decompositions 
are presented for Cramer, Karhunen and harmonizable random measures. A dilation theorem for the Cramer 
measures is obtained. The results are specialized to obtain spectral decompositions for harmonizable isotropic 
and isotropic random measures. 
 
Discrete and Continuous Expectation Formulae for  Level Crossings, Upcrossings and 

Excursions of Ellipsoidal Processes 
 

Minoru Tanaka* and Kunio Shimizu**  
*Senshu University, Kawasaki 214-8580, JAPAN 
**Keio University, Yokohama 223-8522, JAPAN 

 
The expected level-crossing rate in continuous time has been obtained when the process is a stationary Gaussian 
process. After providing the expected level-crossing count in discrete time under the Gaussian assumption, we 
have the expected level-crossing count in discrete time under the ellipsoidal process whose finite dimensional 
distributions are scale mixtures of normal distributions, which includes the Student family, logistic, Laplace or 
double-exponential, the stable family and the exponential power family. Under the scale-mixture assumption, 
the paper provides the expected level-crossing rate in continuous time, the expected number of upcrossings of a 
fixed level and the expected length of excursions above a fixed level. An illustration is given in the case when 
the distribution is the Pearson type VII distribution, which includes the Student distribution as a special case. 

 
Dependent Resampling and Var iance Reduction 

 
Robert L. Taylor and Wendy D. Smith 

University of Georgia, Athens, Georgia, 30602-1952 USA 
 
Resampling without replacement is considered from an enlarged set of sample observations where each 
observation is replicated k times. This resampling without replacement yields negatively dependent bootstrap 
random variables as opposed to the traditional i.i.d. bootstrap random variables.  Consistency and asymptotic 
properties of some estimators using this procedure are obtained from limit theorems for negatively dependent 
random variables.  Moreover, it shown that considerable reduction in the variances of these estimators can be 
obtainded from this dependent resampling. 
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Elementary Statistics Laboratory Course 
 

Lori A. Thombs 
University of South Carolina, Columbia SC 29208, USA 

 
We will discuss our experience with adding a lab to the traditional elementary statistics course.  Students taking 
our Introductory Statistics course meet for four hours per week, two lectures and one two-hour lab.  In each lab 
session, students, working in teams, discuss the design of an experiment, carry out the experiment and then 
analyze their own data using a computer.   We will describe some of these experiments in detail.  Other topics 
include funding for labs, curriculum revision, obstacles to overcome and laboratory maintenance. 
 

Seed Technology Research on Some Forest Tree Species 
 

R. P. S. Tomer, Vivek Gupta, Rajesh Ahlawat and Naveen Singh 
Seed Technology Center, CCS Haryana Agricultural University, Haryana, India 

 
The objectives of the project are to standardize different seed quality parameters in different tree species. To 
fulfill the objectives the seed samples were collected from plus marked tree species of Neem (Azadirachta 
indica, Siris (Albizia lebbek) Catechu (Acacia catechu),Shisham (Dalbergia sissoo) and Black Kiker (Acassia 
nilotica) using index methods for special traits from three different zones from Haryana state namely Zone-1  
(Yamunanager area), Zone-2 (Bawal area), and Zone-3 (Hisar area). Different seed quality parameters namely 
test weight, moisture content, submitted and working samples, viability, seed germination (20,25 and 300c 
temperature and B.P., T.P. and S. as substrata) and seed vigour tests were studied during 1997-98 and 1998-
99.The 1000 seed weight was recorded higher in the samples collected from Zone-1 (Yamunanager area) of 
Neem, Siris, Catechu, Shisham and Black Kiker tree species. The seed moisture recorded below 20 per centin 
the freshly harvested seed samples except that of neem where the per cent seed moisture recorded below 50 per 
cent which was reduced gradually below 20 per cent.  
 

Second Order  Optimal Sequential Discr imination and Change-Point Detection 
   

I.I.Tsitovich* and M.B. Malyutov**  
*Institute for Information Transmission, Problems, B. Karetny, Moscow 101447, RUSSIA 

**Northeastern University, Boston MA 02115 USA 
 
We find SECOND ORDER ASYMPTOTICALLY OPTIMAL CONTROLLED nonparametric strategies (for 
general risk functions growing at infinity less than some power) for discrimination between several 
SIMPLIFIABLE NONPARAMETRIC statistical models with an INDIFFERENCE ZONE. SIMPLIFIABIITY 
means existence of exponential families approximating the nonparametric one uniformly in terms of relative 
entropy apart from certain regularity conditions. These results are applied to second order optimal change-point 
detection of the distribution of i.i.d. random sequences and to an  example of testing homogeneity of 
distributions in several nonparametric populations.  
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Statistical Quality Improvement in Medicine: Some Examples and Suggestions. 
 

