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- BlH|0|Ef (Big Data)
AR} Attt ol CHefol MAROA 2821 QU= =H0IHS| 7Y, 71, 28 Ao TSt ATE D, HEjojH EM7t= Mo Jgut
2R A0 CiohM wSict Satof FHofsl= o2 TS wTIS0| Host SSX|E WAoZ T M, st WRIFYo| YEIF2ZA
1] o HS=0| Chst 271 2H MSECh
This course examines the concepts, technologies, and use cases of big data that are being utilized in various industries along with the
Fourth Industrial Revolution, and educates students on the role and necessary competencies of big data analysts. The course is co-taught
by faculty members from various majors in the department and serves as an introduction to various majors.
X|%7HsAt8|2tSDGs (Sustainable Society and SDGs)
2| A7t HBsl Q= SDGs ZH|Ofl CHOHK O[SHAIZ| L RIE7ESAIRIE Aeidohr| 2ot Lotof thsto] e7) LISt =Ofgte). Liof7t
HICIO|ES 283t SDGs 20, 53| QlZatet otg, Azt s, B2t HAH2|, 0|, LXIZ| FE=0t A, Folet QFHof Tt Hy F=HIZ
2 | Mot 227t fEY £ U= HIEES _’F_APOh 2 WEs L=t
This course examines the SDGs issues facing our society and discuss ways for a sustainable society. Furthermore, we survey the key themes
of SDGs, including infrastructure and environment, health and education, poverty and food, mobility, job creation and business,
participation and safety, and identify approaches and solutions that can be addressed using big data.
- 2IC|O|E{ At Y S (Big Data Trends in Industry)
SHOlE Aol EHESE B SIE22 Mo HAE A7oh| fldl =Lielel 2 =22 ATRHESIH, YH0|H Z0f2| 0|21t 277t O{EA
3| 2l gt A=THE ATE| 2l AFFERIL| MOILIE THESI0] HE Soel HFE +HolTt
We domestically and internationally research and publish papers to study the trends of the big data industry and its academic system.
We also hold seminars with hands-on experience to study how theory and practice in the field of big data are combined and developed.
- BIG|O|E{ & A ntALRIZ} (Big Data Startup and Commercialization)
t”E1|0|E1 7lEE S8510] MYH 7HX|E Lol 2S5t SES el Y W AtYs HEE S0 S55H=F Stk FY, A,
4 5% S LIt MST0ke| StlS0| B Z2HES +HSHHA 7heol 7|ut BIL|0|E ofo|dE Hsto TIstrt.
Students learn to discover and acquire business value by applying big data technology through a virtual startup and commercialization
process. Students from various majors such as management, natural sciences, and engineering work on team projects, setting up fictitious
companies and big data items.
- AT E (Al Research Methodology)
Crefol AHAROMOA 25D U= Al 78S B8O, 7 =28 2 dot= WHES UITCE T MAXL Mot uTIS0| Holdhs 5
X ooz TIAEH, MAlEd, EEld, AN 52 Al 7|8S 280t CiYs ATHYES ATNfoitt stdS2 =2 g0 28t
7| 71t ZH HolH 28 AE'QZ Sl shaX X|AS Bt
The method of writing research papers using Al techniques widely applied in various industrial fields is taught. This course is conducted
through a collaborative guidance approach involving world-renowned academic professors. The course introduces various research
methodologies utilizing Al techniques such as machine learning, deep learning, natural language processing, and more.
- SBZLEXEA (Applied Probability and Statistics)
HILIO|EE 2457| fIet Ot 8l L= E W0t HERHS HIRL 2l7lEM, QY CHHEEA 5 847|183 HiS. R E= Pythons
g 280t SAX 24 i THILL
Students learn about discrete and continuous probability variables and probability models for analyzing big data. The course covers
statistical techniques such as regression analysis, factor analysis, multivariate analysis, and conducts exercises in statistical analysis using
R and Python.
5 - X|H3}7| % (Optimization Methods)
HE01E 240ilM Rt SO HHEe| 7|2 7iE S 8 7|80 tisto] shEoitt 7= JiEt 2Hste| 7|2 7leS MAlSHE AYILCt




X

Mg FHol= FElAEY, dEA=Y, A2 HEEEs), SHAY S R, SHolH Z|HollAM ARREl= oAl 2 XM=t
ZHOf Ciet siEE dS2o=M ANt 280 ot 2FX|AS BT

Students learn the basic concepts and main techniques of optimization that appear in big data analysis. Topics include mathematical
programming, linear programming, integer programming, nonlinear optimization, and dynamic programming, and students will develop
practical knowledge on using optimization and solve examples using in big data techniques.

