The Institute of
Statistical Mathematics

Activity Report
1995
1996

~

Tokyo, Japan

~iilifflliliillIll II Ill Ill IIll IIIII

II III Ill Ill IIll IIll Illll~,I

3 0054 00046 4355

June 1st, 1997

Division of Education and Information
Center for Information on Statistical Science
The Institute of Statistical Mathematics
4-6- 7, Minami-Azabu, Minato-ku, Tokyo 106, Japan
Phone: + 81-3-5421-8775,
Email: resinfo@ism.ac.jp

Facsimile: +81-3-5421-8796

Contents
Foreword ........................ ..... ................................. v
1. Organization ............................ ........................... 1

2. Departments, Centers, and Research Subjects ................. 5
3. Research Collaboration ..... ..................................... 13
4. International Research Exchange ............................... 15

Foreign visitors . ............................. ..................... 16
Colloquia by foreign visitors ....... .. .................... ....... .. 18
5. Publications ...................................................... 23

The Aims and Scope of AISM .................................. ... 23
Technical reports ...... ............. ...... .. .. ............ ...... .. 25
6. Published Papers and Books .................................... 35
7. Educational Programs, Consultation, and Assistance ...... . .. 59
8. Software Products ............................... ...... ....... ... 61
Supplement .......................................................... 67

Introduction to the
Department of Statistical Science ,
School of Mathematical and Physical Science,
the Graduate University for Advanced Studies

ill

Foreword
The Institute of Statistical Mathematics (ISM) is a research institute of
the Ministry of Education, Sport, Science and Culture (Monbusho). Founded
in 1944, it functions as an organization researching the theory and applications of statistics, as well as encouraging effective communication among
researchers in related fields.
In 1985, the ISM reorganized itself to become an inter-university research
institute and has opened its facilities to scientists working at universities, government offices, and other research institutions. This reorganization made it
possible to conduct co-operative studies with individuals from a wide range
of fields associated with the statistical sciences. In 1988, the Graduate University for Advanced Studies (GU AS) was created. It is a national university
jointly operated by several inter-university research institutes; the ISM plays
an important role in GUAS, constituting the Department of Statistical Science. In 1997, the ISM restructured its auxiliary centers and established visiting professorships for researchers. In addition, the ISM accepts researchers
from around the world in conjunction with the Monbusho and Japan Society
for the Promotion of Science (JSPS) programs.
This brochure is intended to provide general information about the ISM
and recent activities of the staff, researchers participating in co-operative
studies, visitors from within and outside Japan, and GU AS students. It is
our hope that this information will prove useful for those readers with an
interest in the ISM.

Ryoichi Shimizu.
Director-General
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Organization

Since its foundation as the one and only national institute of statistics
rn Japan, the Institute of Statistical Mathematics has continued to exert a
distinguished influence on the study and research of statistical science. The
ever-increasing needs for statistical methods and ideas in various fields of
science and technology led the Institute to reorganize itself in 1985 as an
inter-university research institute which puts a major emphasis on research
collaboration with all disciplines of science. In 1997, in the prospect of fostering collaborative research projects even more effectively and intensifying
the impact of statistical science over academia, industry, and government,
the Institute has restructured its two auxiliary centers and established places
for foreign researchers as visiting professors.
At present, the Institute consists of four departments, two centers, two
councils, and a committee. The entire activity is controlled under the leadership of the Director-General and the Director of Project Co-ordination.
The Council makes relevant proposals for administration procedures , and
the Advisory Council for Research and Management fulfills necessary recommendations. The Co-operative Research Committee organizes and facilitates
collaborative research projects developed between scholars of the Ins ti tu te
•
and scientists in other academic agencies.
The four depart ments:
•
•
•
•

Fundamental Statistical Theory
Statistical Methodology
Prediction and Control
Interdisciplinary Statistics

form the active core of the Institute with its 55 academic staff, carrying out
research either on statistical theory or on its application to other fields of science and industry. The Dept . of Fundamental Statistical Theory and its four
divisions address the fundamental aspects of 'theoretical statistics. In the six
divisions of the Dept. of Statistical Methodology, efforts are concentrated on
improving statistical methods and creating new techniques for analysis . The
1

seven divisions in the Dept. of Prediction and Control are specifically concerned with development of innovative approaches to understand and possibly control phenomena of a stochastic nature. The Dept. of Interdisciplina.ry
Statistics, with its three divisions, is set up in order to transfer methodological developments to other disciplines and to receive, in turn, impetus that
urges the creation of new statistical methods.
The two centers attached to the Institute have the aim of supplementing its
activities. As of April 1997, their names and structures have changed in order
to stimulate cross-disciplinary statistical research and to provide researchers
both inside and outside the Institute with adequate computational and informational resources. The Center for Development of Statistical Computing
consists of two divisions. Together they undertake research on statistical
computing, and also facilitate the use of computers and network connections. The Center for Information on Statistical Science encourages research
collaboration, publicizes research findings through journals and internet , and
seeks to cultivate statistical thinking in the general public. The Center has
an additional division for foreign visiting professors.
More detailed descriptions of the objectives of each department and center
are presented in the next chapter. The information covers research subjects
and the interests of staff ranging from physics to biology, to cultural science.

(View of the Institute from inside of its courtyard)
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In addition to the departments and centers, the Institute has a section of
13 technical staff that work on special jobs including maintenance of computer
systems and bibliographical service. The Institute has an excellent library
of books and journals, not only in pure statistics, but also in the fields of
specific interest to researches ( e.g., physics, genetics, and social sciences).
Lastly there is also a division of 17 officials who take care of general affairs.
The Institute devotes itself to educating young statisticians as well. As a
constituent of the Graduate University for Advanced Studies (Department of
Statistical Science, School of Mathematical and Physical Science), the Institute offers graduate programs leading to a Ph.D. degree. (See Supplement
on page 67.)
(The numbers of staff mentioned above refer to their full strength on June 1st, 1997 .)

3

2

Departments, Centers, and Research Subjects

Department of Fundamental Statistical Theory
This department aims at advancing theoretical investigations of the basic
concepts and methods for the description and analysis of statistical phenomena. The activities of the staff range widely over fundamental statistical
concepts, statistical inference, distribution theory, probability theory, and
their applications .
There are four research divisions in this department. The Division of
Statistical Inference and Decision Theory is concerned with basic theories of
statistics, such as multivariate analysis, non parametrics, estimation theory,
statistical decision theory and asymptotics. The Division of Foundations of
Statistics investigates fundamental concepts in statistical sciences. Subjects
within the scope of the research include such important statistical notions, as
information, entropy, uncertainty and randomness. The Division of Applied
Probability is concerned with the study of modelling of uncertain phenomena
and its analysis, as well as the theory of probability and its application to
statistical theory. The Division of Probability and Distribution Theory is set
up for visiting staff to investigate theoretical subjects which are not covered
by the above divisions.
-

Staff -

Tadashi Matsunawa (Director), Prof.
Katuomi Hirano, Prof.
Satoshi Kuriki, Assoc . Prof.
Yoichi Nishiyama, Assist. Prof.
Hidehiko Kamiya, Assist. Prof.
-

Shinto Eguchi, Prof.
Fumiyasu Komaki, Assoc. Prof.
Takaaki Shimura, Assist. Prof.

Subjects -

• Theory of estimation
• Testing statistical hypotheses
• Statistical inference in multivariate analysis
5

•
•
•
•
•
•
•
•
•

Probability distributions and their statistical treatments
Role of entropy as a fundamental statistical concept
Statistical theory based on information
Statistical lerning theory
Stochastic processes and statistical asymptotic theory
Statistical inference for stochastic processes
Limit theorems and the decomposition of probability distributions
Statistical theory of reliability
Theory and application of order statistics

Department of Statistical Methodology
In view of the continual advancement in statistical methods of data science, an integrated study of data collection methodologies and practice of
data analysis is imperative. Therefore this department conducts research on
sample survey theory, survey data measurement, exploratory data analysis,
qualitative data analysis, spatial pattern data analysis, and serial events data
analysis. This research maintains a close relationship with various fields such
as sociology, human behavioral systems, natural phenomena, and plant and
animal ecological systems.
The Division of Sampling Theory specifically develops the techniques for
sample surveying, time series social surveying, and categorical data analysis. In the Division of Spatial Statistics, studies of spatial events including
statistical pattern analysis are conducted. The Division of Multidimensional
Analysis is concerned with non-metric data such as qualitative data.

