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Preface

In April 2004, the Institute of Statistical Mathematics (ISM) became a member of the Research

Organization of Information and Systems as one of the Inter-University Research Institute
Corporations. In the past 15 years, keywords such as "Big Data," "Artificial Intelligence (AI)," "loT
(Internet of Things)," and "Industry 4.0" have popularized around the world, and researches on
statistics, machine learning and optimization have been accelerated. It seems that it was a time of
change where the importance of “data science” that is defined by a whole including various
mathematical fields related to data was widely recognized.
“Statistical mathematics” is a system of rational and empirical methods to discover what is important
in real problems, formulates this, formulates a plan of experiments and investigations, acquires data
under this, analyzes and predicts, and obtains guidance of action. Therefore, the field of research of
“statistical mathematics” is quite broad, and it is necessary to change the science itself in response to
the changing needs of the data environment and society. Obviously, in order to solve urgent social
problems, the basic theories and methods to solve them are indispensable. In order to respond to this
request, the ISM places the basic research organization that conducts basic research for research on
the horizontal axis, and the NOE (Network Of Excellence) research organization that centers on
applied research and joint research on the vertical axis. In this way, the ISM promotes research
activities in a biaxial structure.

There are two main reasons for conducting an international external evaluation at this moment. First,

we did not have the opportunity for large-scale international evaluations since the holding of the
international advisory board for making comments on future plan in 2009. The other is that since R &
D activities in statistics and machine learning are in a rapid and very active situation worldwide in
academia and particularly industry side, the standing position of this research institute, research
promotion status, presence etc. should be internationally evaluated. It is necessary to obtain knowledge
on what to do.
At the last external evaluation committee meeting held in 2013, the domestic experts conducted
evaluation mainly on the horizontal axis of the biaxial structure system, and on the basic research
organization. Based on the suggestions and advices obtained there, they were reflected in the third
mid-term (2016-2021) plan. This year, the third year of the third mid-term, the evaluation was carried
out from a viewpoint of mainly the NOE type research organization, which is the vertical axis of the
biaxial structure. Experts from representative of domestic and international organizations served as
committee members of an international external evaluation. By obtaining evaluations from two axes
in both directions, we are able to verify the results obtained from the current biaxial system, the
appropriateness of the research activities promotion system, and future issues.

This time, from the international point of view at the milestone of the 15th year of incorporation,
we can obtain valuable opinions on research activities including research facilities, human resource
(professional) development, domestic and international collaboration and collaboration status
including the entire research institute. It is an unexpected pleasure to have suggestions and advices on
the research activities involved. We will use it as a guideline for the making a future plan with an eye
to the future of this research institute 10 years ahead and 20 years ahead. In addition, we will continue
to hold open management as an inter-university research institute in the future, and we will reiterate
our commitment to continue contributing to society widely.

Lastly, I would like to express my sincere appreciation to the members of the committee, including Dr.
Sadaoki Furui, who is the chairperson who spent valuable time in this busy international evaluation.

March 2019
Tomoyuki Higuchi
Director-General, the Institute of Statistical Mathematics
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Date: October 11-12, 2018

Venue: Conference Room?2

October 11th, Thursday
External Evaluation Committee Meeting

9:45-10:00 External Evaluation Committee Meeting

The International External Review Symposium for the NOE (Network Of Excellence)
Project of the Institute of Statistical Mathematics

Moderator: Tomoko Matsui
10:00- 10:10 Opening Address Tomoyuki Higuchi (Director-General)
10:10-10:40 Introduction of the ISM Satoshi Ito (Vice Director-General)

Risk Analysis Research Center

10:40-10:50 Research Activity of the Center Satoshi Yamashita (Director)
10:50-11:20 Presentation 1: Jiancang Zhuang
Statistical Analysis of Seismicity and Probability Earthquake
Forecast
11:20-11:50 Presentation 2: Kazuhiro Minami

Statistical Disclosure Control for Tabular Data in R

11:50-12:10 Discussion
12:10-13:15 Lunch
13:15-13:30 Photo Session (Auditorium)

Research and Development Center for Data Assimilation
13:30-13:40 Research Activity of the Center Genta Ueno (Director)
13:40-14:10 Presentation 1: Shin'ya Nakano
Application of Data Assimilation Techniques to Space Physics
14:10-14:40 Presentation 2: Masaya Saito
Real Time Forecasting of Rubella Epidemic in Japan and
Consideration of Spatial Vaccination

14:40-15:00 Discussion



15:00-15:30 Coffee Break

Research Center for Statistical Machine Learning
15:30-15:40 Research Activity of the Center Kenji Fukumizu (Director)
15:40-16:10 Presentation 1: Kenji Fukumizu
Kernel Methods for Topological Data Analysis
16:10-16:40 Presentation 2: Shiro Ikeda
Astronomy and Data Science

16:40-17:00 Discussion

Data Science Center for Creative Design and Manufacturing

17:00-17:30 Research Activity of the Center Ryo Yoshida (Director)
17:30-17:50 Discussion
18:30-20:30 Networking Banquet

October 12th, Friday
External Evaluation Committee Meeting
10:00-12:00 External Evaluation Committee Meeting

12:00-13:00 Lunch

Tour of Facilities of the ISM
13:00-15:00 Tour of Facilities of the ISM
Akaike Guest House, Supercomputer System for Statistical Science,

School of Statistical Thinking, Library.
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1) Overall Evaluation
How do you evaluate the overall activities of the institute?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 5 3 - - -

*There are seven evaluators, but one member chose two answers.

