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Challenges in School Bus Operation and Proposals for Reform

22111001 Kenji Aida

The purpose of this study is to identify problems in school bus operation and
propose solutions. Specifically, it has been pointed out that school buses are
excessively crowded, preventing students who wish to board from doing so, and
that the end time of classes is not linked to the bus departure time, which interferes
with the progress of classes. These problems not only have a negative impact on
students' academic progress, but also need to be reviewed from a safety
perspective.

As background for this study, school bus congestion has become an important issue
in students' lives, and a contributing factor to the problem is the rapid increase in
bus ridership, especially immediately after classes end. To address this problem, this
study aims to develop an appropriate operation plan for school buses.

The first step in the research methodology is to collect data on the current status of
school bus operations and student use. This will include a measured survey of
congestion on each bus route and an analysis of changes in the number of users
depending on class hours and number of students. Furthermore, through
guestionnaires to students and faculty, opinions on the current situation and
suggestions for improvement will be collected.

Ultimately, this study aims to solve problems related to school bus service and
promote greater convenience for students and a positive impact on academics. If
the proposed solution is implemented, it is expected to improve the efficiency of
school bus operations and increase student satisfaction.



The Relationship between Home Advantage and Team Tactics in Soccer Leagues
22111006 Kohei Asaoka

In recent sports, especially in the wake of the new coronavirus pandemic, it has been
necessary to make careful decisions on whether or not to allow spectators into the
stadium. This influence sometimes resulted in the holding of non-spectator games,
and the concepts of home and away were reconsidered. For players, when playing
away from home, they may not be in good physical condition due to fatigue from the
trip, and the advantage or disadvantage of home versus away may become the
focus of attention. In this case, teams may maintain a high ranking in the league by
flexibly changing their tactics.

In this study, we focus on La Liga, a Spanish soccer league. La Liga is one of the five
major European leagues and is famous worldwide. With many well-known clubs and
star players in the league, one would expect a situation in which tactical changes are
likely to be noticeable. Focusing on soccer game results, this study investigates the
reality of home advantage in La Liga and the tactical trends of the top teams.

The research methodology will use publicly available data to compare each team's
home and away winning percentage and identify the top teams. Furthermore, we will
analyze the tactical trends of the top teams to identify soccer trends and tactical
changes during the year. Through this research, we aim to gain a deeper
understanding of the relationship between home advantage and team tactics, and to
provide insight into the future of soccer tactics.



Characteristics of Cashless Payment Users

22111030 Ryo Ichikura

The widespread use of cashless payment is a symbolic phenomenon of the recent
digital transformation. Especially in Japan, along with the government's cashless
promotion policy, many stores have introduced cashless payment systems. This has
led to significant changes in consumer purchasing behavior and payment methods.
This study attempts to clarify the characteristics of cashless payment users against
the backdrop of these changes in the environment.

In light of the current increase in the number of cashless payment users, a deeper
look into the attributes and motivations of users and the factors that lead them to
choose cashless payments will be important for future economic activities. The
purpose of this study is to focus on a specific segment of the population and explore
their actual use of cashless payments. Specifically, the study will analyze changes in
the penetration rate of cashless payments and the attributes of users, such as age,
gender, occupation, and income bracket, to investigate what kind of background
influences their usage behavior.

Regarding the research methodology, an extensive literature review will first be
conducted from existing papers and government-issued white papers. This will
confirm general trends and results of previous studies on cashless payment, and
establish a theoretical framework. Next, a questionnaire survey will be conducted
among university students to collect specific data. This questionnaire will consist of
content including frequency of use of cashless payment, motivation, and evaluation
of convenience and safety, and will examine in detail how young consumers perceive
digital payments and under what circumstances they use them.

Results from this study are expected to contribute to the development of policies
and strategies to promote further penetration of cashless payments. For example,
measures could be proposed to optimize promotions for specific user groups,
introduce new payment systems, and enhance security features to meet the needs
of users. It is also expected to provide important insights into understanding the
socioeconomic impact of cashless payments.