- HEFR 2| AE A (Meta-Heuristics)

NP-hard Z|H2H2 |2t HE AIZH0f| ZHSHE Fe5| AMShs A0l 27Hs0I0n P= 2XSOITE 0| B2, Ssh Y| dthtes ALt
S MBS Migtots 8% LOfLt 2K 7k ZARIE 28E = A=7IE Botke AOICh dole Cifet ZARHY 2h2|E
CIXtQl OIOILINE &S0t SHE =0k SAI0| St 2Rt MdEioh 2X0| 0|2{3 OlO|LI0E XE3dh= IFES YHBICL

NP-hard optimization problems are those for which it is believed to be impossible to compute the optimal solution exactly in reasonable
time. In such cases, one important approach is to explore how close the optimal solution can be guaranteed if computational resources
are appropriately constrained. The course will focus on acquiring ideas for designing various approximation algorithms.

CIO|E{AtO| Q1A 3t (Data Science Mathematics)
ClIOIE{ALO|AAE Ofslfs=0 Hatt =5t U BHES CHECL HO|EALO[HAE HEASH= ot P54 OIFE, s2lA2Y
o| 7| g H/MHEH RS E8% HIHO|E &4, Dileld LnE|E, QAZEE b

ol

S =

A2 28% =4, AP -0l Tt oty 7|=X[A S et
This course covers mathematics and methodology needed to understand data science. The course covers the fundamentals of
mathematical tools that support data science (including linear algebra, calculus, and mathematical programming) and cultivates basic
mathematical knowledge of big data analysis, machine learning algorithms, and decision-making techniques using nonlinear statistical
models.

10

x| HEX2|2F (Brain Information Processing Theory)

ko] fzef 24, k FH X2|o| 2|, AlZ, HZ FEo| WE S Mol A, k| ES HoE 24 7Y, L-FFE 2HH0IL, £ FE
SO

ME|ot ARE FYE XME[o| BHY, ASKS ATFM k| HO|H 28 YHES

Students learn the structure and elements of the brain, principles of brain information processing, principles of visual and auditory

o

information transmission and perception, techniques for analyzing brain activity data, brain-computer interfaces, the relevance of brain
information processing to computer information processing, and methodologies for utilizing brain data in artificial intelligence research.

11

-7|x2Z 28 UME (Basic Programming and Practice)

Python2| 7|22, XAIZTZE, g X SaiAet 22 7|x T2, AR 8, N2|, 24, Atz 2ot 400l 242 St
HIEI0IH EF2XM2| Pythons S53M| CHE & s Z2IHY SHS BTt

This course cultivates the programming skills to handle Python as a big data tool through basic programming such as Python's basic
syntax, data structures, functions, and classes, and simple real data analysis from data collection, processing, analysis, and visualization.

12

- O|O|E{ | O| AA| AR (Database System)

— =
SeCh HZUAE Ho|HRHAE £ = IS 7|91, HH|0|E, Analytics?t 7| HIO|HH|0|A a|Qto| Xto|7H, sty UM Hato| Cis
OsHStct.
This course studies database management and its relationship to an organization's information systems/business execution, and the data

HO|E{H|O] A Zt2|et 7| Yol FEAIAH/H|ZLA HR0| 27, FEAAEY P52 2t HOHY D, Z2MAH Z2Aof Cist OIS
=]

and process approaches for building information systems. Students will develop the ability to data model the business, and understand
differences between big data analytics and traditional database management.

13

-HHolH==224Y (Big Data Programming)

2 1480001 747t = CHYSt M7 |X|E 7|22 W2 28 AHEHZ 71T QEFLA AXELQ0] Q0IZA, ZEo XY 7152 HE2
2 YHolE M2|, 24 W AHBE MSECh 2 ZolofjM= Re| 7|22, A=EsH, MEAE|, AREM, AlZet E2 OfL2, CaretS 018
o 45 HHolE 2Y mj7|X|IE &% HH0|H &4 ETEAM RE 553 BE = As 5HS HiYIth
R provides big data processing, analysis, and visualization based on its powerful data-type features. In this course, students will learn the
basic syntax of R, data collection, data processing, data analysis, and visualization, as well as the ability to use R as a big data analysis

tool using various big data analysis packages using Caret.