Summary

Modern society is faced with a deluge of data and is in great need of methods that
can analyze very large-scale data sets. Indeed, the availability of these data sets on
their own has little benefit if no knowledge can be extracted from them. As there is
a need for principled and reproducible data analysis that allows uncertainty to be

rigorously quantified, it is an optimal time for statistics.

The advent of big data has had a strong impact on human society, and to say that
essentially all domains of science will become data science is not an overstatement.
Obviously, both the role and importance of statistics are increasing as never before,
making this is a great opportunity for the Institute of Statistical Mathematics (ISM)
to strengthen its leadership in the Japanese and international scientific community.
The ISM already has several research groups related to big data, and many younger

researchers of the ISM are aiming their efforts in that direction.

The ISM has pioneered the development of statistics in Japan and remains without
doubt the leading place to carry out research in statistics. It has structured its
research in three departments that carry out fundamental research in many areas of

statistics.

In addition, the creation of Network Of Excellence (NOE)-type research centers has
helped the ISM to become a very active hub of research in related fields such as risk
analysis and data assimilation. These NOE-type research centers have helped to
diffuse statistical ideas in application domains, where these ideas were not
necessarily traditionally accepted, e.g., in design and manufacturing. This is also

evidenced by the numerous collaborations the ISM has developed with industry.

The ISM is by far the strongest research center in statistics (and data science) in
Japan, and among the very best in Asia. It has maintained this position over the years

because of its continuing success in recruiting and grooming young talented
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researchers and in the transition from individual-based research to theme-based
research groups, as seen with the NOE-type research centers.

The organization and operation of the ISM appears to be efficient and supportive of
the main mission of the institute, as well as the various teams, in delivering
excellence. Although there are clearly budgetary constraints, it seems that careful
organization is present.

There seems to be a very high level of success with regard to obtaining competitive
research funding, and this should be encouraged to continue.

Moreover, the management of the NOE-type research centers seems very good, as
some centers were stopped and new centers were established in trying to identify
new collaborative research fields. Human affairs and promotion are for the basic
research departments, while budgets are for the NOE-type research centers, which
is a smart management style.

The ISM is engaged in a wide range of research areas in statistics. It covers topics as
diverse as statistical genetics, computational statistics, statistical machine learning,
theoretical statistics, and official statistics, among others. There is a healthy balance
between theoretical, methodological, and applied work. A lot of interdisciplinary
work is taking place because of the very nature of statistics. This interdisciplinarity
is essential to the institute. An increasing number of application domains require
statistics, and by engaging with application domain specialists, the ISM can provide
principled statistical analysis in these domains. Additionally, this allows the ISM to
act as a hub for statistical research in Japan.

Comments & Recommendations

The ISM does an admirable job in fulfilling its core research mission with many other
supporting activities. We encourage the ISM members to continue their good work
and aim for higher goals.

The ISM is recognized internationally as a world leader in the statistical sciences. It
has a proud heritage, a vibrant dynamic, and a promising future. Like all institutes,
there are also weaknesses that should be recognized and worked on at a strategic
level to ensure they do not become a danger to the future standing and success of
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the ISM.

The ISM has been very well operated under the superior leadership of the Director-
General, and the researchers’ excellent abilities have been well demonstrated. In
particular, by combining the top-down and bottom-up research themes, the scheme
in which the idea of each researcher is utilized to carry out social and/or
organizational themes is highly appreciated.

There is a concern that, by organizing NOEs, the freedom to change research groups
and contents may be reduced, and that it may take too much energy to change NOEs.

The circumstances surrounding national research institutions, especially financial
problems, concern some that it will hinder the primary activities of the institute. We
suggest the following points so that simple shrinkage management is not

undertaken as a result of financial constraints.

(1) Quantification of research assets and introduction of private funds:

According to the annual report of FY2017, the joint research budget in the private
sector is about 39 million yen for 25 cases. This translates to 1.5 million yen per case,
which seems relatively small. Since the research expenses in the statistical
mathematics field primarily consist of labor costs, the effort of researchers involved
in collaborative research should be numerated, and an execution budget should be
made based on the unit price plus indirect expenses. It is also important to decide
not to conduct collaborative research with a limited budget. In the Data Science
Center for Creative Design and Manufacturing, continuous collaborative research
also can be assumed, so implementing projects over multiple years should be
considered. For projects involving multiple fiscal years, it is considered desirable to
establish a lower limit for the budget and to transform it into a large-scale project
after discussions with the company. When promoting collaborative research,
researchers should be proactively accepted from companies and expenses related to
human resource development should be demanded to the companies.