As described above, this study explores the user characteristics of cashless
payments to elucidate the relationship between technology and society and provide
useful information for those involved.



Characteristics of Lyrics and Tone of Buzzing Songs and Their Distribution Methods

22111192 Yuto Suzuki

The purpose of this study is to clarify the characteristics of lyrics and tune of buzz-
worthy songs and their distribution methods in the contemporary music market. In
particular, we will analyze the mechanism of how artists make their songs socially
accepted and widely disseminated.

The motivation for this study is to explore the relevance of how popular
contemporary songs reflect the social nature of their time. To answer this question,
we first clarify the definition of a “successful” song (hereafter referred to as a
“buzzing” song). Traditionally, the success of a song has been measured by the
number of CD and DVD sales and MP3 downloads, but nowadays, the number of
views on video distribution SNSs such as YouTube, Instagram, and TikTok is also an
important indicator.

This study will analyze the tempo and tune of selected songs and investigate how
this affects the popularity of the songs. In addition, the lyrics will be examined in
detail through textual analysis to explore the social nature of the time period and the
elements that resonate with listeners. Furthermore, we will study the delivery
methods of how these songs are distributed and delivered to listeners.

The research will be conducted in the following concrete steps. First, we will select
contemporary buzz-worthy songs and collect information on the attributes of these
songs. Second, textual analysis of the lyrics of these songs will be conducted to
extract the main themes and emotions expressed. Third, we will document in detail
how each song was distributed and through what medium, and elucidate the
characteristics of successful distribution methods.

The expected results will provide empirical data on the types of songs artists create
and how they are distributed to gain widespread acceptance. This is expected to
help artists themselves learn how to effectively disseminate their songs to the
market, and ultimately lead to success in the music market.



Analysis of Sake Market Fluctuations and Marketing Strategies for Young People
Using Time-Series Data

22111337 Ryosuke Matsui

This study focuses on the phenomenon of the declining popularity of sake in Japan.
In particular, it aims to address the issues of declining tax revenues and the
noticeable shift away from sake among the younger generation. The study begins by
exploring the background and factors behind sake's declining popularity, thereby
highlighting the need for new market strategies. Furthermore, the existence of a
certain number of inexperienced sake drinkers among young people was identified,
and the possibility of expanding the market by targeting this segment was
examined.

The research methodology involved a time-series analysis of sake data selected
from beverage data provided in the 2023 data analysis competition sponsored by
the Union Council of Management Science Research Groups. After visualizing the
data and identifying cyclicality and trends, we identified points of change in the
trends and analyzed them in detail in relation to market trends and related events at
that point in time. Through this analysis, we gained a deeper understanding of the
current state of the sake market and proposed measures to attract a new consumer
segment that would attract young people.

As a result, we were able to deepen our understanding of changes in the sake
market trends and the consumption behavior of the youth segment. Based on this
understanding, measures are proposed to reinvigorate the sake market and promote
the entry of the youth segment into the market. Specific proposals for marketing
strategies to attract new consumer segments are expected to support sustainable
growth of the sake industry. This study identifies current conditions and issues in
the sake market and proposes solutions.



Comparative Analysis of Multiple Food Delivery Services and Variation in Consumer
Choice Behavior

22111340 Tatsuya Matsuda

One of the social impacts of the new coronavirus pandemic is the increased use of
food delivery services. In particular, the pizza shop where | work part-time has seen
an increase in orders using food delivery services along with in-house delivery. This
experience led me to conduct my research because | was interested in how
consumers make choices among multiple delivery services and what influences their
criteria.

In selecting a delivery service, | myself have had moments when | am not sure which
service to use, and my colleagues and friends often have similar questions. Based on
this first-hand experience, | would like to compare and analyze the characteristics of
each service in order to resolve the difficulties consumers face in making a choice.
The main objective of this study is to provide a comparative analysis of several food
delivery services and to provide consumers with clear criteria on which service they
should choose. This will assist consumers in selecting the service that will give them
the greatest satisfaction.