Randy Tucker 
Option-One, Atlanta, GA, USA 

 
Quality improvement efforts such as statistical process control charts and designed experiments have a proven 
industrial track record more than seventy years long. The application of these successful statistical techniques 
for quality improvement efforts in medicine is far from wide-spread. Still, the methods are proving useful for 
some attempting to reduce the variability of processes that impact the quality of care. This paper looks at past 
applications of statistical methods for quality improvement in health care, investigates some current usage, and 
considers future directions.  
 
Testing the Precision of a Previously Validated Pneumonia Specific Sever ity of I llness 

Measure with an Application 
 

Randy Tucker 
Independent Consultant, Atlanta, GA, USA 

 
There is pressure from both the government and private sector for comparisons in health-care quality. It seems 
some kinds of quality comparisons are inevitable. While it is generally agreed that such comparisons are still 
not without shortcomings, there are risk adjustment models developed that can make for better comparisons. 
This paper looks at one well-known, pneumonia-specific, risk adjustment model that can be modified and used 
for other patients. The model is investigated by application to data independent of the model formation.  
 

Using Ordinal Data to Signal Special Cause Var iation. 
 

Randy Tucker 
Independent Consultant, Atlanta, GA, USA 

 
Quality improvement is achieved by reducing process variation. Shewhart charts help do this with interval data 
by signaling when a cause of process variation may have occurred. The processes that impact the quality of 
products or services can often be monitored with a simple collection of ordinal data. This paper describes a 
model for a Shewhart-type control chart for ordinal data. The model is investigated with data from the literature 
and showed to have some advantages over another commonly used approach.  

 
Some Applications of Statistics 

 
Randy Tucker 

Independent Consultant, Atlanta, GA, USA 
 
Problems considered include a clinical trial for a new anxiety-relief medicine, measurement of jaundice with a 
spectrometer, and using customer data for marketing strategies. 
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Constructions of Neighbor Balanced and Near ly Balanced  
Two-dimensional Block Designs 

 
Nizam Uddin 

Tennessee Technological University, USA 
 
This paper gives some methods of construction of neighbor balanced and nearly balanced two-dimensional 
block designs. The difference technique is utilized to construct neighbor balanced designs having cylindrical 
blocks and nearly balanced designs with plots in planar set-up.   In both cases, infinitely many designs are 
obtained for non-prime power numbers of treatments.  The efficiencies of some of the designs constructed here 
are calculated under a block effects model with three-parameter autonormal error process. 
 
Chain-Type Estimators using Transformed Auxilliary Var iable in Two-phase Sampling 

 
L. N. Upadhyaya and G.N.Singh 

Indian School of MInes, Dhanbad-826 004. INDIA 
 

In this paper we have proposed two new chain-type estimators for the population mean which make use of a 
known coeeficient of variation and known coefficient of kurtosis of the second character in two-phase sampling. 
The proposed estimators have been compared with two-phase ratio estimator and  some other chain-type 
estimators.  
 

Estimation of the Population Standard Deviation Using Auxiliary Information 
                          

Lakshmi.N.Upadhyaya* and Housila P.Singh** 
*Department of Applied Mathematics, Indian School of Mines, Dhanbad-826004, INDIA 

**School Of Studies in Statistics, Vikram University, Ujjain- 456010, INDIA 
 

This paper proposes a class of estimators for estimating standard deviation using auxiliary information in 
sample surveys.asyptotis expressions for its bias and mean-squared error have been obtained.asyptotically 
optimum estimator (AOE) has been identified with its mean squared formula. It has been shown that the 
proposed estimator at its optimum condition is better than usual estimators. Discussions in bivariate normal 
population have also been made. An empirical study is carried out to demonstrate the merits of the proposed 
estimator over the others.  
 