(2) Promotion of licensing of research results:
Concerning research results, we think that software, data libraries, etc., should be
widely disseminated for academic purposes and should strongly lead the

international trend of open science. However, at the same time, we propose to
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promote licensing to industry actively in parallel when it is necessary to formulate
policies related to licensing.

Since the ISM is the only research institute in the statistical mathematics field in
Japan, exchange with domestic and foreign researchers as a hub laboratory in Japan
should be further promoted. Since the ISM is already establishing a position as an
appealing laboratory, we hope that further activities will be advanced in a wide
range of fields such as the humanities and social sciences.

We note two weaknesses: (1) recruitment and (2) overall presence and profile. It is
good that the world-leading quality of the ISM researchers ensures a high level of

success in winning competitive research grants.

(1) However, it seems that the recruitment of postdoctoral research assistants
remains a challenge and that open positions often fail to get filled. The reasons for
this are undoubtedly external influences, but if there is competition for ‘talent’ (due
to the current artificial intelligence [AI] and data science frenzy), then the question
becomes what can the ISM do to be more competitive in attracting the essential
talent it requires.

(2) It may well be that the second perceived weakness, presence and profile, may be
a contributory factor to the recruitment challenge. There is no doubt that the ISM is
aworld leader in the statistical sciences and is punching well above its weight on the
world stage. However, it would seem that this message is not quite getting out. How
this profile is to be raised is a challenging question. Clearly, the ISM has active world-
leading scientists, but more is required to raise ISM’s profile internationally as a
beacon of excellence in the statistical sciences. However, there is no easy solution, as
this involves many factors, including institutional culture and values; however, it
would seem that having a 3-year plan to ‘raise awareness’ on the world stage would
be both useful and important. What then of the opportunities for the ISM? The
worldwide interest and demand for data science seems to be an opportunity for
institutes that have excellence in the statistical sciences, such as the ISM, to provide
leadership in shaping the data sciences and emerge as thought leaders in defining
this emerging discipline. The ISM is ideally placed to be one of these pioneering and
leading institutes.
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While valuing the identity of the ISM, we suggest strengthening cooperation with
domestic and overseas institutions, especially with the RIKEN Center for Advanced
Intelligence Project.

The Japanese government and municipalities are now carrying out evidence-based
policies that require statistical approaches. We suggest the promotion of joint
research with local governments, which have public data such as the health of
inhabitants, local water control, and geographic data.

2) Basic Research
How do you evaluate the basic research activities of the institute?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 5 1 - - -

*There are six evaluators.

Summary

The ISM is based on three departments that are fixed over time, and the intention is
to keep it that way. Perpendicular to that structure are NOEs that vary in number
and content. All faculty are attached to one of the three basic departments and to at
least one of the NOE-type research centers. This structure makes the institute highly
flexible via the NOEs, but at the same time, maintains a firm identity in the basic

departments. This seems to be a very attractive and efficient structure.

Regarding the departments themselves, there is strong overlap in methodology, but
the goals are different. The Department of Statistical Inference and Mathematics
focuses on the development of basic methodologies. The Department of Statistical
Data Science focuses on data design and analysis and inferring latent structures. The
Department of Statistical Modeling explores existing models and data to learn more
about the world. This structure makes sense and covers a wide range of topics that
allow for NOEs to be flexibly defined. Furthermore, the appointment of faculty in the
departments rather than (or apart from) the centers ensures that this

identity/flexibility balance can be maintained.

The quality of basic statistical mathematical research is of a very high standard, and
in some cases, world-leading. Careful thought has been put into the overall portfolio

of research within the institute that covers strategic areas of basic foundational
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statistical research. There are a number of criteria used to assess the quality of the
basic research being conducted. The first is the quality of the publication outlets
within the statistical and mathematical sciences. There are clearly a good number of
publications appearing in the top-tier journals in statistics and machine learning (at
the basic research levels), and these are indeed-world leading, and there are others

appearing in second-tier journals.

Comments & Recommendations

Itis unclear how the research expenses of faculty who are focusing on basic research
not directly related to the purpose of NOEs are supported. This remains to be
clarified.

