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In this two-year study, we have conducted research on the following items (O to ©.
(D Using information on the internet, we will extract the characteristics of the sense of
security and anxiety people feel in response to safety risks.
@ Using mathematical methods, we will construct a sense of security model that reflects
the characteristics extracted in O and .
@ By applying the modelsin @ and @), we will propose a methodology for managing sense
of security related to engineering systems such as disaster prevention.
In 2024, we continued research on (D and @), which we had been conducting since last year,
and mainly considered (3. At the time of application, this study was planned to mainly use
disaster risk as an example, but we tried to grasp social acceptability using the proposed
model for various new technologies such as nuclear power generation, autonomous driving,
corona vaccines, and genetically modified foods, and considered management according to
the level of acceptability. There are two main reasons for expanding the range of examples.
One is that when introducing this research at academic conferences, we received opinions
that peace of mind and anxiety would be an issue not only in disaster risk but also in various
technical fields, and we thought that by increasing the number of examples, it would be
easier to gain understanding of the research. The other is that by dealing with more
examples, we can think about the characteristics and differences of the target technologies.
By increasing the number of examples, we not only achieved research results beyond those
initially planned, but also improved the possibility of obtaining external funding in the
future and further developing the results of this research. Based on the above, it is
considered that it was appropriate to change the research plan and the use of the budget.
In addition, 2024 is the final year of the study, and we made efforts to publish the results of
the research through academic papers, academic presentations, and lectures.

(D Emotion extraction from the internet information
Nanba and Fukuda were in charge of extracting emotions from the internet information
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using natural language processing technology.

Many people post on social media the concerns they feel about safety risks. In this research,
we first automatically detected documents related to anxiety from posts on SNS using
sentiment analysis technology and document classification technology. Furthermore, by
collecting information on external links such as news sites, we analyzed what makes people
feel safe or anxious. We estimated user attributes such as gender, age, and region of
residence from the tweets posted by each user, and compared and examined differences by
generation, gender, and region. In addition, we will collect SNS information not only in
Japan but also overseas, and use a multilingual language model to compare users in Japan
and overseas to clarify differences in how they feel anxiety.

Using the method that we have been working on for coronavirus vaccines before applying
for research, this year we have covered various science, technology and social issues such as
autonomous driving, drones, and climate change, and analyzed many more cases. . We then
examined the relationship between the degree of social acceptance of new technology and
feelings of security and anxiety.

® Modeling a sense of security
Kyutoku and Ohno were primarily in charge of modeling the sense of security, and we

examined the validity from a variety of perspectives. Taking advantage of his research
knowledge in psychometrics, Kyutoku collaborated with Ohno, who specializes in
mathematical differential equation modeling, to construct a mathematical model that
represents the trends in feelings of security and anxiety extracted in (.

A sense of security regarding risk refers to a psychological state of being "“‘freed from risks,
anxiety, and worries," but there is no equivalent questionnaire in Japanese. In English-
speaking countries, Ruedy et al. (2013) created a questionnaire called the Short Relief
Measure. In this study, we first translated the Short Relief Measure into Japanese using
back-translation procedures, verified the factorial validity, convergent validity, discriminant
validity, and internal consistency, and verified the measurement accuracy of the
questionnaire. was confirmed to be high. Afterwards, we conducted a questionnaire survey
using climate change and natural disaster risks as examples, and used structural equation
modeling (SEM) to construct and visualize a mathematical model to understand how they
are perceived and lead to anxiety and peace of mind.

Ohno has experience in research on mathematical differential equation modeling of
biological reactions such as skin metabolism and allergies. In this study, we attempted to
mathematically model the mechanism by which trivial feelings of anxiety increase in
response to natural disasters, using previous knowledge on modeling of allergic reactions.
We are currently examining the validity of the model by comparing it with the anxiety posted
data on SNS collected in (D.

@ Application of the proposed model to engineering system management

By applying the peace of mind model constructed based on the results of O and @), we
propose a methodology for peace of mind management for engineering systems such as
disaster prevention. In this study, we proposed a management approach to prevent
unnecessary increases in anxiety and panic by improving the social acceptability of new
technologies. Humans have various cognitive biases, and problems have been pointed out in
the past, such as users not feeling reassured even when something is objectively safe, or
conversely, there are users who feel completely reassured even when there is risk. In this
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study, we broke away from the "safety — peace of mind" oriented risk management that
has been conventionally carried out by engineering, and considered systems and operation
scenarios that are easily accepted according to the characteristics of the human mind
through "peace of mind — safety" oriented peace of mind management through
collaboration between psychology and engineering. Initially, this study was planned to
mainly use disaster risk as an example, but we attempted to grasp the social acceptability
of various new technologies, such as nuclear power generation, autonomous driving, corona
vaccines, and genetically modified foods, using the proposed model, and examined
management according to the level of acceptability.
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