Full Poster ior  Analysis of Reliability Models Using Sample Based approaches 
 

S.K. Upadhyay 
Banaras Hindu University, Varanasi-221 005, INDIA 

 
The integrals involved in Bayesian inference have long served as an impediment to the wider application of 
these techniques in life testing and reliability problems.  As a result most of the posterior forms involve non-
trivial numerical integrations and the computational problems are further complicated if some of the available 
data are censored.  In addition, inference interest may focus on non-linear functions of the parameters such as 
the reliability function, hazard rate, etc.  The present talk focuses on how these apparent difficulties can be 
overcome by sample based approaches to posterior (Bayesian) computation in reliability models.  Analyzing 
some difficult models using real data provides suitable illustrations. 
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G-Estimation of Condom Efficacy 
 

Thamban Valappil, Maurizio Macaluso, and Karan P. Singh 
University of Alabama at Birmingham, Birmingham, AL, USA 

 
Results of an observational prospective follow-up study of women at high risk for sexually transmitted diseases 
(STD) were used to estimate the prophylactic efficacy of consistent barrier contraceptive use.  In this set of 
preliminary analyses, we first used conventional analytic procedures (Poisson regression, Cox’s proportional 
hazard models) to evaluate the protective effect of condom use in preventing gonorrhea.  The G-estimation 
procedure was applied to estimate the causal effect of consistency of barrier contraceptive use. We adapted the 
G-estimation procedure to the analysis of interval-censored data using Turnbull’ s self-consistency equations. 
Among the 914 women who participated in the study throughout, 65 (7.1%) of the subjects were diagnosed with 
gonorrhea infection during follow up. Using Poisson regression models, consistent condom use has a 
deleterious effect among women who reported 100% consistent use when as compared to women who reported 
less than 50% use.  Proportional hazard models evaluating time to first infection also failed to show any 
protective effect. In contrast, the G-estimation procedure yielded a 49% fractional increase in time to infection 
corresponding to a causal rate ratio of 0.6, suggesting a twofold protective effect against gonorrhea. 
Conventional analytic methods may be insufficient for the analysis of complex causal relations in follow-up 
studies. G-estimation provides an important enhancement to the validity of such analyses. The self-consistency 
algorithm for the analysis of interval-censored survival times can be integrated in the G-estimation procedures, 
and is appropriate for common study designs. 
 

Exact distr ibutions of multiple compar isons rank statistics 
 

Mark van de Wiel 
Eindhoven University of Technology, MB Eindhoven, The NETHERLANDS 

 
Two types of multiple comparisons rank statistics are commonly used: the Steel statistics and the Nemenyi-
Dunn statistics. Computation of exact p-values or critical values of these statistics is often a very time-
consuming task. In some cases approximations are available, but they are often unsatisfactory when samples are 
small or the number of ties is large. Most existing tables of exact critical values contain (serious) errors and are 
limited to small samples without ties and to Wilcoxon scores. We discuss a new algorithm to compute exact p-
values of generalized Steel and Nemenyi-Dunn statistics for one-way and two-way classifications. This branch-
and-bound algorithm recursively builds up a generating function that represents the null-distribution of the 
statistic. Several techniques are used to reduce computing time considerably. 
 

The Der ivation of the Asymptotic Distr ibution of the Eigenprojection. 
 

Dietrich von Rosen* and Tonu Kollo**  
*Swedish University of Agricultural Sciences, SWEDEN 

**Tartu University 
 
Consider a symmetric matrix \Sigma with eigenvalues \lambda_i and corresponding unit length eigenvectors 
\psi_i. Their sample estimators are denoted by V, d_i and k_i, respectively. Suppose that V-\Sigma is O_P(n^{ -
1/2} ). It makes only sense to talk about the distribution of an eigenvector k_i which corresponds to the 
eigenvalue d_i if \lambda_i is not a multiple eigenvalue. When \lambda_i is a multiple characteristic root of 
\Sigma the eigenvectors which correspond to the eigenvalue \lambda_i form a subspace which can be 
characterized by an eigenprojection. In this paper we are going to consider the sample version of the above 
mentioned eigenprojection  
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Factor ization of Circulant Graphs 
 

V. Vilfred 
St.Jude's College, Thoothoor, 629 176, INDIA 

 
We determine when the product of two circulant graphs is also a circulant graph. This leads to a theory of 
factorization for circulants.   
 

Analysis of Near ly Saturated Designs using Composite Var iance Estimators 
 

Dan Voss, Kimberly Kinateder, and Weizhen Wang 
Wright State University, Dayton, Ohio 

 
Langsrud and Naes (1998) proposed forward-selection and backward-elimination strategies for the analysis of 
nearly saturated designs using composite variance estimators. Their variance estimators combine an estimator 
that is a function of the smaller sums of squares of the effect estimators (assuming effect sparsity) with an 
independent variance estimator based on the available error degrees of freedom. However, exact control of error 
rates for their stepwise methods remains an open problem. We investigate procedures that likewise use 
composite variance estimates but also provide exact control of error rates. 

