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To understand global issues arising from complex interactions among economic and socia factors, statistical
analysis and modeling of complex phenomena are essential. This course introduces fundamental methodsin
data science, focusing on multivariate and time series analysis, and devel ops practical understanding through
applications to real-world data. In particular, systematically study methodologies while paying close attention
to the relationship between statistical analysis and machine learning techniques. The course also covers
basic concepts in data science, network science, and computational science, with applications to economic
and social systems. The course is conducted in both Japanese and English to enhance students'  ability to
understand and communicate technical content in data science in an international research context.
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After gaining an understanding of data science theory, students will be able to perform data analysis and
simulations using R or Python on problems that interest them individually.
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The 1st Concept of data science, Statistical quantity and distribution

The2nd Regression analysis 1: Basic concept, Estimation

The3rd Regression analysis 2: Single-regression and Test

The4th Regression analysis 3: Multi-regression and multi-collinearity

The5th Machine Leaning 1: Lasso and Ridge Regression

The 6th achine Leaning 2: Principal Component Analysis

The 7th  Machine Leaning 3: Cluster Analysis, Classification, and Neural network

The8th Time seriesanalysis 1. Basic concept, maximum-likelihood estimation, and Autoregressive
model (AR model)

The9th Time seriesanaysis 2: ARIMA model (Autoregressive integrated moving average model),
GARCH model (Generalized Autoregressive Conditional Heteroskedasticity model)

The 10th  Machine Leaning 4: Brownian Motion, Kalman Filter, and LSTM model (Long Short-Term
Memory model)

The 11th Network Science 1: Complex Network

The 12th Network Science 2: System Dynamics

The 13th Network Science 3: Network Epidemiology

The 14th  Exercise: Problem Setting and Analysis Methods
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The evaluation will be based on the degree of achievement of the attainment objectives by submitting reports.
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Distribute the materials.

https.//www.gsais-nsrg.com/( )
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Review the materials and program distributed before class on your own.
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ikeda.yuichi.2w@kyoto-u.ac.jp
| expect students from awide range of fields, regardless of whether they are in the humanities or sciences, to

take this course.
Y uichi Ikeda ikeda.yuichi.2w@kyoto-u.ac.jp







