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Course Catalog

NAD1002 N-7|A&tE 7|2dne|= Basic Algorithms of Machine Learning

) 7|1AI8tE 7|2 g Basic Algorithms of Machine Learning

Brief Introduction to Data Science,
Beginning Data Science

NAD1001 N-Glo[Ej2tsiHR

1-0 Cl|o|E{1tak A7l Brief Introduction to Data Science
dlo|eztstelgh oty Wit dah, el dae]ES Abgdte]l 4F e A E
OJHENE 443 ERE P, HolHol A A4 Ha e Yo o
@ doel A&shz sHAA shHEoltt. Aol dlolE Iehg FAstaal she Al
Al o] W8-S hes] ofstal, dolefste] sdadel e Aze = gl &k
o 2 5ol giok. ol AALA Aok T 2AEH dolHRRAzA 494 A
e Ale] FeeA delEHshy duste s GG 2o ddH] HRE A
Gehad g,

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.

2—1 C|o|E{1tst 7| 20|12 Beginning Data Science

R
olejsheol Wasl 7| ol ), A4 was) uwew wUS Eolahi
e, g dolel w4 B aels 1, Aels) sl dlsIA] eroley.
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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.

el Aed S Ag AR SAES AT AowA, nAde & Be
SeIEE FoA E Aol e AR, A, el ety
olumlo]= Wiyl RALE F7] W AXE wx dudEs gl HASS 2
AT, AR AT, TERE P ) 91255 AFasl AT sl
Adel A, wee] P w, A, Best Sol uel & 4 A Hck

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 | on
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Efficacy of Data Visualization

2 ol Awk A AFEFE 27

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 Mo AlZtst 71& 712 Visualization

dlole) AZkshe dlolElAelgls Ihel BAA BlolE] BAldA Fashil AgEE
Mgt AdG AdaE B ol Wl dson oAy F At v
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At A dlAze] musk @ 24" ol

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.

'-1|3-'?=|3-, A 2 34 Network, supervision,

3-2 AZet 7|1= and dynamic visualization
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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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4-1 EFAIZ [|O|E £ Exploratotory Data Analysis
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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 ag
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.




il supervised learning algorithms,
NAD1006 N-Z|AHgts Unsupervised learning algorithms,
Introduction to Deep Learning

NAD1007 N-H2{d ¢ug|= Deep Learning Algorithms

=1 A ks Lug|E supervised learning algorithms
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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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5—2 H|Z| Eshs e Unsupervised learning algorithms
A q
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71 A g5 dlolE el BAA, Ao vehte sdE 1A on e ARE
22 O AAAS AYSe PHES AEow sgath sl el Y n ekl uje
A8k, WA 28k, Felstro R A} 2 7cl'«l°ﬂ*ﬂ“ T dlolEle] #Ho]Eol
AolA dioly 1 AAE A S AE F HAORE &= v ]‘:5"? (unsupervised
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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.

BEW BTN | 123




Intermediate Course

L Beginner’s Introduction to _ = 2 A| AES —oF =
NAD1008 N-FZA|AH 7|2Adng|= Recommender Systems, NADI009 N-FHA|LH 1025 on Recommender Systems

Introduction to Recommender Systems

_ S A AE A Beginner’s Introduction to — 2 A|AH 3 kgl Intermediate Course

6-0 FHUA2H 294 Recommender Systems 6-2 AL g 2a2S on Recommender Systems
UHANHE A2 Sl £2 FAANN PAN2DE £ EAGD. 24 2, o el FAN LY Fa AYEN )R B FE0] F AN 2 S
A FA, aEA e AN B AT FAA SIS VIReR dte BE *P‘ﬁ"ﬂ"ﬂ 918k 17 FAolth. o] $u FeME e W was)u geuE e 84 2F 4o
ZAAN 2B Ha Tot), FHA RS A}l AES Loy THELE o) 5 . = > 9 = = e .
s RS U e o s T o o 3F el S BN AT ABEE AFER FHA =R G skl o g
W oyt IAFAHAES FoFE) o] Feole —T—ﬂ’\]f—fﬂ e AEsy] Aol 34 Arakelx] =3 ]/\Eﬂ g Aowe A slo|Ba= ZHA A8, A~ P}
22§hel] il 2hedh okopri= AFojojurt o] Aol &3 I o= FRAAz=H e W o] Zaof
A, FHY ol&, FHA~Re] ey, FHUA2R] Fo fr3o] EjtErh
Living in the internet world, we encounter recommender systems everywhere. This lecture is deSigHEd for students who have knowledge about the key
From movies and books to news and new friends, the recommender systems concepts and . algomhms of recommender systems. Extension to Fhe
are essential tools for all web-based business organizations. A recommender collaborative filtering, content based systems, model-based collaborative
system helps users make their decision, provides users with satisfaction, and filtering is taAught Also, this lecture includes the dee[{ neural( network based
furthermore, it is helpful to increase the user royalty. This lecture is designed recommendation systems, conext-ware systems, the integration of different

approaches, and the evaluation methods of recommender systems.

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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In this class, you will learn about the characteristics of time series data.
Understand why you should pay attention to time series data, and learn various
examples used in real life using time series data.

This lecture is for completing the financial transaction analysis Nano Degree. It
is recommended to acquire the Nano Degree by taking one semester along with
the 9 lectures on Financial Transaction Analysis Nano Degree provided as cyber

lectures. Learn how to solve real-world problems through practice and case
analysis of financial transaction analysis.
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statistical modeling that can be applied to time series data, and learn examples 3 AAA A A WS e

of applying it to real data.

This course is for the completion of Business Analytics Nano Degree. It is

recommended to acquire the Nano Degree by taking one semester along with

the 9 lectures on business analytics Nano Degree provided as cyber lectures.

" . . i Learn how to solve real-world problems through practice and case analysis of

Time Series Analysis Algorithms . . P gh p Yy
business analytics.
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In this class, you learn how to refine, learn, and visualize various time series
data from the overview and history of time series. Learn how to simulate using
time series data and save it in an appropriate format. And learn about various

statistical modeling that can be applied to time series data, and learn examples
of applying it to real data.
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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 lecture is for completing the financial transaction analysis Nano Degree. It
is recommended to acquire the Nano Degree by taking one semester along with
the 9 lectures on Financial Transaction Analysis Nano Degree provided as
cyber lectures. Learn how to solve real-world problems through practice and
case analysis of financial transaction analysis.
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This course is for the completion of Business Analytics Nano Degree. It is
recommended to acquire the Nano Degree by taking one semester along with
the 9 lectures on business analytics Nano Degree provided as cyber lectures.
Learn how to solve real-world problems through practice and case analysis of
business analytics.
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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.