 
In Search of Maximal Energy of a Tree 

 
H.B. Walikar* and Kittur Rani Channamma** 

*Karnataka Univertsity, INDIA 
**P..G. Centre, Belgaum,INDIA 

            
The energy a graph G,denoted by E(G) and defined as the sum of the modulus of the eigen - values of G. In this 
paper,we consider the energy of acyclic systems (i.e trees) with given parameter ß1 (T) - edge independance 
number and we discuss the energy of trees with ß1 (T) = 2 and ß1 (T) = 3 and further , we give a fast recurrence 
relation to compute the characteristic polynomial of a tree by removing k    independent edges at a time. 

 
A Comparative Study on Stress among University Faculty in China and Japan by 

Multivar iate Analysis 
 

Mei Wang, Zhu-Yu Li, Jian Shi, and Xiao-Xing He* 
 

Sichuan University, Chengdu 610064, CHINA 
*Nanjing University, Nanjing 210093, CHINA 

 
This paper showed the results on comparative studying on stress among University faculty in China and Japan 
by multivariate analysis. And identify the relationship between stress and health in faculty's age groups. 
Compared with Japanese faculty, the stress Chinese faculty experienced is much bigger and come both from 
their work and daily life, heavily influence on their health. Our research suggests that the stress of Chinese and 
Japanese university faculty can be described as a kind of Ásocial-transformation stress', and a kind of Ádirection-
conflict stress', respectively. 
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Robust Mixture Analysis 
 

Michael P. Windham 
University of South Alabama, Mobile, USA 

 
A general method for extending model fitting procedures to deal with finite mixtures, a method for weighting 
model fitting procedures to make them more robust, and how these methods are combined to produce robust 
mixture techniques will be presented. 
 

Estimation of Change Point and Change Magnitude after  Sequential CUSUM Test 
 

Yanhong Wu 
Department of Mathematics, University of Toledo 

 
The CUSUM procedure is often used for quick detection of abrupt changes in the mean of a stable process. In 
this talk, the estimation of the change point and change magnitude is considered after a change is detected by 
the CUSUM procedure. Under both the continuous time model where the drift of a Brownian motion is subject 
to change, and the discrete time model where independent observations follow the exponential family 
distributions, the quasi-stationary biases of the maximum likelihood estimations under a given reference value 
are obtained. Furthermore, asymptotic local second order expansions for the biases are obtained for numerical 
evaluation by assuming that both the reference value and the change magnitude approach zero. Detection of 
global warming is used for illustration. 
 

Determining Factors Affecting Older  Adults Dr iving Safety 
 

J. T. Wulu*, K. P. Singh**, M. Emmett*,  G. McGwin** , R. V. Soms*  , S. Miller* ,  C. Welch*         
*CAMC Research Institute, Charleston, WV, USA 

**University of Alabama at Birmingham, Birmingham, AL, USA 
 
To assess the effects of demographic factors, medical conditions, and medication use on elderly drivers 
involved in automobile accidents, poisson regression (PR), negative binomial regression (NBR) and generalized 
Poisson regression (GPR) methods were used to identify the relationship between selected covariates and 
automobile accidents involving senior drivers. 542 drivers aged 65 years and older selected from the Alabama 
Department of Public Safety records. The number of accidents involving elderly drivers, demographic 
information, driving habits, medication use, health and medical conditions.  Elderly drivers who rate their 
quality of driving as average or below significantly contributed (about 39%) to the number of automobile 
accidents.  Elderly drivers who rate their health as very good show a significantly reduced risk (about 26%) of 
contributing to automobile accidents. Elderly drivers who rate their driving as faster or higher are involved in 
fewer automobile accidents than those who rate their driving as slower or lower.  Elderly Blacks are involved in 
more automobile crashes than other racial groups, while males are involved in more automobile accidents than 
females.  Elderly drivers who take calcium channel blockers or vasodilators show a significantly reduced risk 
(about 37% and 77%, respectively) of involvement in automobile crashes.  The parameter estimates from these 
nonlinear models are quite similar.  Accounting for the equi-dispersion, the standard errors for the Poisson 
regression model are over-estimated. Consequently, the Wald t-ratio for testing the significance of each 
regression parameter is downward biased for the Poisson regression.  Based on the goodness-of-fit measures for 
the given data, all three models perform equally as good in identifying demographic factors, medication use, 
health and medical conditions that require further attention as a means of improving elderly driver traffic safety.  
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Modeling Agr icultural Injury among Farmers in Alabama and Mississippi using 
Negative Binomial, Poisson and Generalized Poisson Regression Methods 