In the Division of Pattern Analysis, methods of classification analysis and
pattern recognition involving exploratory methodologies are studied. In the
Division of Serial Events, analysis of point-process data related to seismology is underway. Bayesian smoothing and change-point detection are also
currently being investigated. The Division of Experimental Design executes
the study of optimal experimental design and data measurement theories in
data science.
-

Staff -

Noboru Ohsumi(Director), Prof.
Yosiyuki Sakamoto, Prof.
Tsutomu Komazawa, Prof.
Takashi Nakamura , Assoc . Prof.
Tetsuo Hashimoto, Assoc . Prof.

Masaharu Tanemura, Prof.
Yosihiko Ogata, Prof.
Naomasa Maruyama, Assoc. Prof.
Hirofumi Takagi, Assoc . Prof.
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Nobuhisa Kashiwagi, Assoc. Prof.
Masayuki Uchida, Assist . Prof.
Yuejun Zheng, Assist. Prof.
-

Tadahiko Maeda, Assist . Prof.
Takahiro Tsuchiya, Assist . Prof.

Subjects -

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Social research methods and categorical data analysis
Cohort analysis of social research data
Latent variable models in behavioral sciences
Metadata, microdata and data-linkage in statistical aggregated data
Random packings, tessellations and their applications
Spatial statistics and stochastic geometry
Statistical inference for point processes and statistical seismology
Bayesian methods for data analysis
Multidimensional analysis in health sciences
Statistics in epidemiology and life habits surveying
Statistical analysis in natural resource sciences
Systemization of quantification methods software
Analysis of qualitative data and quantification methods
Multidimensional scaling and related methods
Classification, clustering and related methods in data science
Data description language: D&D for performing data analysis
Research environments for data science using PC-Unix systems
Theory of discrete distributions on Markov chains
Analysis of biosequence data (proteins and DNA)

Department of Prediction and Control

This department conducts research on a wide range of statistical modelling
and analysis for prediction and control of dynamic random phenomena. It
also promotes the study of optimization and statistical computation.
In the Division of Systems Analysis, efforts are concentrated on the statistical modelling, identification, and state-estimation of dynamic stochastic phenomena with complex inter-dependent elements. Nonstationary nonGaussian models are developed for the time series analysis of data in econometrics .
The Division of Statistical Prediction is concerned with model fit ting on
the basis of statistical prediction theory of irregular phenomena. For example,
statistical methods developed for inferring the evolutionary trees from DNA
sequence data have succeeded in clarifying the phylogenetic position of human
7

beings among primates, and are now being applied to study the evolution of
mammals generally.
The Division of Statistical Control devotes itself to the control of stochastic objects. Emphasis is currently laid on the robust and adaptive control of
nonlinear systems such as robotic manipulators, bilinear systems and nonholonomic systems, and on the identification of nonlinear/ dynamic structure
in macro-economic systems by means of the combined concepts of dynamical
systems and time series analysis.
The Division of Numerical Optimization conducts research on optimization theories, models, and algorithms. Inversion algorithms for treating illposed inverse problems are developed and have been successfully applied to
seismic tomography, non-invasive medical diagnosis, and small angle X-ray
scattering.
In the Division of Statistical Computing, algorithms for statistical analysis
and simulations are studied.
The Division of Non-numerical Information Processing endeavours to extract either numerical information from non-numerical data or non-numerical
information from numerical data, producing a fruitful results in the analysis
of human control behaviour.
The Division of Large Scale Statistical Systems is, as the name suggests,
concerned with the modelling and management of large scale systems.
-

Staff-

Genshiro Kitagawa (Director), Prof.
Masami Hasegawa, Prof.
K unio Tanabe, Prof.
Makio Ishiguro, Prof.
Yoshihiko Miyasato, Assoc. Prof.
Takashi Tsuchiya, Assoc . Prof.
Yoshinori Kawasaki, Assist . Prof.
Seisho Sato, Assist . Prof.
Yukito Iba, Assist . Prof.
-

Tohru Ozaki, Prof.
Giitiro Suzuki, Prof.
Tomoyuki Higuchi, Assoc. Prof.
Shinji Mizuno, Assoc . Prof.
Yumi Takizawa, Assoc. Prof.
Hidetoshi Shimodaira, Assist . Prof.
Sumie Ueda, Assist . Prof.

Subjects -

•
•
•
•
•

Statistical systems analysis
Statistical theory of dynamic systems
Nonstationary time series analysis
Nonlinear non-Gaussian modelling of time series
Statistical measurement by large-scale parametric models
8

• Statistical control, adaptive control, and optimal control
• Stochastic partial differential equation and stochastic finite element
method
• Predictive evaluation of statistical models
• Numerical methods for manipulation of Bayesian models
• Markov Chain Monte Carlo, Gibbs Sampler
• Theory and algorithms for numerical optimization
• Mathematical programming
• Symbolic manipulation of statistical formulae
• Theory and methods for statistical simulation
• Algorithmic approach to network systems
• Analysis of DNA sequence data
• Bioinformatics

Department of Interdisciplinary Statistics
This Department consists of the Division of Natural Science, the Division
of Humanities and Social Sciences, and an additional division for visiting
scholars. The primary goals of the Department are to conduct collaborative
programs with researchers in universities, governments, and companies, and
to develop statistical methods designed to be useful for problems arising in
specific fields of application. Such methods often depend on the particular
conditions associated with specific problems.
The Division of Natural Science presently focuses on biostatistics and
stochastic models among various research subjects. Risk assessments of environmental chemical compounds and epidemiological approaches to evaluating drug potency and health hazards have attracted the interest of some staff
members. Theoretical research is also actively being conducted. A stochastic model is introduced for the distribution of crystalline substances among
space groups to compare with the actual data obtained from databases .
The Division of Humanities and Social Sciences has been engaged in longitudinal studies of national character based on data from social surveys conducted in Japan and many other countries. Such cross-national comparative
research is interdisciplinary in nature, including fields such as sociology and
psychology. In addition, new statistical methods for document analysis and
archaeplogy are being developed and are generating substantial results. The
Division of Applied Statistics invites four scholars annually from academic
institutions throughout Japan.
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-

Staff -

Takemi Yanagimoto (Director), Prof.
Yoshiaki Itoh, Prof.
Toshiya Sato, Assoc . Prof.
Jinfang Wang, Assist. Prof.
-

Masakatsu Murakami, Prof.
Ryozo Yoshino , Assoc. Prof.
Saori Kamano, Assist. Prof.

Subjects -

•
•
•
•
•
•
•
•
•
•
•

Risk assessment and estimation of safe doses
Estimation of a high-dimentional parameter
Statistical distribution on crystal symmetry
Stochastic models of nonlinear iintegrable systems
Statistical methods in epidemiologic research
Categorical data analysis
Estimating functions and quasi-likelihoods
Quantitative analysis in archaeology
Quantitative document analysis
Cross-national comparative social survey
Dynamic modelling of human cognition

Center for Development of Statistical Computing
This center is concerned with research and development of statistical computing and is responsible for maintaining the Institute's computing system,
including its network connections. It assists all members of the Institute and
the collaborative research projects in working with computers in areas such
as statistical data analysis, statistical modelling, numerical experiments , and
information processing. Facilities under its management include a host computer system, a parallel computer, a group of terminals, a physical random
number generator, and local area networks that connect various workstations and computers. It is also concerned with the management of program
packages for statistical analysis and the development of a fundamental set of
software for statistical computing.
The Research and Development Division 1 undertakes research on highperformance computing and on the design of special purpose computers for
specific calculations. The Research and Development Division 2 undertakes
research on network statistical computing, and maintains a network system
of computers to support communicational activities in the Institute.

-

Staff-

Makio Ishiguro (Director), Prof.
Yoshiyasu Hamada-Tamura, Prof.
Satoshi Ito, Assist . Prof.
-

Makoto Taiji, Assoc . Prof.
Emiko Arahata, Assist. Prof.

