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In recent years, the demand for nursery schools has been increasing, with a persistent spatial imbalance
between supply and demand. Therefore, it is crucial to understand the mechanisms behind nursery choice
behavior among households with preschool-aged children. This thesis aims to model nursery choice behaviors
by households and apply the behavior models to regional nursery facility planning.

Chapter 1 outlines the social background of the above imbalance and clarifies the thesis's purpose
through reviews of previous studies. The following models are introduced: the residential-area-unit model,
based on the Multiplicative Competitive Interaction model, and the household-unit model, constructed using
LightGBM based on decision trees and ensemble learning.

Chapter 2 explains the selection of study areas and data construction for the residential-area-unit model,
focusing on applicants for each nursery and spatial demand. Then, a method for estimating choice
probabilities is proposed.

Chapter 3 presents the results of estimating parameters of the residential-area-unit model and examines
the influence of each factor. Furthermore, the residential-area-unit model is validated by comparing actual
nursery choice situations with model estimations.

Chapter 4 describes a web questionnaire survey for developing the household-unit model, including
implementation, question items, and responses.

Chapter 5 integrates the nationwide nursery database with questionnaire data to create training data for
the household-unit model. The data also contains ground-truth labels on whether each household selects each
nursery.

Chapter 6 applies LightGBM to train and predict the household-unit model, assessing prediction
accuracy, feature importance, and factor analysis using SHAP values.

Chapter 7 applies the residential-area-unit model to evaluating regional nursery planning, simulating
admissions, and assessing residential areas using nursery admission indices. In addition, the necessity of
integrating the residential-area-unit and household-unit models is discussed.

Chapter 8 concludes by summarizing findings and discussing future challenges and prospects.
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