While it is unreasonable to expect the uniformly highest levels of publication output,
strategies or initiatives aiming to increase the number of the ISM basic research
publications making it into the premier outlets may be worth considering. It should
be emphasized that plenty of outputs appear in the premier outlets at present, and
this is excellent. The second criterion for the quality of research is the ability of the
principal investigators to obtain highly competitive national research funding. From
an assessment, it seems that ISM investigators are proving to be highly successful in
this aspect of basic research, and it is important to ensure both that this is
maintained, and that the high level of research income translates to equally high
levels of research output and impact. In summary, the quality of basic research is
excellent on an international level. However, work is required to maintain and

strengthen the overall impact of research output over the next 3 years.

It also appears as if faculty are spending too much energy on organizing workshops
and symposiums. It may be more important to focus on their quality as opposed to
simply their quantity.

[t would also be nice to conduct a survey within the ISM to reach an understanding
about the proportion of research energy devoted to individual research and NOE
projects by each researcher.

The leading position within Japan may make some members of the Institute
complacent. However, they should not take this for granted. To enhance the
international profile of the ISM, more members should adopt an international
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perspective and be more active in international meetings, organizations, and
editorial work, etc. Especially for junior faculty members, it is strongly suggested
that they spend a lengthy period abroad visiting major statistical centers.

3) NOE-type Research

Nowadays, statisticians are facing strong challenges from computer scientists
equipped with big data, data science, machine learning, and Artificial intelligence
(AD). It is important for the ISM to continue to conduct fundamental statistical
research within the three departments, while more trendy projects with evolving
technologies and environments can be handled by the five NOE-type research

centers.

The idea of the five top-down NOE-type research centers has effectively been put in
practice, showing solid accomplishments and hinting at promising future
achievements. Actually, a similar infrastructure is planned to be implemented at
another institute (the Institute of Statistical Science, Academia Sinica (ISSAS) in
Taiwan), as this appears to be the correct model for most statistical research
institutions to adopt.

3-1) Risk Analysis Research Center
How do you evaluate the NOE-type research activity of the institute?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 1 1 - - -

*There are two evaluators.

Summary

The Risk Analysis Research Center is the first NOE of the ISM. Since the center was
established, it has actively made connections with various academic organizations,
playing a central role in this network. The concept of risk is generally hard to define,
and thus, the field of risk research is difficult to establish, as the members of this
center understand. They are steadily conducting research and acquiring the

necessary funding.

The memorandums of understanding and agreement (MOUs) with governmental
research institutes and national universities in Cambodia, Indonesia, Laos, Nepal,

and Vietnam through the Asian Agro-Forest Resource Management (AZgFReM)
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Research Consortium is a great international study with good statistical practice.

Comments & Recommendations
To enhance the visibility of this NOE, more MOUs and larger-scale workshops are

encouraged, while the number of seminars itself is not so important.

In spite of the difficulties in conducting risk-related studies, it is extremely important
to make continued effort to develop new areas of risk studies and progress in current
risk-related research. Moreover, the network needs to be strengthened with
additional research organizations.

3-2) Research and Development Center for Data Assimilation
How do you evaluate the NOE-type research activity of the institute?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 2 1 - - -

*There are three evaluators.

Summary

The concept and terminology of data assimilation were developed in the
atmospheric/oceanic fields, and sophisticated methodology to address these
problems was developed in parallel with statistics. The ISM has a particularly long
history of impactful research in Monte Carlo inference for time series models. The
Research and Development Center for Data Assimilation has managed to combine
the academic excellence of the ISM in time series with important data assimilation
projects arising in geoscience, epidemiology, and space science, among others. The
members of the NOE have successfully developed -cutting-edge statistical

methodology to address such problems.

A strong collaborative network has been developed both in Japan and internationally,
including active collaborations with the Johns Hopkins University Applied Physics
Laboratory and the Swedish Institute of Space Physics. Nationally, it has held the
Japanese Data Assimilation workshop since 2011. The NOE center has successfully
diffused the knowledge of data assimilation outside atmospheric science and is
currently engaged in a large variety of scientifically exciting projects, given the size
of the NOE.
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Comments & Recommendations

The research conducted in this NOE is good, but improvements are possible. Data
assimilation is a large field, and the center has 11 faculty members. This means that
the research topics have to be chosen wisely. Currently, there is a lack of strategy, and
the research is selected along the interests of individual scientists and ad hoc
funding opportunities. In this way, the center lacks an identity and is less well known
than it should be. We understand that this has historical reasons related to the initial
objective to ‘spread the word on the usefulness of data assimilation’ in Japan. That
objective has been met, and it is now time to re-identify the main goals of the center
and its place in this rapidly developing research field. The center needs to be more
ambitious in looking for growth opportunities.

A strong competitor in Japan is RIKEN, which seems to specialize in large-scale
applications in the geosciences and other fields, including healthcare. That work is
based on intensive computational work, and the research group is large, with a few
well-known scientists at the helm. Suggestion is that ISM will not try to compete
directly with RIKEN, but find its own niche. A way forward seems to be to engage
more strongly with (potential) users of data assimilation, working on problems that

are in their interest.