Subjects -

•
•
•
•
•
•
•

Development of software for statistical data analysis
Generation of random numbers
Neural networks and statistical data analysis
Artificial intelligence, life, and society
Applied time series analysis and its methodology
Mathematical programming and numerical optimization
Computation of information criterions

Center for Information on Statistical Science
This center comprises three divisions; two of these are active on missions
of promoting research collaboration and coordinating exchange programs.
They also provide helpful information on statistical science, publicize research
results to assist the transfer of new methodology, and educate researchers and
the general public in statistical thinking.
The Division of Resaerch Coordination endeavours to facilitate the creation of collaborative research either betweeen statistical specialists and scientists of other field, or between academicians and practical statisticians who
work for industry. It gives necessary advise to those who want to hold international conferences and retreats devoted to those collaborations, and organizes workshops via a satellite communication system covering universities
and institutions.
The Division of Education and Information extensively collects scientific
information needed for research and study, communicates it through journals
and computer networks, and rearranges it to construct scientific databases in
prospect of a complete collection of research materials on statistical science.
To these ends, the division maintains an extensive library, which intensively
covers not only the fields of statistics, but also areas of active research at
the Institute, including physics, psycology, economics, etc. In addition, the
division is involved in educational activity: it organizes Statistical Education
Courses and a series of Statistical Mathematics Seminars for the public, researchers, and students. It gives relevant counsel to those who are faced with
any difficulties in understanding or making use of statistical theories.
11

The Institute has introduced the Division of International Research Visitor Program to appoint two outstanding foreign researchers as professors,
who are expected to make vital contributions to statistical science through
collaboration with the Institute's scholars.
-

Staff-

Masami Hasegawa (Director), Prof.
Y asumasa Baba, Prof.
Kouji Kanefuji, Assoc . Prof.
-

Takashi Okasaki, Prof.
Satosi Yamasita, Assist . Prof.

Subjects -

• Systematic transfer of scientific information and encouragement of research collaboration (domestic and international)
• Statistical analysis of multivariate and directional data
• Synthesis of stochastic processes
• Reliability theory based on life-span models
• Risk analysis of finance

12
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Research Collaboration

The Institute runs a unique system to promote collaborative research activities between statisticians and scientists in related fields such as social
sciences, medical sciences and engineering. The system was initiated in 1985
with a special intention, which has much to do with the past experience of the
Institute. Since the very beginning of the history of the Institute, one of the
basic principles has been to attach a great importance to applications. The
principle came from appreciating that innovative methodologies and theories
of statistics are frequently developed in the effort to solve real problems.
In the past decades the Institute has maintained research collaborations
between universities, government offices, private companies and various organizations. During this time, many useful works, both in theory and application, have been produced. This tradition of open collaboration with scientists
outside the Institute has created a progressive and liberal academic atmosphere which, we believe, has contributed to developing new interdisciplinary
research fields in related sciences.
The collaborative research activity was maintained through various research fields with various levels and types of collaboration, long before the
Institute was reorganized into an inter-university research Institute. Several
remarkable results have been produced from collaborative research in the la.st
decades. To our regret, however, when joint work is organized by researchers
at the individual level, the fruit of the collaborative research tends to be
received, by the general public, as a successfull contribution to the science
where the solved problems arose, even when our statisticians played the most
essential role. Obviously this tendency comes from the inherently abstract
nature of statistics. The statistician's contribution, although essential, is not
as easy to explain to the public at large as explaining the problem itself in
applied science. Accordingly, it seemed that the value and the raison d'etre
of the statisticians and the Institute was not appreciated as much as other
scientists and research institutes in the applied sciences.
Our present collaborative research system was initiated on the basis of two
understandings. Firstly, this kind of collaborative research activity is benefi13

cial to both statistics and other related sciences. Secondly, the statisticians
working in such circumstances need recognition, suppport and encouragement. We hope the present system to play a similar role as hospitals play in
medical sciences. Without constant stimuli from patients in hospital much
development in medical sciences would not be expected.
Since 1985 the system has been run by the Co-operative Research Committee, half of whose members are scientists from outside the Institute. Collaborative research projects between statisticians and scientists in related
scientific fields are called for each year. More than a hundred projects in
applied sciences and statistics are supported each year (see the figure below).
Projects are classified into two categories, methodologies and applications.
Projects in methodologies are further classified into four categories, basic
theory, computation, time series and sampling. Projects in applications are
classified into 5 categories, physical and engineering sciences, space and earth
sciences, bio-medical sciences, human and social sciences, and lastly, environmental sciences.
The system of collaboration is open to international projects as well . In
1993, the Institute took a further step to facilitate collaboration with researchers in overseas institutes or universities. At present , nine international
projects are underway with foreign researchers from 11 different countries.

projects
125
100

75
50
25
O~ - ' - - ~ - - ' - - - - ~ - ~ - ~ - ~ - - L - - - - ' - - ~ - - ' - - - - - ' year
1985 86 87 88 89 90 91
92
93 94 95
96
Number of collaborative research projects
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International Research Exchange

Historically, statistical science has developed in response to the need for
statistical ideas and methods to be exploited in other fields of science and
industry. Therefore the Institute has established a systematic way to promote
cross-disciplinary research projects either at a domestic or an international
scale (see the previous chapter).
The Institute has also pushed forward research exchange and collaboration with a wide variety of foreign institutions including universities and
governmental agencies. In 1988, the Institute and the U.S. Bureau of Census reached an agreement to conduct a program on academic exchange. In
1989, the Stichting Mathematisch Centrum, Amsterdam, entered into a contract with the Institute to explore possibilities of initiating joint research
projects. In 1996, an agreement was reached with The Institute of Statistics
and Operations Research, Victoria University of Wellington.
The Institute has been active as well in organizing international conferences and workshops. In 1995 - 1996, two international simposia were held
under the auspices of, or in partnership with, the Institute;
• Japan-Russia Symposium on Probability Theory and Mathematical Statistics, Tokyo, July 26~30, 1995
• Optimization and Computation, Tokyo, August 12~16, 1996

The Institute intensively encourages researchers that come to talk or give
lectures and to also stay for collaboration with the staff. As shown in the list
below, it received 55 visitors from 18 different countries. Of these researchers ,
18 entered into a visiting research fellowship. Another list follows showing
all the colloquia that were given by foreign visitors.
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Foreign Visitors (1995

~ 1996)

The asterisk* before a visitor's name indicates that he is a visiting )
research fellow.
Date in the list refers to the period of visiting research fellowship
or the day of colloquium.

C

- - - - - - - - - - - - -From Belgium - - - - - - - - - - - - -

Nesterov, Y. • • • • • • • • • • • • • · • 96. 8. 9

Teugels, J. L. • • .... .. • .... • 95. 7.20

- - - - - - - - - - - - - From Canada

Worsley, K. .. • • .......... • 96. 8.19

Burke, C ..... · .. · .. · ...... 95. 5.22
McLeod, A. I. · ...... · .. · .. 96. 6.18

- - - - - - - - - - - - - From China

* Cao, Y. · · · · · · · · · 94. 4. 1 ~ 96. 3.31
Wang, J . • .. • • • • • • • • • • • • • • • 96.10.16

* Wei, Y. · · · · · · · · · 96. 9.16 ~ 96. 9.20
Ya-Xing· · · • .. • • .. • • .. • • .. • 95. 3.27

- - - - - - - - - - - - - - From Cuba - - - - - - - - - - - - - -

Sosa, P. V. • .. • • .. • • .. • • .. • 95.10.13

* Jimenez-Soblinos, J. C.
.... 95. 9.27~95.12.25

- - - - - - - - - - -From Czecho Republic - - - - - - - - - - -

* Vlach, M. · · · · · · · 96. 5.15 ~ 97. 3.31
- - - - - - - - - - - - - From France - - - - - - - - - - - - -

* Kutoyants, Y.