The major food delivery services that will be compared include Uber Eats, Walt, and
Delivery Kan, and the sales, service quality, consumer reviews, and pricing structure
of these services will be analyzed.

The research methodology will be based on publicly available information (sales, fee
structure, and user reviews) gathered through each service's website and app. In
addition, surveys will be conducted to obtain direct feedback from consumers, and
the data will reflect the voices of actual users. White papers and market research
reports published by the government will also be referenced to understand overall
industry trends.

From this research, the advantages and disadvantages of each delivery service will
be identified, with the goal of providing specific guidance to help consumers choose
the service that best meets their own needs. Ultimately, the plan is to make the
results of these analyses available to food providers to help them understand the
factors that influence users' choices of food delivery services.



Characteristics of Price Movements of Scarce Goods in C-to-C Markets such as Flea
Market Apps

22111381 Zaion Yamamoto

The CtoC market in Japan is experiencing rapid growth, led by Mercari, with the
market size reaching approximately 2.4 trillion yen in 2022 and the total transaction
value reaching approximately 985 billion yen in 2023. This is a four-fold increase
compared to 2017, and the weak yen has also contributed to an increase in
international users. Mercari is also expanding into the U.S. market and is developing
customized strategies for each region.

On the other hand, in CtoC markets such as flea market apps, transactions of rare
and valuable items are thriving, but the price fluctuations of these items are large,
and it is very difficult to determine the appropriate time to sell. The author himself
has conducted research to address this problem based on his own experience of
large price fluctuations for items he has listed in the past.

The purpose of this study is to estimate the appropriate selling time and price of
rare and valuable products traded on CtoC markets such as Mercari. As for the
research method, since the data concerned is not in a database, multiple data
collection methods including scraping, etc. will be considered, as well as the
collection of highly relevant data when it is not possible to collect the data directly.
Then, time-series analysis will be conducted based on the collected data.
Specifically, a change point analysis will be conducted using data from about 20
cases, and the relevance of the data to market conditions and related events at
each point in time will be examined.

The results obtained from this study will provide a basis for determining when and at
what price it is best to sell a scarce commodity. The results are expected to
generate specific guidelines for users to more strategically list and sell their
products. Ultimately, the goal is to contribute to the further development of the
CtoC market and increase user satisfaction.



Analysis of Factors Forming Real Estate Prices Aimed at Improving Transparency in
the Rental Market

22011186 Shiryu Sekiguchi

In recent years, the housing market has been attracting attention as a venue for diverse economic
activities. However, the process of determining housing prices is complex and in many cases lacks
market transparency, making it difficult for sellers, buyers, and brokers to properly assess prices
respectively. While this problem is a major barrier to homeowners as sellers and individuals
entering the housing market, it also imposes a significant burden on buyers. Therefore, the
purpose of this study is to clarify the factors that shape housing prices and, in particular, to
address the issue of improving the transparency and fairness of the market so that buyers can
select properties at fair prices as a top priority. This study will analyze the factors that influence
housing prices in the Boston housing market. Specifically, the study will analyze and discuss how
housing location (distance from major facilities), age, number of rooms, crime rate, and economic
conditions in the surrounding area affect prices.

The study will use statistical methods such as linear regression to quantitatively analyze how each
factor affects housing prices. Since there is a wide range of variables to consider, unnecessary
variables will be removed through stepwise variable selection and LASSO regression analysis that
includes penalties in the model, and the impact of the variables will be examined for the selected
model.

The results of this study are expected to clarify the key factors affecting housing prices in the City
of Boston. In particular, the location of housing (distance from major facilities) will be shown to
have a strong impact on housing prices. It is expected that housing prices will be higher in areas
with good access to employment centers and public transportation, while prices will be lower in
areas with high crime rates. Regarding the impact of age on housing prices, newer properties are
more expensive, while older homes with historical value and renovated homes may remain
exceptionally expensive. In addition, the number of rooms and the economic conditions of the
surrounding area (average income and employment rate) are also likely to have a significant
impact on housing prices. Quantitative analysis of these factors is expected to improve the
transparency of the housing market and provide a basis for buyers to select properties at
reasonable prices.