As an example, the magnetosphere data assimilation project is of high quality, but
seems to be disconnected from researchers and customers in that area, including
perhaps the Japan Aerospace Exploration Agency (JAXA) and NEC Corporation. The
ISM might be able to convince these institutes that the value of their data can be
greatly enhanced if combined with physical models of the systems they observe, and
hence, potentially free up money for space weather prediction. This is just one
example, and perhaps not the best, but should convey the possibilities. As soon as it
is clear what customers want, the ISM can also start working on fundamental data
assimilation questions specific to that research domain, such as observation
operators and representation errors, drawing on expertise from Bayesian inference

experts in other ISM centers/departments.

The above suggests that the ISM is working hard exploring data assimilation to have
real impact on society. The center has the potential to become the port of call for
certain areas in data assimilation, and it should pursue that potential. This most
likely means that scientists within the center will work harder together on larger
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problems. Eleven bright, full-time scientists can achieve a lot. The center is perhaps
run too much like an academic department, and not enough like an institute.
Academic freedom is extremely important and should be maintained and nurtured,
but stronger collaborations among the members could boost the impact.

This shift of focus to users and impact might bring in more long-term funding, which
is important for the growth of this center, but also for the ISM as a whole. This should
be one of the ambitions of this center, and since data assimilation is an applied part
of the ISM, opportunities must be available. Furthermore, by attracting industry as
minority partners in bids to research councils, the center could attract larger
research grants.

3-3) Research Center for Statistical Machine Learning
How do you evaluate the NOE-type research activity of the institute?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 3 - - - -

*There are three evaluators.

Summary

The quality of research is outstanding and uniform. The principal investigator (Prof.
Fukumizu) has developed a superb portfolio of investigations that spans
foundational mathematical, computational, and statistical research to statistical
methodology, straight through to applications that are challenging, timely, and
important to science and society (e.g., astronomy, urban modelling). This provides
the opportunity for applications to motivate theory and for theory to enable
applications in a virtuous circle. The quality of published output is of the highest
standard, with annual appearances in all the top-tier machine learning conferences,

and prizes being collected along the way. This is excellent.

The academic exchanges and visitor program are both highly functional and
productive, and this is a hallmark of a vibrant intellectual environment. There is no
doubt that this group is a world-leader in statistical machine learning and highly
respected for the quality, innovation, and importance of their output. There are 15
faculty members in this group, and all seem to be very successful in obtaining
external competitive research funding; this is very important and a sign of the

esteem in which the group is held by peers both at home and abroad.
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The work produced at the ISM is of the highest quality and internationally
recognized; e.g., researchers from the ISM received the best paper award at the
Conference of Neural Information Processing Systems (NIPS), which is the most
prestigious conference in the highly competitive machine learning field. It is
therefore not surprising that the ISM has also been able to foster a large network of

successful international collaborations.

Comments & Recommendations
It may be important for faculty to ask themselves whether they are stuck with the
research they have been doing so far.

While the majority of machine learning research carried out around the world is
shifting significantly to deep learning, it is important for the ISM researchers to
advance their research with identity.

One point that should be highlighted is that the research center for statistical
machine learning at the ISM with 15 faculty members is punching way above its
weight; however, it needs to safeguard against being overshadowed by the large
machine learning groups at RIKEN, which has in excess of 100 researchers. The
center has a fantastic track record, with highly regarded and respected researchers;
yet, their visibility profile internationally is perhaps not at the ‘public’ level it
deserves. It has a very strong research identity, and this really needs to be projected
more assertively on the international stage. Finally, the issue of requirements was
raised; it would seem that a higher international profile may be one component that
can address this issue for the center.

3-4) Data Science Center for Creative Design and Manufacturing
How do you evaluate the NOE-type research activity of the institute?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 2 - - - -

*There are two evaluators.

Summary
As a mission-oriented research project, the NOE is a unique initiative and thus highly

appreciated. We think that it is important not only to work on the mechanism of the
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organization, but also to deal with research themes, which are substantial in social
and academic settings.

The Yoshida Center has already made remarkable achievements in a short period of
time by conducting joint research with 12 different companies. Concrete and
excellent results combining practicality and creativity, such as descriptor library
development and new descriptor research based on topology, are expected in the

future.

Comments & Recommendations

Unlike in earth and space science, the handling of intellectual property rights is
extremely important in monozukuri (“manufacturing”) in statistical mathematics
and data science, so we recommend deciding on intellectual property policies at an
early stage. We believe that strategies should be formulated for exercising rights
with the cooperation of experts in intellectual property. Especially since the research
budget of the research institute is decreasing annually, it is important that
intellectual property be seen as a key research asset.

The coordination function is important in promoting joint research with companies.
In cooperation with researchers, the role of the coordinator or the University
Research Administrator (URA) is important to make the coordination function work.
We suggest utilizing not only the URA station in the Research Organization of
Information and Systems (ROIS), but also the people who have expertise in this field,
such as retirees of company and the ISM.