* Bar-Hen, A. · · • • 94.10. 1 ~ 96. 4.30
*Jacod, J ......... 95. 5.16~95. 5.31

· · · · 96. 4.23 ~ 96. 5.22

- - - - - - - - - - - - - From Germany - - - - - - - - - - - - -

Frommer, A. · · · · · · · · · · · · · · 96. 9.20

Nakhaeizadhe, G. • • • • • • • • • 96. 3.25

*Jarre, F. • • • • .... 94.10. 1 ~ 95. 3.31

* Stoer, J. • • • • • • • 96.10. 2 ~ 97. 1.14

- - - - - - - - - - - - - - From India - - - - - - - - - - - - - -

Karandikar, R. L. • • • • • • • • • 96. 3.14

Parthasarathy, T. • • • • • • • • • 96.12.12

Mukherjee, S. P. • • • • • • • • • • 95.10.26

*Rao, P .......... 96.11.18~96.11.22

- - - - - - - - - - - - - - F r o m Italy - - - - - - - - - - - - - -

Spedicato, E. • • • • • • • • • • • • • • 96. 8. 9
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- - - - - - - - - - - - From

Lithuania

Raudys, S. • • • • • • • · · · · · · · · · 96. 3.21
- - - - - - - - - - F r om

the Netherlands - - - - - - - - - -

Neudecker, H. • • • • • • • • • • · · · 95. 8.23
- - - - - - - - - - -From

Pijn, J . P.· ··········· · ·· · -95.10. 13

New Zealand--- - - - - - - - -

Harte, D. • • • • • • • • • • • • • • • • • • 96. 7.29

*Penny, D.·······95. 1.28~95. 2.28

Hayakawa, Y. • · · · · · · · · · · · · 96. 1.12

* Vere-Jones, D.
· · · · 95.11. 1 ~ 96. 3.31

- - - - - - - - - - From

Republic of China - - - - - - - - - -

* Huang, W. T. • • • 96. 4. 1 ~ 96. 4. 6
- - - - - - - - - From

the Russian Federation

* Ulyanov, V. V.
····96. 2.14~96. 6.11
- - - - - - - - - - - - From

Singapore - - - - - - - - - - - -

Zhao, G. · · · · · · · · · · · · · · · · · · 96.11.19
- - - - - - - - - - - From

Switzerland - - - - - - - - - - -

Dodge, Y. · · · · · · · · · · · · · · · · · 96. 4. 4
- - - - - - - - - - From

the United Kingdom

Bhansali, R. · · · · · · · · · · · · · · · 96.12. 4
- - - - - - - - - - - From

* Khor, D. · · · · · · · · 94.10.17 ~ 95. 3.31

the U . S . A . - - - - - - -- - - -

Aoki, M. • • •· • • •· · · ··· · · · · · 95.12.26

*Ralescu, D. · ·· • · 94.11. 9~95. 9.30

Browne, M. W. • • • • • • • • · • • • 96. 9.20
Hayter, A. J. • · · · · · · · · · · · · · 96.10.23

Saigal, R. · · · · · · · · · · · · · · · · · 95. 6.21
Takeuchi, M. • • • • • • • • • • • • • • 95.12.19

Indow, T. • • • • • · • · · · · · · · · · · 95. 4. 6

Thorne, J . L. • • • • • • • • • • • • • • 95. 5.30

* Inkeles, A.•••••• 95.11.10 ~ 95.11.21

*

Matthews, M . • • • • • • • • • • • • • 96. 1.12

ibd. ··········96.12. 2~96.12.14
Uyenoyama, M. • • • • · • • • • • • 96.12. 6
Wyss, M. · · · · · · • • • • • • • • • • • 96. 1.12

* McDonald-Scott, P.
· · · · 94. 6. 8 ~ 95. 3.31
* Monteiro, R. • · • • 96. 6.10 ~ 96. 9. 8

Ye, Y. · · · · · · · · · · · · · · · · · · · · · 96. 8.20
Zellner, A. • • • • • • • • • • • • • • • • 95. 8.28

Nei, M. · · · · · · · · · · · · · · · · · · · 95. 3.14

Zhao, L. P. · · · · · · · · · · · · · · · · 96. 3.15
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Colloquia by foreign visitors
(1995 ~ 1996)

Speaker (Country)
Bar-Hen, A.
(France)

Penny, D.
(New Zealand)

Jane, F.
(Germany)

Nei, M.
(U.S . A.)

Ya-Xing
(China)

Indow, T.
(U . S. A .)

Jacod, J.
(France)

Jacod, J .
(France)

Burke, C.

Title

Date

Generalization of the Mahalanobis distance to the case of continuous and
discrete variables.

1995. 1.11

Problems of unequal nucleotide com position in phylogenetic inference.

1995. 2.15

A new implementation of an interiorpoint method for solving linear programs .

1995. 3. 8

Current debates on the statistical methods for phylogenetic inference.

1995. 3.14

On the convergence properties of conjugate gradient methods and related
topics.

1995. 3.27

On the regular patterns of various human behaviors -counted data on
time-dimension.

1995. 4. 6

Estimation of the diffusion coefficient
for discretized diffusions and roundoff errors.

1995. 5.18

Rates of convergence in Euler approximation schemes.

1995 . 5.19

J-language -its strong characteristic.

1995 . 5.22

Combining protein secondary structure
and evolution.
On the affine scaling method.

1995. 5.30

(Canada)

Thorne, J. L.
(U . S. A .)

Saigal, R.

1995. 6.21

(U . S. A .)

Teugels , J. L.
(Belgium)

Neudecker, H.
(The Netherlands)

Modeling the tail of a probability distribution.
Asymptotics of Pearson-Hotelling principal component vectors of sample
variance and correlation matrices.
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1995. 7.20
1995. 8.23

Speaker (Country)
Zellner , A.
(U . S. A .)

Title
The Bayesian Method Of Moments (BM

Date
1995. 8.28

OM) approach with applications.

Jimenez-Soblinos, An overview on the Cuban Neuroscience
Center's works in random dynamiJ. C. (Cuba)
cal systems.

1995 .10. 5

Sosa, P. V.

Nonlinear time series analysis of neuroscience data.
Nonlinear dynamics of epileptic seizure
activity on basis of intracran ial EEG
recordings.

1995.10.13

Secretary selection problem.

1995.10.26

On fractal models for point processes.

1995.11. 8

A repeated measurements approach in
clinical trials.

1995.12.19

Statistical description of market shares
in emergent market.

1995.12.26

Detailed mapping of precursory seismic
quiescence and other seismicity parameters (b-value etc.).

1996 . 1.12

Properties and assessments of earthquake
forecasting algorithm M8.

1996. 1.12

Estimating fault motion from crustal
deformation.
Practical applications of the Gibbs sampler in Bayesian reliability theory.

1996 . 1.12

Karandikar, R. L. On convergence of invariant measures
(India)
for perturbed Markov chains and its
application to game theory.

1996. 3.14

Zhao, L. P.

Estimating equations and their application to family studies.

1996 . 3.15

Generalization, learning curves and overtraining in non-linear single layer perceptron classifiers.

1996. 3.21

(Cuba)

Pijn, J. P.
(The Netherlands)

Mukherjee, S. P.

1995.10.13

(India)

Vere-Jones, D.
(New Zealand)

Takeuchi, M.
(U.S . A.)

Aoki, M.
(U.S.A .)

Wyss , M.
(U .S . A.)

Matthews, M.
(U . S. A .)

Matthews, M.
(U . S. A.)

Hayakawa, Y.
(New Zealand)

(U . S. A.)

Raudys, S.
(Lithuania)
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1996 . 1.12

Speaker (Country)
N akhaeizadhe, G.
(Germany)

Dodge, Y.
(Switzerland)

Kutoyants, Y.
(France)

Kutoyants, Y.
(France)

Ulyanov, V.
(Russ. Fed .)

McLeod, A. I.
(Canada)

Harte, D.
(New Zealand)

Nesterov, Y.
(Belgium)

Spedicato, E.
(Italy)

Worsley, K.
(Canada)

Ye, Y.
(U.S . A.)

Monteiro, R.
(U . S.A.)

Browne, M. W.

Title

Date

Data mining in Daimler-Benz and Germany.

1996. 3.25

Simulation and the natural random numher generator.

1996. 4. 4

Non parametric inference for ergodic diffusion processes.

1996. 5.10

Statistical inference for spatial Poisson
processes.

1996. 5.10

Gaussian approximation and asymptotic
expansions for functionals of independent random elements.

1996 . 6. 5

Looking for long memory in annual geophysical time series.

1996. 6.18

Multifractal formalism using large deviations.

1996. 7.29

Parabolic target space and primal-dual
interior point methods for linear programming.

1996. 8. 9

ABS methods for linear and nonlinear
algebraic equations.

1996. 8. 9

The geometry of random images and
mapping the human brain.

1996. 8.19

How partial knowledge helps to solve
linear programs.

1996. 8.20

Primal-dual path following algorithms
for semidefinite programming: a tuto rial.

1996. 9. 4

Latent curve analysis.

1996. 9.20

Some recent progress in Krylov subspace methods for the Wilson fermion
matrix.

