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This micro—degree program provides opportunities for students at our university and exchange
students to take full-fledged, English-language economics lectures. Students will study core

economics subjects and have the opportunity to interact with exchange students from overseas.

We provide a micro—-degree program in economics to enable students from diverse cultural and
academic backgrounds to acquire systematic economic knowledge and cultivate practical
economic analysis skills. Students who take this program are expected to foster

interdisciplinary talent and embrace diversity.

ORI EEL

Students can apply their economic understanding and data analysis skills across diverse
primary fields of study—including IT and technology—based industries, policy and public

sectors, and academia—to their main major fields (engineering, social sciences, etc.).
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i = Brief Introduction to Data Science,
NAD1001 N-Cj|o|E{ze}7l Beginning Data Science
1-0 G|o|E{afst A7H Brief Introduction to Data Science

NolElstetoldt ebd wish A7, 195 dndEe et 4% wi ugY o
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Data science is an interdisciplinary field that uses scientific methods,
processes, algorithms and systems to extract knowledge and insights from
noisy, structured and unstructured data, and apply knowledge and actionable
insights from data across a broad range of application domains. This lecture
aims to provide students with the short overview of data science and make
them grasp the utility of data science in modern life. Students will be informed
of various skills that data scientists have to have and the prospect of data
science as an occupation.
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The course is the very beginning step of data science. The student will learn
about the definition of data science, review of fundamental knowledge of
statistics, basic concept of modeling including the statitical models and machine
learning models, overview of explorative data science and graphic techniques,
correlation and causality. And the student may get a motivation for data
science through the case study on real data science problem.
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2=2) 1A 7|12 g Basic Algorithms of Machine Learning
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This course is designed for students who start to learn machine learning for
the first time. Through this course, students will have basic understandings of
basic algorithms of machine learning such as linear regression, polynomial
regression, k—nearest neighbors, k-means, naive Bayes, logistic regression, and
softmax regression including the evaluation methods. Also, students will learn
about the important machine learning concepts such as overfitting, curse of
dimension, gradient descent, and smoothing, etc.
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Introduction to Python Data Visualization
a_o  2ESFUTL FUFHQ
AlZtsto] 71x|

dloE AlZHe dolEAte] s B ] gaH Hlole BAelN Fashl e
Wy 2ol A48 AZ3E Ba doHE A, AnHow o

Aol A wlolE Aztahel B84, £ A2 o 8 voldl T AAHETE
gomA Hold AZa 7ol da FuE Eus @),

Efficacy of Data Visualization

Data visualization plays a key role in Exploratory Data Analysis phase of Data
Science process. With an appropriate application of the data visualization one
can gain deep and intuitive understanding of the data. In this brief course,
students are introduced to usefulness of data visualization, examples of good
and bad visualizations, and python based visualization tools with an aim to
instill interests to data visualization.

_ = Introduction to Python Data
3-1 oM A|7_||'g|- I 71 Visualization

dlolE] AlZHE dloElAfol Qs T o] BaA vloe BAelA Fash AbeE s
e, AA% A245E Fa volH g s, ARHow ol & vk

ARAAE shol 8 A\7kst API) 71uel HolE] A\7ts} /14 duelEe Ao
o2 A3l 7S ol Alo]dzo a&40 2 HEeA AFEE & JEH

dh AAl A Ee] mesh @A 28 Aol

Data visualization plays a key role in Exploratory Data Analysis phase of Data
Science process. With an appropriate application of the data visualization one
can gain deep and intuitive understanding of the data. In this course, we will
study python based data visualization techniques and algorithms for creating
effective visualizations and apply them to data science. Examples along with
the code will be offered to assist the course.
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Exploratory Data Analysis is an approach of analyzing data sets to summarize
their main characteristics. In EDA, statistical graphics and conventional
quantitative methods are used. EDA emphasizes the attitude of analyzer such as
willingness or flexibility. This lecture teaches various techniques to test the for
basic assumptions for data, and guidelines for remedy when one or more of
assumptions is/are found to be broken. Students may deepen their undestanding
of EDA though a couple of case studies.
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This lecture covers supervised learning algorithm as a branch of machine
learning where true prediction outputs are given as training data. Students will
learn regression and classification problems based on linear model, decision
trees and random forests along with support vector machines based on convex
optimization. Students can also understand probability theory and statistical
inference, which are the foundation of supervised learning algorithms.
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Machine learning is concerned with the study and development of automated
systems that improve their performance through experience, or data, and
typically categorized into supervised learning, unsupervised learning, and
reinforcement learning. This course is designed to provide principles,
methodologies, mathematics and algorithms for unsupervised learning. We cover
topics such as clustering, dimensionality reduction, hidden markov models, and
graphical models.
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Deep Learning is one of the most highly sought after skills in Al In this course,
students will learn about key principles and concepts, how to implement a
simple deep neural network using tensorflow.keras. This lecture will constitute
a basis for further deep learning study for students. The lecture also includes
multilayer perceptron, computational graph, backpropagation algorithm,
convolutional neural network.
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In this course, you will learn the contemporary approaches of Deep Learning,
understand how to build neural networks, and learn how to lead successful
machine learning projects. Students learn about the topics include Convolutional
Neural Networks (CNN), Recurrent Neural Networks (RNN, LSTM), Optimizers,
Regularization, Normalization, Initialization. The course includes the latest deep
learning algorithms such object detection and image segmentation, attention
mechanism, Transformer and language models, graph—-based neural networks,
and as a generative model, autoencoders and generative adversarial networks.
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Living in the internet world, we encounter recommender systems everywhere.
From movies and books to news and new friends, the recommender systems
are essential tools for all web-based business organizations. A recommender
system helps users make their decision, provides users with satisfaction, and
furthermore, it is helpful to increase the user royalty. This lecture is designed
to give the short overview of recommender systems course. It includes
examples, needs, and types of recommender systems including the long tail
theory.
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The recommender system is a very practical system which utilizes various
techniques from statistics and machine learning. Students learn about basic
algorithms of recommender systems such as collaborative filtering(CF),
content—based, knowledge—-based and hybrid recommender systems. In addition
to these, this lecture includes sparsity problems of rating matrix, dimensionality
reduction and handling of bias, neighbor-based CF, user-based CF,
neighbor-based CD with clustering, CF by using machine learning models, latent
factor models, matrix factorization, alternating least squares methods.
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This lecture is designed for students who have knowledge about the key
concepts and algorithms of recommender systems. Extension to the
collaborative filtering, content based systems, model-based collaborative
filtering is taught. Also, this lecture includes the deep neural network based
recommendation systems, conext-ware systems, the integration of different
approaches, and the evaluation methods of recommender systems.
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Data Science Capstone project
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Data Science Capstone project
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This lecture is a course for completing Data Science Nano Degree. It is
recommended to acquire the Nano Degree by taking one semester along with
the 7 data science nanodegree lectures provided as cyber lectures. Learn how
to solve real-world problems through practice and case analysis of overall data

science contents.
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This course is for the completion of Recommender Systems Nano Degree. It is
recommended to acquire the Nano Degree by taking one semester along with
the 9 lectures on Recommender Systems Nano Degree provided as cyber

lectures. Learn how to solve real-world problems through practice and case

analysis of Recommender Systems.