4. International Collaborative Activities

How do you evaluate our international collaborative activities?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 4 1 - - -

*There are four evaluators, but one member chose two answers.

Summary
The collaborative activities between the ISM and the Institute of Statistical Science,
Academia Sinica (ISSAS) in Taiwan have been enormous and fruitful. In addition to

the three regular institutional annual meetings held by the Indian Statistical
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Institute (ISI), the ISM, and the ISSAS, many ISM and ISSAS colleagues visit each
other frequently to discuss many ongoing collaborative projects and publications.
These activities between the two institutes have been constructive for both parties.

The existence and numbers of international activities have been growing annually,
and this is very good to see. The MOU is a strategic agreement between two bodies
to engage in beneficial research activities. It would be good to grasp a more complete
understanding of how active these MOUs are and have been, and in what manner
they have contributed to the overall mission of the ISM.

Comments & Recommendations

The ISM may want to collaborate with some of the research institutions and
universities with signed MOUs on proposing exchanges of young researchers. Fresh
ISM researchers can spend some 6 months at a foreign institution to broaden their

research vision and network.

The ISM has actively pursued international collaborations over the past few years.
These collaborations are fundamental in the current research environment. The ISM
has set up alarge number of MOUs with institutions all over the world. Some of these
research collaborations are very active and productive, e.g., the ISM and University
College London Gatsby Computational Neuroscience Unit. However, given the large
number of MOUs and faculty members at the ISM, unsurprisingly, some of these are
not very active. It might be beneficial to identify a more restricted set of partners
with which the ISM actively collaborates, and to strengthen these collaborations by
encouraging joint activities (special sessions at conferences, summer schools, etc.).
Obviously, these types of collaborations take time to develop, and often arise from
personal relationships between members of the ISM and international organizations.

A cursory inspection revealed that some of the partner institutions and centers may
be inactive, which leads to questions regarding the vitality of the cadre of MOUs on
the books. While volume is important, a more compelling argument is how active
and productive the MOU partners are for the ISM and its various centers. Is the year-
by-year growth of signed MOUs an effective metric? Perhaps a post hoc assessment
to assess the growth of activity between the ISM and its partners, e.g., papers jointly
authored, research funding jointly obtained, joint projects initiated and completed
(successfully), 1 to 3 years after signing an MOU would be more informative than
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simply the raw numbers commenced. It may be useful to consider a review of the
MOU strategy at an institutional level and to assess the value added to the ISM
mission and the leverage provided by these MOUs.

There could be very interesting opportunities for MOUs with top institutes in
neighboring China that should be explored more strongly.

It would also be nice to obtain the following: (1) a world map displaying the
collaborative institutions, and (2) a node-link diagram illustrating the
comprehensive network structure among all the institutions who signed an MOU
with the ISM, not just the ISM to these institutions. (3) It would also be great if the
list of articles published by the ISM colleagues from these collaborative activities
could be indicated separately so that the effects of these collaborations could be
easily understood.

Another dimension is the impressive number of international visitors; we can only

recommend to keep this activity going.

5. Facilities and Equipment
How do you evaluate the facilities and equipment of the institute?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 5 1 - - -

*There are six evaluators.

Summary
The ISM has also benefited immensely from the international reputation of its
flagship journal: The Annals of the Institute of Statistical Mathematics (AISM).

It has been rated in the Q1 (first quartile) journals in some of the journal ranking
systems for the research field of statistics and probability, such as the Scimago
Journal & Country Rank, with an SJR score of 1.495 (46th out of 217). The impact
factor of the AISM has also increased in recent years to nearly 1.0 (as of 2016). This
has been a great achievement, since there are more than 200 international journals
listed in the field of statistics and probability. This journal is a great asset because it
enhances the profile and visibility of ISM and contributes to the international

connections of the ISM. Continuing the good stewardship of the journal will be an
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essential component to maintain and enhance the international visibility of the ISM.

In regard to equipment, a state-of-the-art computational infrastructure is crucially
important for modern statistics and data science. The ISM has the best computing

environment among all the statistical institutions in the world.

To be a leader in statistical research, The ISM needs to invest in its computational
facility continuously so that it will have sufficient speed, memory, and storage to
meet the challenge of big data analysis. In addition to hardware, expertise on
distributed computing and data visualization are also important.

The three-dimensional visualization system is impressive, as it contributes
substantially to new scientific discoveries. Half of the super computing power is for
researchers and students at the ISM, and the other half is for other universities
and/or organizations. There are two types of super computers: a popular type, and
a type with flat and shared memory.

The library is huge, but also up to date. As such, it is an extremely valuable resource,
both for the ISM, but also nationally, again serving an important public relations (PR)
role. Given the current price of e-books, physical books remain a cost-effective way
to store knowledge.