1996. 9.20

Automobile insurance in China.

1996. 9.20

(U.S . A.)

Frommer, A.
(Germany)

Wei, Y.
(China)
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Speaker (Country)
Wang, J.
(China)

Hayter, A. J.
(U . S. A.)

Zhao, G.
(Singapore)

Rao, P.

Title

Date

The efficiency of least-squares estimators.
On the relationship between stepwise
decision procedures and confidence
sets.

1996.10.16

The analyticity of paths, the curvature
integral and the complexity of interior point methods.

1996.11.19

Spatial data analysis: an introduction.

1996.11.20

Autoregressive model selection for multistep forecasting.

1996.12. 4

Inferring demographic history of natural populations from self-incompatibility alleles.

1996.12. 6

Incorporating protein structure into

1996 .12.11

1996 .10.23

(India)

Bhansali, R.
(U. K.)

Uyenoyama, M.
(U . S. A.)

Thorne , J. L.
(U.S . A.)

models of protein evolution.

Parthasarathy, T. Univalence of mappings.
(India)

21

1996.12 .12

5

Publications

One of the driving forces behind the rapid progress of modern science has
undoubtedly stemmed from the broad communication of research findings
through international journals and reports. For the sake of publicizing its
activity throughout academic and industrial circles, the Institute launched
the Annals of the Institute of Statistical Mathematics (AISM) in 1949 at the
early stage of its foundation. AISM has today a world-wide reputation and is
listed in citation review journals. The aimes of the AISM and how to submit
manuscripts are shown in the excerpt below.

The Aims and Scope of AISM
Annals of the Institute of Statistical Mathematics (AISM) aims to provide an international forum for open communications among statisticians
and research workers working with the common purpose of advancing human knowledge through the development of the science and technology of
statistics.
..,.-

AISM will publish the broadest possible coverage of statistical papers of highest quality. The
emphasis will be placed on the publication of
papers related to the following activities: ( a)
establishment of new areas of application, (b)
development of new procedures and algorithms,
(c) development of unifying theories, (d) analysis and improvement of existing procedures and
theories, (e) communication of empirical findings
with supporting real data.

In addition to papers by professional statisticians, contributions from
authors in various fields of application will be published. Authors discussing
applications are encouraged to cont ribu te a complete set of data used in their
papers to the AISM Data Library. The Institute of Statistical Mathematics
will distribute it upon request from readers (see pages 405 and 606, Vol. 43,
No. 3, 1991) . The final objective of AISM is to contribute to the advancement
of statistics as the science of human handling of information to cope with
uncertainties . Special emphasis will thus be placed on the publication of
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papers that will eventually lead to significant improvements in the practice
of statistics.
Submission of papers: Manuscripts may be submitted by the authors in
two ways: (i) Four copies of each paper may be sent to the Editorial Office.
(ii) Four copies of each paper may be sent to a Section Editor . In the latter
case, one copy should be sent simultaneously to the Editorial Office with the
copy of the forwarding letter addressed to the Section Editor in transmitting
the paper. In both cases, the date of receipt of the paper is the one on which
the paper with the covering letter is received at the Editorial Office .

AISM is presently distributed by Kluwer Academic Publishers, Tokyo.
Titles and abstracts of papers in recent volumes can be found at the internet
site of the Institute (http://www.ism .ac.jp/) .
The Institute publishes another periodical, Proceedings of the Institute of
Statistical Mathematics, which carries scientific papers and articles on topics
of research (in Japanese with abstracts in English). Titles of those papers
are given in the list of published papers (see Chapter 6).
In addition to the two journals mentioned above, the Institute issues five
technical reports:

•
•
•
•
•

Research Memorandum
Computer Science Monographs
Research Report
Reports on Statistical Computing
Cooperative Research Reports

The Research Memorandum, though denominated as memorandum, has almost the content of a full research paper, and thus fulfills the important
mission of giving immediate publicity to research findings; it enables the
Institute's staff to announce achievements with minimal delay.
A list of the five reports released in 1995 - 96 follows. Any one who wishes
to get copies of these reports, please e-mail resinfo@ism.ac.jp.
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Technical Reports

Research Memorandum
Technical reports in English that give immediate publicity to research findings . )
The full content of some of them can be downloaded from the internet site
(
(http://www.ism.ac.jp/).

NO . 539: Aki, S. and Hirano, K., Lifetime distribution and estimation

problems of consecutive-k-out-of-n: F systems. (January 4, 1995)
NO. 540: Kitagawa, G., Ishiguro, M. and Sakamoto, Y., Model selection

by EIC, a bootstrap version of AIC. ( January 6, 1995)
NO. 541: Yamasita, S., The relationship of regularity to late avoidance

behaviour of traffic mode choice. (January 6, 1995)
NO . 542: Nishiyama, Y., A central limit theorem for infinite dimensional

local Martingales. (January 31, 1995)
NO. 543: Higuchi, T. , Statistical inference of groundwater radon. (February 1, 1995)
NO. 544: Shoji, I. and Ozaki, T., Reconsideration of the local linearization

scheme for nonlinear time series modeling. (February 7, 1995)
NO. 545: Yato, T . and Yamasita, S., The sensitivity analysis and simpli-

fying the calculation of the pension ALM. (March 28, 1995)
NO. 546: Zhao, Y ., Distributions of linear combinations and error rates of

linear discriminant function under elliptical distributions . (March
10, 1995)
NO. 547: Monteiro , Renato D. C. and Tsuchiya, T. (Takashi), Global con-

vergence of the affine scaling algorithm for convex quadratic programming. (March 28, 1995)
NO. 548: Ishiguro, M., A spatiotemporal model of atmospheric fluctua-

tion. (March 14, 1995)
NO. 549: Konishi, S. and Kitagawa, G., Generalized information criterion

and the bootstrap. (March 16, 1995)
NO. 550: Kanefuji , K. and Iwase, K., On an exponential inverse Gaussian

distribution. (March 15, 1995)
NO. 551: Wang, J. F. and Taguri, M., Better jackknife confidence intervals.
(March 20, 1995)
NO. 552: Jane, F., Kocvara, M. and Zowe, J., Topology and geometry

design for trusses by interior point methods . (March 31, 1995)
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NO. 553: Muramatsu, M. and Tsuchiya, T. (Takashi), Infeasibility detection in an affine sea.ling infeasible interior point algorithm . (March
SJ, 1995)
NO. 554: Itoh,

Y., The paper-scissors-stone model - A nonlinear inte-

grable system - . (March JS, 1995)
NO. 555: Ichikawa, M. and Konishi, S., Bootstrap tests for the goodness

of fit in linear latent variable models. ( April 17 , 1995)
NO. 556: Higuchi, T., On the resampling scheme in the filtering procedure

of the Kitagawa Monte Carlo filter. ( April 18, 1995)
NO. 557: Shoji,

I., Approximation of a continuous time stochastic process

by a new local linearization method. ( April 20, 1995)
NO. 558: Iba, Y., Learning with hierarchical structures -

an approach

from Bayesian statistics-. (April 25, 1995}
NO. 559: Yanagimoto, T., Estimation based on estimating equations -

From the maximum likelihood method and the method of moments. (May 2, 1995}
NO. 560: Yoshida, N., Asymptotic expans10n of a functional of a one-

dimensiona.l diffusion process. (May 31 , 1995)
NO. 561: Shoji, I. and Ozaki, T., Comparative study of estimation meth-

ods for a continuous time stochastic process. ( June 1, 1995)
NO . 562: Klebanov, L. B., Rachev, S. T. and Shimizu, R., Distributions

of monomial and linear forms with random coefficients. (June 15,
1995)
NO. 563: Tanemura, M., Some problems of spatial patterns on the sphere.
{ June 23, 1995}