 
J. T. Wulu*, K. P. Singh**, A. Bartolucci** ,  J. Roseman**, T. Thomas* 

*CAMC Research Institute, 3200 MacCorkle Ave., SE, Charleston,  WV, USA 
**University of Alabama at Birmingham, Birmingham, AL, USA 

 
The objective in this paper is to examine the effects of potential determinants such as, proprietary and 
residential, demographic, health and social welfare, farm-type and precautionary, temporal farming and 
industrial activities, on reported injuries sustained by farmers when farming.  The final sample consisted of 
1,322 respondents aged 18 years and older, approximately 86% of 1,538 who participated in the farm 
safety/injury baseline survey in nine rural counties in Alabama (5) and Mississippi (4). The farmers are white 
(52.3%) and black (47.7%). Records from the analysis were excluded, if information for age, sex, race, marital 
status, educational level, safe use chemical training, farm safety training, county/state location of farming, 
acreage/size of farm, use of tractor, distance farm away from nearest medical facility, or agricultural injury was 
missing. Three nonlinear count models describe the effects of potential factors and agricultural injuries 
involving farmers. Farm-ownership, farm size, gender, race, educational level, marital status, farming 
experience, medical conditions, and alcohol consumption (heavy drinking) have been identified as significant 
determinants of farm injuries among farmers using method of maximum likelihood estimation for estimating 
parameters of GPR models. The results suggest that farm education and intervention programs directed at 
factors contributing to injuries when farming should be encouraged. 

 
 

Asymptotic Expansion of the Null Distr ibution of Test Statistic with L inear  Hypothesis 
in Nonnormal L inear  Model 

 
Hirokazu Yanagihara 

Department of Mathematics, Hiroshima University, JAPAN 
 

In this paper, we consider a test statistic, which is LR statistic under the normality, for testing linear hypothesis 
in nonnromal linear model. In this situation, we ordinary use the limiting distribution. However, if the sample 
size is small, such limiting distribution does not give a good approximation. In fact, through a numerical 
simulation it is seen that the nominal test size based on limiting distribution is far from the actual one. 
Therefore, it is necessary to improve this approximation. It is well known that the asymptotic expansion is one 
of valuable methods for improving an approximation. In this paper, we obtain a general formula of asymptotic 
expansion under a general condition. Moreover using this result, we can derive asymptotic expansions easily of 
some important test statistics, e.g., multi-way ANOVA test statistic, under nonnormality.      
 

A unified estimating procedure for  continuous-time capture studies 
 

Paul Yip and Yan Wang 
University of Hong Kong, HONG KONG 

 
A unified approach is suggested to estimate the population size for continuous time capture studies with 
possible removals during the capture process. The usual recapture and removal experiments can be shown to be  
particular cases of the general formulation. A Horvitz-Thompson procedure is used to estimate the population 
size based on the estimated capture probabilities.  The resultant estimators for the regression parameters and 
population size are consistent and asymptotically normal under appropriate regularity conditions. We assess the 
small-sample properties of the proposed estimators and the other existing estimators through Monte Carlo 
simulation.  A real example of capture of peromyscus maniculatus is given as well. 
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Search Algor ithms and Multiple Access Channel 
 

Shaohui Zhai 
Northeastern University 

 
Let T be a set of t coins that are either genuine or forged. Genuine coins have normalized weight 0, forged coins 
have normalized weight 1, so that the weight of a subset of T is the number of forged coins in the subset. 
Suppose there are s forged coins in T. We want to identify the forged coins by weighing some subsets of T, with 
as few weighings as possible. Generalizations of this model are useful in industrial quality control, screening a 
population for disease, etc.  In this presentation, we explore sequential and static weighing algorithms that aid in 
identifying the forged coins. We show that our weighing problem is equivalent to the Shannon coding problem 
for the MULTIPLE ACCESS ADDER CHANNEL. For the 2-user adder channel with feedback, we derive an 
asymptotically optimal sequential weighing algorithm with arbitrary small mean error, and an error-free near-
optimal sequential weighing algorithm for s=2. We find a simple error-free weighing algorithm for s=3. The 
rate of this algorithm is 0.571429, which is better than the known lower bound, 0.463325. Then, we give a 
corresponding error-free coding scheme for the 3-user adder channel with feedback. 
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We propose an additive-multiplicative intensity model that extends the Cox regression model as well as the 
Aalen's additive model.  Instead of having a simple baseline, the extended model uses an additive Aalen model 
as its covariate dependent baseline.  Maximum likelihood estimators of the baseline intensity functions and the 
relative risk parameters of the Cox model are suggested.  The model provides a simple pragmatic way of 
investigating whether or not covariate effect of the Cox model is time dependent. 