The Akaike Guest House provides nice accommodations for individual visitors (with
family members) and participants of small workshops.

The School of Statistical Thinking is unique and helps to enhance cooperation with
outside organizations and businesspeople.

The facilities are quite outstanding across the board, and it is difficult to say much
more than that. However, it would be desirable for Imperial College London to have
comparably outstanding office facilities to those provided by the ISM for its research
staff. Overall, it is a credit to the institute leadership that these vital world-class
facilities are provided.

Comments & Recommendations
The publicized results are remarkable, and the ISM plays a crucial role as the only
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research institute of statistical mathematics in Japan. We hope that publishing

activities will further attract researchers from other organizations.

The ISM operates two types of supercomputers, each of which is used for special
purpose applications. However, the introduction and operating costs of the
supercomputer are likely to be quite substantial. If a single system is installed and
operated, better specs and a larger system with the same amount of budget can be
introduced. Alternatively, similar to the collaborative supercomputer center at the
University of Tokyo and the University of Tsukuba, it may be possible to operate the
supercomputer system jointly with other institutions. In addition, the ISM
participates in the High-Performance Computing Infrastructure (HPCI) project in
Japan and offers the ISM supercomputer resources for a fee. A strategy to increase
the allocation of computing resources and receive a corresponding budget should be
also considered. By offering computer resources to the HPCI, the computer
resources that can be freely used by researchers will be reduced, but researchers at
the ISM could use supercomputers proactively in the HPCI public offering.

What is the management mechanism of resources (supercomputer and others) of
the center, and how can projects to be worked on be selected?

It is questionable why the ISM owns supercomputers, and whether this is efficient

from a national perspective.

Another issue should be the number of rooms at the Akaike Guest House. It has been
expanded, but it is still not large enough for medium-size conferences or meetings.

If anything can be said to be missing, it is a sports and exercise facility. It is important
for the ISM colleagues to have a time and place for exercise in order to keep in good
health, which promotes better administrative and research performance. The ISM
should work together with the National Institute of Polar Research and the National
Institute of Japanese Literature to create such facilities.

Electronic journal subscription expenses in the library are also expected to become

a big problem from a budgetary viewpoint. This problem should be addressed as a
whole organization, such as the ROIS, not as an individual research institute.
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The guesthouse is up to date and looks attractive. It is almost fully booked, which is
a good sign. Missing perhaps are restaurant facilities in the neighborhood. This is
also important for ISM staff. It might be possible, given the large and growing
number of institutes in the neighborhood, to push for active private investment in
this area.

6. Graduate School Program
How do you evaluate the graduate school program of the institute?

Scale of Assessment Excellent Good Average Fair Poor

Number of Responses* 4 1 - - -

*There are five evaluators.

Summary

It is good that the Department of Statistical Science at SOKENDAI (The Graduate
University for Advanced Studies) has 46 faculty members of the ISM with well-
designed courses and programs on statistical modeling and data science, with

mathematical analysis and statistical inference.

The graduate program admits around five new Ph.D. students per year. The students
selected are academically impressive and receive great training. There is a strong
core curriculum in which students learn about modelling, inference, and
computation. They then have the possibility to follow specialized graduate courses
on topics including time series, Monte Carlo methods, and point processes, which
allows them to strive in academia and industry, as evidenced by the statistics

collected among former students.

It should be emphasized that the Ph.D. statistics program is unique in Japan, and
greatly contributes to having young researchers and practitioners in this field. Thus,
it is a necessary and important graduate education program in the present data

analysis era.

The number of admissible students is limited, but this number seems adequate
because the ISM is a research organization, not a university. In the environment of
the ISM, many students can contribute to their research as hired research assistants
(RAs), and RA salaries can improve their study conditions and encourage their
research activities.
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Hence, the SOKENDAI platform seems quite excellent. The reporting and pastoral
care for students is well defined and seems to be highly effective. The supervisory
arrangements appear to have various protocols in place that one would expect of a
world-class graduate school. The 5-year program for students with a bachelor’s
degree ensures that time is provided for training and the maturity to develop in
student cohorts, and this is certainly something that is reflected in the UK 3 + 1
centers for doctoral training. Nearly 30 years of graduate training can be found at
the ISM, and it is very clear that the standards expected in the best research
institutes around the world are present in the operation and delivery of graduate
training at the ISM.

The large majority of students have the opportunity to secure an academic job after
they earn their Ph.D. In fact, statistics show that 65% of students go on to academia
after graduation, while the other 35% go on to industry. The 65% is an exceptional
and remarkable figure. In other universities, most students will find a job in industry

because obtaining a job in an academia is difficult.

Students at the ISM have many opportunities to attend seminars and lectures by top
professionals. Thus, students seem to be happy while in the Ph.D. course and after
graduation.