NO. 564 : Higuchi, T., The Kitagawa Monte Carlo filter using the genetic

algorithm operators. (June 26, 1995)
NO. 565: Tsuchiya, T . (Takahiro) and Matsunawa, T., Multivariate non-

parametric statistical uncertainty relation and statistical fundamental equations for complex random matrices. ( June 26, 1995)
NO. 566: Tsuchiya, T. (Takahiro) and Matsunawa, T., Specification of non-

parametric models for observations in multivariate real case. (June
26, 1995}
NO. 567: Tsuchiya, T . (Takahiro) and Matsunawa, T ., Improved nonpara-

metric statistical uncertainty relations. (June 26, 1995}
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NO. 568: Nagahara, Y., Non-Gaussian distribution for stock returns and
related stochastic differential equation. ( July 5, 1995)
NO . 569: Nagahara, Y., Note on a comparison of parameter estimation

methods for a stochastic differential equation. (July 5, 1995)
NO. 570: Iba, Y., Markov chain Monte Carlo algorithms and their appli-

cations to statistics. ( July 6, 1995)
NO. 571: Ogata, Y., Markov chain Monte Carlo integration through simu-

lated annealing and its application to likelihood computation of
Bayesian models. (August 3, 1995)
NO. 572: Sakamoto, Y. (Coordinator, Research Committee for the Study of

the Japanese National Character, ISM), A study of the Japanese
national character: Ninth nationwide survey. (September 8, 1995)
NO . 573: Wang, J. F. and Taguri, M., Bootstrap method -

an introduc-

tion from a two sample problem. (September 14, 1995)
NO . 574: Wang, J. F. and Taguri, M., Effect of bootstrap resample size
for quadratic functional statistics. (September 14, 1995)
NO. 575: Wang, J. F., Ohuchi, S. and Taguri, M., Higher order accurate

confidence intervals for smooth functions of means with application to the correlation coefficient. (September 14, 1995}
NO . 576: N agahara, Y. and Kitagawa, G., Non-Gaussian stochastic volatil-

ity model. (September 27, 1995)
NO . 577: Yato, T. and Yamasita, S., An infinite period problem of pension
ALM: An application for MDP. (October 25, 1995)
NO. 578: Kitagawa, G., Self-organizing state space model. (October 24,
1995}
NO. 579: Kitagawa, G. and Nagahara, Y., Monte Carlo smoothing method

for seasonal adjustment. (October 24, 1995)
NO. 580: Sakamoto, Y., Takada, Y. and Yoshida, N., Inadmissibility of

the usual prediction region in a multivariate normal distribution .
(November 2, 1995)
NO. 581: Kawano, H. and Higuchi, T., A generalization of the minimum

variance analysis method. (November 7, 1995)
NO . 582: Yamasita, S., Modal choice model by logit model with N-M util-

ity function . (December 1, 1995}
NO . 583: Iba, Y., Statistical methods for information integration (ver.1.1).

(December 5, 1995)
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NO . 584:

Iba, Y., Information integration and fundamental problems in
artificial intelligence. (December 5, 1995)

NO . 585:

Yoshimoto, A. and Shoji, I., Forest land valuation for Sugi and
Hinoki stands under stochastic log prices in Japanese markets.
(December 21, 1995)

NO. 586:

Shoji, I. and Ozaki, T ., A local linearization method for multivariate stochastic processes. (December 26, 1995)

NO. 587:

Shoji, I., Consistency of the estimator derived from the Euler
method. (December 26, 1995)

NO. 588:

Tsuchiya, T. (Takahiro) and Konishi, S., General saddlepoint approximations and normalizing transformations for statistics in
multivariate analysis. ( January 9, 1996)

NO. 589:

Ogata, Y., Space-time point-process models for earthquake occurrences. (January 12, 1996)

NO. 590:

Kawano, H. and Higuchi, T., Bootstrap method for the minimum
variance analysis : Error estimation for the maximum variance
eigenvector. (January St, 1996)

NO. 591:

Higuchi, T ., An analysis of time-varying frequency wave by using Self-ORganizing Time Series Model(SORTism). (January 31,
1996)

NO. 592:

Iba, Y., An introduction to statistical physics - spin models on
lattices and Markov chain Monte Carlo-. (January 31, 1996)

NO . 593:

Iba, Y. and Tanaka-Yamawaki, M., A statistical analysis of human random number generators. (January 31, 1996}

NO. 594:

Kitakado, T. and Hirano, K., Distribution of the number of success runs in two-state Markov chain and its applications. (February 9, 1996)

NO. 595:

Iba, Y., Statistical methods for information integration (ver.2 .5).
(February 19, 1996)

NO. 596:

Terlaky, T. and Tsuchiya, T. (Taka.shi), A note on Mascarenhas'
counter example about global convergence of the affine scaling
algorithm. (February 26, 1996)

NO . 597:

Uchida, M., On number of occurrences of success-runs of exact
length k. (March 6, 1996)
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NO. 598: Uchida, M., Joint distributions of numbers of success-runs un-

til the first consecutive k successes in a second-order two-state
Markov chain. (March 6, 1996)
NO . 599: Nishiyama, Y., Some central limit theorems for / 00 -valued semi-

martingales and their applications. (March 22, 1996}
NO . 600: Nishiyama, Y., A note on nonparametric inference for stochastic

processes. (March 22, 1996)
NO. 601: Yoshida, N ., Asymptotic expansion for martingales with jumps

and Malliavin calculus. (March 19, 1996)
NO . 602: Aki, S. and Hirano, K., Lifetime distributions of consecutive-k-

out-of-n: F systems. (March 25, 1996}
NO . 603: Hirano, K., Aki, S. and Uchida, M., Distributions of numbers of

success-runs until the first consecutive k successes in higher order
Markov dependent trials. (March 25, 1996)
NO. 604: Kanefuji, K. and Iwase, K., Estimation for a scale parameter

with known coefficient of variation. (March 26, 1996}
NO . 605: Mizuno, S. and Jane, F., Global and polynomial-time conver-

gence of an infeasible-interior-point algorithm using inexact computation. (April 9, 1996}
NO. 606: Iba, Y., Tanaka-Yamawaki, M., Hiraoka, C. and Kaji, M., Human

random number generators. ( April 10, 1996)
NO . 607: Yury A. K., Efficient density estimation for ergodic diffusion.

( April 30, 1996)
NO. 608: Iba, Y. and Tanaka-Yamawaki, M., A statistical analysis of hu-

man random number generators. (May 27, 1996)
NO. 609: Eguchi, S. and Copas, J. B., A class of local likelihood methods

and near-parametric asymptotics. (May 28, 1996}
NO. 610: Gotze, F ., Prohorov, Yu. V. and Ulyanov, V. V., On smooth be-

haviour of probability distributions under polynomial mappings .
(June 5, 1996)
NO. 611 : Kaise, T. , Ishiguro, M., Yafune, A. and Matsubara, T., Survival

analysis after surgical operation for the esophageal cancer based
on EIC . (June 20, 1996}
NO. 612: Guo, Z.-Q . and Ogata, Y., Statistical relations between the pa-

rameters of aftershocks in time, space and magnitude. ( June 21,
1996}
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NO . 613:

Higuchi, T., Monte Carlo filter approach to small count time
series analysis. (June 19, 1996}

NO. 614:

Kaise, T., lshiguro, M., Yafune, A. and Matsubara, T., Survival
data modeling by EiC in esophageal cancer with multiple factors
affecting surgical outcomes. ( June 25, 1996)

NO . 615:

Uchida, M., Waiting time problems for sequence patterns of discrete random variables. ( July 30, 1996)

NO . 616:

Komaki, F., An estimating method for parametric spectral densities of Gaussian time series. ( July 30, 1996)

NO . 617:

Monteiro, R.D.C. and Tsuchiya, T. (Taka.shi), Polynomiality of
primal-cl ual algorithm for semidefinite linear complementarity
problem based on the Kojima-Shindoh-Hara family of directions.
(August 5, 1996)

NO . 618:

Hiejima, Y., The interpretation of the quasi-likelihood via the
titled exponential family. (September 10, 1996}

NO . 619:

Uchida, M., Joint distributions of numbers of success-runs until the first consecutive k successes in a higher-order two-state
Markov chain. (September 2,1, 1996)

NO . 620:

Yamasita, S. and Hagiyama, M., Subjective distribution of the
travel time. (September 25, 1996)

NO . 621:

Sakamoto, Y . and Yoshida, N., Asymptotic expansion of Mestimator over Wiener space. (September 27, 1996)

NO . 622:

Ulyanov, V., Fujikoshi, Y. and Shimizu, R., Non-uniform bounds
for remainder term in asymptotic expansions of distribution functions for scale mixtures. (October 1../, 1996)

NO . 623:

Iba, Y., A quantum associative memory. (October 1../, 1996)

NO . 624:

Iba, Y., A mean field approach to variable selection for multiple
regression. ( October 1../, 1996)

NO. 625:

Uchida, M., On the number of occurrences of success runs specified length in a higher-order two-state Markov chain. (October
23, 1996)

NO . 626:

Shimura, T., On distributions that have exponential tails but are
not convolution equivalent. (November 1, 1996)

NO. 627:

Monteiro, R. D. C. and Tsuchiya, T. (Taka.shi), Polynomial convergence of a new family of primal-dual algorithms for semidefinite programming. (November 21, 1996)
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NO . 628: Higuchi, T., Chi, P.