The following business proposals can be envisioned utilizing the results of this research. First is the
development of a real estate valuation platform. A platform based on the research results will be
developed to enable sellers, buyers, and brokers to easily evaluate home prices. This will improve
market transparency and ensure fairness in transactions. In addition, sellers will be able to sell their
properties at a fair price and buyers will be able to purchase properties at a fair price. Second is the
provision of customized real estate consulting services. The consulting services are tailored to
meet individual needs, offering properties with a high return on investment for investors and
properties suited to their lifestyles for individuals. This will improve customer satisfaction and
realize better transactions. The realization of these business proposals is expected to improve the
transparency and fairness of the housing market and create a beneficial environment for all
parties.



Estimation of Obesity Levels Based on Eating Habits and Physical Condition
Stanislas Laborde

This study presents a comprehensive analysis of factors influencing obesity. The
study includes 2111 instances and 16 features to predict obesity levels based on
eating habits and physical conditions. The primary objective is to identify the
relationship between various lifestyle factors and obesity, categorized by the Body
Mass Index (BMI).

Key Variables and Their Descriptions

1. Gender: The gender of the individuals.

2. Family History with Overweight: Indicates whether a family member has
suffered or suffers from overweight.

3. FAVC (Frequent High—Caloric Food Consumption): Frequency of eating
high—caloric food.

4. CAEC (Consumption Between Meals): Whether individuals eat between
meals.

5. SMOKE: Smoking habits of individuals.

6. SCC (Calorie Monitoring): If individuals monitor their daily calorie intake.

7. CALC (Alcohol Consumption Frequency): Frequency of alcohol
consumption.

8. MTRANS (Usual Mode of Transportation): Mode of transportation used by
individuals.

Other variables include age, height, weight, vegetable consumption (FCVC), number
of main meals per day (NCP), water consumption (CH20), frequency of physical
activity (FAF), and time spent on technological devices (TUE).

Obesity Levels

The study categorizes obesity into different levels based on BMI:

¢ Insufficient Weight: BMI < 18.5

¢ Normal Weight: 18.5 <=BMI < 25

o Overweight Level I: 25 <=BMI K 275
o Overweight Level II: 27.5 <=BMI < 30
e Obesity Type I: 30 <=BMI < 35

o Obesity Type II: 35 <=BMI < 40

o Obesity Type IlII: BMI >= 40



Data Analysis Techniques

The document details various statistical and machine learning techniques used to
analyze the data:

1. Correlation Matrix: To identify the relationships between variables.

2. Principal Component Analysis (PCA) & Multiple Correspondence Analysis
(MCA): For dimensionality reduction and to visualize data.

3. Partial Dependence Plots: To show the relationship between the predictor
variables and the predicted outcome.

Modeling Approaches
Several modeling approaches are used to predict obesity levels:

e Multinomial Regression (VGLM): Penalized accuracy scores to evaluate
model performance.

e Ordinal Regression (polr): To model ordinal outcomes.

¢ Neural Networks: To capture complex relationships between variables.

Feature and Interaction Importance

The importance of individual features and their interactions are assessed using
various models. Techniques like SMOTE (Synthetic Minority Over—sampling
Technique) for data augmentation, polynomial feature augmentation, and Gaussian
noise injection are employed to improve model performance.

Results and Findings

The document presents detailed results on the accuracy and performance of
different models. The multinomial regression model with the best interactions
showed the highest penalized accuracy, indicating its effectiveness in predicting
obesity levels based on the given features.

Conclusion

The study provides valuable insights into the factors affecting obesity and
demonstrates the application of advanced statistical and machine learning
techniques in predictive modeling. By understanding these factors, interventions can
be designed to address obesity and improve public health outcomes.