Remarkable efforts to deliver high-quality training have also been made. The
graduate school fosters highly skilled young researchers who are very much in
demand in academia and industry. Additionally, the creation of the School of
Statistical Thinking is an excellent initiative to promote statistics within Japan. It will
help the ISM to create and reinforce its links both within and outside academia.

Comments & Recommendations

Although there are six schools with 20 departments in the SOKENDAI system,
students in the program may not have the comprehensive experience provided by
conventional universities. It is not easy for students to interact with other
departments or take courses offered by professors from other departments.
Basically, students (especially Ph.D. students) follow their supervisor in conducting
more focused research. Students may obtain deeper knowledge in some specific
fields, but there should be some mechanism to encourage students to reach out (out
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of the laboratory, out of the ISM, and out of the statistical sciences) and explore more.

[t is important to have a mechanism to evaluate and improve educational content

and methods continuously.

Cooperating with other universities to expand the range of Ph.D. education is
therefore encouraged.

We also encourage the ISM to offer an exchange program for the SOKENDAI students
with international research institutions or universities who sign MOUs with the I[SM
so that students have better and earlier opportunities to reach out and experience
different cultures and research activities.

7. Additional Comments

There are many good biobanks and national health insurance programs in
neighboring countries such as Korea, Singapore, and Taiwan. Colleagues in the
Research Center for Medical and Health Data Science are encouraged to have some

interactions with these units.

It is also important for the ISM to conduct research on the Japanese national
character and cross-national comparative research on the national character via the
Survey Science Research Center. Some good methodological and observational
results based on these studies have been published. Research conducted with the
local government, Tachikawa city, should also be encouraged. Additional advanced
multivariate techniques with visualization exploration should be adopted to aid
understanding of the high-dimensional structures embedded in these surveys.

Instead of general purpose MOUs, the Survey Science Research Center signed MOUs
with universities and organizations on specific topics, such as “Analysis of
Sociolinguistic Surveys”. Such MOUs with special themes can promote more concrete
and efficient potential collaborations and knowledge exchanges.

Despite the difficulty of PR activities in the field of mathematical sciences, the ISM is
conducting various events tailored to the level of the target individual, and this is an
excellent PR activity. In addition, it is important to take advantage of the diversity of
the ROIS, conduct PR activities in cooperation with other institutes, and utilize
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YouTube and other SNS tools. In utilizing YouTube, as opposed to just simply
introducing research contents, it is necessary to have a strategy that considers the
viewpoint of publicity or mass media. For example, the National Institute for
Materials Science set up one YouTube channel for the general public, and another for
overseas professionals, through which, they disseminate information in accordance
with requests from viewers. RIKEN has also set up multiple categories within its
channel according to the level of the viewer. Such activities should also be carried
out at the ISM.
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External Evaluation Implementation Guidelines of
The Institute of Statistical Mathematics, Research Organization of Information and Systems

April 1, 2018
By order of the Director-General

(Purpose)

Article 1 These guidelines prescribe the necessary matters for the implementation of The Institute of
Statistical Mathematics (hereafter “ISM”) external evaluations in fiscal year 2018, in accordance with
Article 2 of the External Evaluation Rules of the Research Organization of Information and Systems
(ROIS).

(Organization of Committee)

Article 2 (1) An External Evaluation Committee shall be organized for the implementation of external
evaluations by ISM.

(2) The members of the External Evaluation Committee (hereafter “Committee’) shall be persons who are
appointed by the Director-General from among domestic and foreign outside experts from industry,
government, and academia who possess extensive knowledge of statistical mathematics and related areas.
(3) The Committee shall comprise around five persons.

(Members’ Term

Article 3 The term of members in Article 2, paragraph (2) shall be separately prescribed.
(Chairperson)

Article 4 The Committee shall have one chairperson, selected at a Committee meeting from among
the members in Article 2, paragraph (2).

(Attendance of Persons other than Members)

Article 5 (1) The Director-General and ISM Evaluation Committee members may attend Committee
meetings and express their opinions.

(2) The chairperson can as necessary have persons other than members attend the Committee
meetings and hear their opinions.

(Duties of the Committee)

Article 6 (1) The Committee shall, at the request of the Director-General, evaluate matters such as
those relating to the NOE (Network Of Excellence) Project and research activities of NOE-type
research centers in ISM.

(2) The Committee shall write reports relating to the evaluations in the paragraph (1) and future
plans, and submit them to the Director-General.

(Preparation of an Evaluation Report)

Article 7 ISM shall prepare an external evaluation report after implementing an external evaluation.
(General Affairs)

Article 8 General affairs relating to the implementation and operation of external evaluations shall be
handled by the General Affairs Division, Tachikawa Administration Department of ROIS.

(Other)

Article 9 In addition to what is provided for in these guidelines, necessary matters relating to the
implementation of external evaluations shall be separately prescribed.

Supplementary Provisions

These guidelines shall go into effect on April 1, 2018 and be abolished on March 31, 2019.
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