J. and Russell, C. T., Stabilities of param-

eters in nonlinear statistical models for analysis of the magnetometer array data. (December 26, 1996)

Computer Science Monographs
( Technical reports in English on computer programs and software for statistical science. )

28: Adachi, J. and Hasegawa, M., MOLPHY Version 2.3; Programs for
molecular phylogenetics based on maximum likelihood. (March, 1996}
Research Report
(

Technical reports, mostly in Japanese , on the methodology of survey and analysis )
of measured data.

76: Yoshino, R., Suzuki, T., Hayashi, C., Miyake, I., Sasaki, M., Mu-

rakami, M., and Hayashi, F., Application of cultural link analysis for
comparative Social survey - General report-. (March, 1995}
77: Yoshino, R ., Suzuki, T ., Hayashi, C., Miyake, I., Sasaki, M., Mu-

rakami, M., and Hayashi, F., Application of cultural link analysis for
comparative social survey - Manual for the study of international
comparative survey-. (March, 1995}
78: Yoshino, R., Suzuki, T., Hayashi, C., Miyake, I., Sasaki, M., Murakami, M., and Hayashi, F., Application of cultural link analysis for
comparative social survey -Codebook of Italy survey '92-. (March,
1995}
79: Yoshino, R., Suzuki, T., Hayashi, C., Miyake, I., Sasaki, M., Mu-

rakami, M., and Hayashi, F., Application of cultural link analysis
for comparative social survey -Free-answers of Italy survey '92-.
(March, 1995}
80: Yoshino, R., Suzuki, T ., Hayashi, C ., Miyake, I., Sasaki, M., Murakami, M., and Hayashi, F., Application of cultural link analysis
for Comparative social survey -Codebook of Dutch survey '93-.
(March, 1995}
81: Yoshino, R., Suzuki, T., Hayashi, C., Miyake, I., Sasaki, M., Murakami, M., and Hayashi, F., Application of cultural link analysis
for comparative social survey - Free-answers of Dutch survey '93-.
(March, 1995}
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82: Yoshino, R., Suzuki, T., Hayashi, C., Miyake, I., Sasaki, M., Murakami, M., and Hayashi, F., Application of cultural link analysis
for comparative social survey -Codebook of a common file of Italy
survey '92 & Dutch survey '93-. (March, 1995)

Reports on Statistical Computing
Technical reports in Japanese and English that describes management and ma- )
( nipulation of computer systems .

025: Ishiguro, M., Publication list formatting system for WWW and LaTeX. (October, 1995)
026: Ishiguro, M., DEBB, a debugging bug, manual. (December, 1995)

Cooperative Research Reports
Reports, in Japanese and English, on the achievements emergeing from collabo- )
( rative research projects in the Institute.

65: Hasegawa, M., Development of statistical methods for analyzing DNA
sequence data. (December, 1994)
66: Itoh, Y., Statistical distribution of symmetry groups for inorganic
crystal structure database (ICSD) (II). (December, 1994)
67: Onoyama, K., Statistical approaches to biological classification. (March,
1995}
68: Kishida, K ., Inverse problems and applications. (March, 1995)
69: Munakata, T., Spatio-temporal patterns in strongly coupled systems
and computer simulation. (March, 1995)

70: Ueda, S., Statistical data analysis for word ordering rule. (March,
1995)
71: Yamada, S., Theory of estimation and its applications. (March, 1995)
72: Ushijima, T., Proceedings of 1994 workshop on MHD computations
applied to the controlled thermonuclear fusion research based on MHD
mathematical model. (February, 1995)

73: Tanabe, K., Optimization -Modeling and algorithms 6-. (March,
1995}
74: Ishiguro, M., Statistical imaging based on radio interferometric data.
(March, 1995)
75: Shimura, T., Additive processes and related topics (2). (March, 1995}
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76: Mimura, M., Fundamental theories of deterministic and stochastic
models in mathematical biology. (March, 1995}
77: Tanabe, K., Optimization -Modeling and algorithms 7 - . (October, 1995}
78: Katada, T., Quantitative analysis in archaeology -Applying statistics in archaeology -. (October, 1995}
79: Kondoh, M ., Statistical analysis of time series -Theory and appli-

cation-. (November, 1995)
80: Sakai, H ., Analysis of random phenomena in engineering and science

-Theory and application - . (November, 1995)
81: Konno, H., Inverse problems and applications (2). (March, 1995)
82: Yamada, S., Theory of estimation and its applications (2). (February,
1996}
83: Itoh, Y., Statistical distribution of symmetry groups for Inorganic

Crystal Structure Database(ICSD) (III). (February, 1996}
84: Tanabe, K. , Optimization -Modeling and algorithms 8-. (March,
1996}
85: Ushijima, T., Proceeding of 1994 - Workshop on MHD computations
- applied to the controlled thermonuclear fusion research based on
MHD mathematical model-. (February, 1996}
86: Yanai, H. , Study on the structural analysis of multivariate qualitative
data. (March, 1996}
87: Hoshi, T., Statistical analyses of semiarid lands based on remote sensing data. (March, 1996}
88: Shimura, T., Additive processes and related topics (3). (November,
1996}
89: Tanabe, K. , Centered Newton methods and differential geometry of
optimazation. (November, 1996}
90: Hosoya, Y., Statistical analysis of time series -Theory and application - . (November, 1996}

91: Yamamoto, M., Methods for analyzing random phenomena and their
applications to science and engineering. (December, 1996}
92: Tanabe, K., Optimization -Modeling and algorithms 9 - . (November, 1996)
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6

Published Papers and Books

Much of the achievement made by the staff of the Institute consists of
scientific papers and monographs. Each of the staff has selected works worthy
of note out of his/her papers and books published in the period January, 1995,
to December, 1996 , to complete the following list. Also included are works
by visiting professors and students.
The list contains a few works that were published in 1994 but not listed in the previous )
( Activity Report 1992 - 1994.
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separation in the mitochondrial DNA tree: heterogeneity among
amino acid sites, Journal of Molecular Evolution, vol. 40, no. 6, 622628, 1995.
Adachi, J. and Hasegawa, M.: Time scale for the mitochondrial DNA tree
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Baba, Y.: Scaling methods for ranked data, in Data Science and its Applicatio ns (eds. Y. Escoufier, C. Hayashi, B. Fichet, N. Ohsumi, E.
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the formulation of the Newton interior-point method for nonlinear
programming, Journal of Optimization Theory and Applications,
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Endou, A., Yoshimura, I. , Morikawa, T., and Yanagawa, T.: A proposal
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case in comparative clinical trials (in Japanese), Journal of Applied
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Fukuda, K. and Nakamura, T.: An analysis of the household saving rate
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Hanba, S.: Control of bilinear systems, Ph.D. Thesis, The Graduate University for Advanced Studies, 1996.
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IEEE Conference on Decision and Control, 4673-4678, 1996.
Hara , H., Kojima, K., and Tamura, Y. : Generalization of channel capacity
based on stochastic processes and its statistical response properties
(in Japanese), Proceedings of the Institute of Statistical Mathematics, vol. 44, no. 1, 105-119, 1996.
Hasegawa, M. and Adachi, J. : Phylogenetic position of cetaceans relative
to artiodactyls: reanalysis of mitochondrial and nuclear sequences,
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inferred from the amino acid sequences of translation elongation
factors la/Tu and 2/G, Advances in Biophysics, vol. 32, 73- 120,
1996.
Hashimoto, T., Nakamura, Y., Kamaishi, T., Adachi, J ., Nakamura, F .,
Okamoto, K., and Hasegawa, M.: Phylogenetic place of kinetoplastid protozoa inferred from a protein phylogeny of elongation factor
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38

Hashimoto, T., Nakamura, Y., Kamaishi, T., Nakamura, F., Adachi, J.,
Okamoto, K., and Hasegawa, M.: Phylogenetic place of a mitochondrion-lacking protozoan, Giardia lamblia, inferred from amino acid
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models (in Japanese), Journal of the Society of Life Analysis of
Ca ncer, vol.15 , no. I, 11- 17, 1995.
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1996.
Kato , H .: A statistical system analysis for nonstationary biometric time
series (in Japanese), Japanese Journal of Bio M edical Engin ee ring,
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7

Educational Programs, Consultation,
and Assistance

Educational courses on statistical science are held for the benefit of researchers, students, and the general public four times a year. The first course
is presented at a beginner's level and the others at an advanced level. Those
offered during 1995- 96 are as follows :

-

in 1995•
•
•
•

-

Statistical Analysis Using AIC
Theory and Practice of Time Series Analysis
Statistical Analyses of Social Survey Data
Information Geometry

in 1996 •
•
•
•

Statistical Analysis Using AIC
Quantification Method
Statistical Data Analysis for Health Science
Development of Computational Statistics

In addition , once or twice a year a lecture open to the public is held to
announce representative topics out of our research results.
The Institute endeavors, chiefly through the Center for Information on
Statistical Science, to make the results of statistical research available to the
public by providing a consultancy and assistance service.
Requests to undertake research for private institutions are also accepted
when the participation of the Institute is deemed worthwhile.
The Institute accepts graduate students, technicians, and researchers from
universities and private institutions for non-degree programs of continuing
education. Since 1989 the Institute has also run a degree-awarding graduate
school for general research in statistical sciences.
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Software Products

The creation of new theories and new methods of analysis generally accompany testing procedures, which are often fulfilled through complicated
calculations run by elaborate computer programs. The Institute believes that
programs and software completed in the course of research should be delivered
as quickly as possible to the relevant fields of science and business. Therefore
the Center for Development of Statitical Computing is engaged in cataloguing, and storing in a library, the software products developed at the Institute.
Detailed information on the library, named ISMLIB, is available through the
Division of Research and Development 1 ( e-mail: ismlib@ism.ac.jp, facsimile:
+81-3-5421-8796, internet: http://www.ism.ac.jp/). Some programs in the
library can be downloaded from the internet site.
Following is a partial list of programs developed in the Institute . Most of
the programs are coded in Fortran, C, C++ and S. More precise descriptions
of some of these programs are presented in "Computer Software Products of
the Institute of Statistical Mathematics," ISM Reports on Statistical Computing, no. 1, 1987.

TIMSAC
TIMe Series
(

Main featvres :
)

Package of programs for analysis, prediciton and
control of time series.

Analysis and
Co ntrol

Typical examples of appli ca tion :

•
•
•
•
•

Analysis of channel records of brain wave
Analysis of economic data
Optimal control of plants
Implementation of ship's autopilot
Analysis of seismological data
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BAYSEA

CAY,,;..
SEaJonal
Adjtutment

Main featwreJ:

)

Computer program for realizing a decompositon
of a time series into trend, seasonal and irregular
components.
Typical example of application:

• Seasonal adjustment of economic time series

CATDAP
( CATegorical

Main featwreJ :
)

A program for the selection of variables that explain well the structure of categorical data.

Data Analy5i5
Typical examplu of application :

• Analysys of multi dimensional contigency table

NOLLSl

Main featwre5:

A program for nonlinear least square methods.
( NonLfo~,
Lea5t Square
method 1

)

QUANT
( QUANTification theory

Typical example! of application:

•
•
•
•

Analysis of materials for a nuclear reactor
Design of plats
Pharmacokinetics for a new drug
Analysis of the respiratory organ by using sonic
echo
• Spectrum analysis in X-ray spectroscopy
Main feature! :

)

Programs for the qauntification theories of type I,
II, III
•
Typical example! of application :

•
•
•
•
•

Survey of behaviour of the younger generation
Analysis of clinical data
Predicition of election
Effect of advertisement
Data analysis in educational psychology
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MINTS

Main features :

Package of programs for cluster analysis.
Mini Numeri-)
cal Taxonomy
(

Typical examples of application:

• Pattern recoginition
• Marketing segmentation
• Classification of methods of training

System

DALL

Main features :

DAvidon's a/go~
rithm for Log
( Likelih_ood max1m1zation

ARdock

Davidon's variance algorithm subroutine customized
for maximum likelihood.
Typical examples of application:

• Analysis of medical data
• Analysis of multi-dimensional non-stationary data

Main feat•res :

A dialogue system for system analysis.
dock for AR
(

)

models

Typical examples of application:

• Analysis of industrial plants
• System analysis
• Analysis of chemical processes in human bodies

LSAR

(

Locally Station)
ary A utoRegressive model

Main features :

A program for estimating the changing point of a
time series based on a one dimensional or multidimensional locally stationary au to regressive model.
Typical examples of application:

• Estimation of the arrival time of an eartquake
wave

RCON

Main features :

A program for supproting cooperative research
Remote CON- )
( suiting system

among researchers in separate areas
Typical examples of application:

• Promotion of copperative research
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MOLPHY
programs f or

Main f eatsres:
)

MOLe cular
(

P HY/og en eti cs

A program for inferring evolutionary trees from
protein (amino acids) or DNA sequences using maximum likelihood.
Typical examples of application :

• Inference of evolutionary trees from aligned sequences

MISISM
Map Info rma-J
ti on Syst em of
th e Institute of
( Statistical Math
emati cs

SAPPS

Main features :

A program for drawing graphics of statistical concepts on a map.
Typical examples of application :

• Statistics of educational data
• Epidemiology
• Area marketing
Main featsres :

Models of point processes for analyzing a series of
earthquake events.
Typical example of application:

• Seismicity analysis

AFT

Main featsres :

A program for analyzing a series of aftershock events
using personal computers.
Typical example of application :

• analysis of aftershocks

OMORI

Main features :

A program for analyzing a senes of aftershocks
using personal computer.
Typi cal example of application:

• Anlysis of aftershocks
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STATS
STat e-space
(

Analysis of

Tim e seri es

Main features :

)

Programs for time series with various characteristics (nonstationarity, non-gauss , non- linearity,
missing values and outliers, etc. ) with the aid of
state space models.
Typi cal examples of appli cati on :

•
•
•
•
S _timsac

Seasonal adjustment of economic data
Interpolation of missing values
Estimetion of non-stationary spectrunm
Non-Gaussian smoothing

Main f eatures :

A graphical user interface for TIMSAC on workstations with S
Typical examples of appli cati on :

• Analysis of economic data
• Optimal control of plants
• Implementation of ship autopilot system

TIMSAC
for Windows

Main f eatures:

TIMSAC programs implemented on MS-Windows.
Typical examples of appli cation :

•
•
•
•

Analysis of brain wave
Prediction of sales
Prediction of stock price
Aanalysis of seimological data
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Supplement

Introduction to the Department of Statistical Science,
School of Mathematical and Physical Science,
The Graduate University for Advanced Studies

"In Japan, inter-university research institutes have been established in
various research fields as centers of advanced studies and large-scale joint researches since 1971 when National Laboratory for High Energy Physics was
built as the first one. A novel idea of applying the excellent academic staff
and facilities of inter-university research institutes to postgraduate education
had been extensively discussed since 1982. Consequently it was decided to establish the Graduate University for Advanced Studies as a new postgraduate
education system operated under close contact and tight co-operation with
inter-university research institutes ("parent institutes"). The main purposes
of the University are to cultivate young scientists of rich originality backed
with wider vision and an international sense and also to promote fundamental
research in the direction of opening up new scientific disciplines."
(from the President's Statement)
The Graduate University for Advanced Studies was thus established in
October 1988 with seven institutes as parents. As of December 1996, the
University has grown to have eleven parent institutes and 263 students (all
Phd's). The organization is composed of three schools that comprise 14
departments and of two centers.
In the Department of Statistical Science, research and educational activities focus on the effective use of data for the realization of rational inferences
or predictions, in the same way as in the construction and confirmation of
scientific hypotheses. The subject area covers the theory and application of
statistical science, such as fundamental statistical theory, statistical methodologies for sample survey and experimental design, and the theory of prediction and control.
Since its establishment, 18 Doctors of Philosophy have been conferred by
the Department. As of April, 1996, the Department has 15 positions for
students (normally regulated to 12 students per year).
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Location of the Institute
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