14

-HAlZdZ2 2 (Machine Learning Programming)

Python 21015 &8310] MAla|d 8l Hde +dst= WS SHESITE Scikit-learn 210|225 083101, Cefeh Ha/HIHd HIO|EE
=8, M2|, 242 AESIL, Lot Tensorflow/Keras 7|2te| HEld S dEEo=M Hil2fd I Ha{d T2 535S BB,

Students learn how to perform machine learning and deep learning utilizing the Python language. Using the Scikit-learn library, students

will practice collecting, processing, and analyzing various structured and unstructured data, and further develop your machine learning and
deep learning programming skills by practicing deep learning models based on Tensorflow/Keras.

15

- 82 O|EX2|7|¥ (Big Data Processing Techniques)

CHEE CIOIHE X235t YH|OE 242 +4s| et HE HRE /g 28
1 2g g 50| AREE E8ol7| 218 Hadoop H Sparke| X 8! && L

Students learn the concepts and utilization of parallel computing to process large amounts of data and perform big data analysis. In

HZ Sh5ottt £3] GPUE 0|83 & AlMe| HiE
Shdln A HrolE £4 ZRRES Susich
particular, learn the concepts and utilization of parallel computation using GPUs, how to install and utilize Hadoop and Spark to utilize
multiple computers, and perform actual big data analysis projects.
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- O|o|E{0}0] JO| 2 YA K| (Data Mining Theory and Applications)
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Students learn to analyze structured data using data mining tools. Through data mining techniques, it is possible to summarize large
amounts of data, predict the future, identify relationships and patterns, and model through rule discovery. Students will learn
methodologies such as logistic regression, decision trees, artificial neural networks, clustering, SVM, association rules, and sequential
patterns, and apply them to management practice projects.
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- ZE2MA0H0|'Y (Process Mining)
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Process mining is a technique for analyzing various events in an enterprise system to derive meaningful results that are necessary for the
operation of business processes. Topics related to process mining include business process management, business intelligence, artificial
intelligence, and data mining. Topics related to mining include business process management, business intelligence, artificial intelligence,
and data mining.
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- Q1B X[& (Artificial Intelligence)
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Artificial intelligence is a technology that uses computers and information technology to imitate or outperform human behavior. It basically
includes techniques such as knowledge representation and reasoning, expert systems, machine learning and data mining, and natural
language processing. By learning the basic concepts and core techniques of deep learning, students will learn how to intelligently
approach and solve various problems faced in the industry.

19

- {4Al2{d (Machine Learning)
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Students learn about the theory of machine learning and its practical applications in the field. Students will learn the basic principles and
theoretical background of supervised and unsupervised learning and reinforcement learning, as well as specific algorithms for them.
Bayesian, decision trees, artificial neural networks, SVMs, deep learning, and other recent machine learning algorithms are covered, and
their applications in finance, marketing, production, and other fields are discussed.
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- El2{d (Deep Learning)
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Students learn the basic concepts and core techniques of deep learning and deep learning models such as CNN, RNN, and GAN. Students
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can cultivate how to intelligently approach and solve various problems faced in the industry.
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HI™ A O|HE4 (Unstructured Data Processing)
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This course covers the process of analyzing large amounts of unstructured data such as text, images, sounds, and videos, which have

rok

exploded in recent years due to the use of SNS, and extracting useful information, patterns, and knowledge necessary for management
decisions. Students will learn various techniques and conduct practical projects to apply them to actual management cases.
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-HIEYAnEES ] (Network Science and Applications)

xZ FRY g7 EH“O._| ST HERRS =4 &4 W 1 oM LofLts Tt S o] Oiet 0|22 Bie, 1 ZuE
Af2lA HIERIR 8 58 HESAIY 88st= Y¥s tHECL

Students learn the theory of the structural properties of complex networks and the various dynamical phenomena that occur on them,
which have been the subject of major research in recent years, and how to apply the results to social and financial networks.
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- 2IH|0|E A|Zt3} (Big Data Visualization)

A

SH0lE 240 ZIHE AlZttsto] LIEt = Z40| S2%
OIAMZE IFZoM oo & E50] O[shE + A7| W=0
Mool AlZtet AI2E E250|1 BIHOR =&

The reason why it is important to visualize and present the results of big data analysis is that visualization allows you to quickly and
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intuitively identify the features of the data, which facilitates understanding and persuasion in the management decision-making process.
Students will develop the ability to efficiently and effectively derive visualization materials suitable for specific management purposes by




utilizing various visualization tools such as R, Python, and Tableau.

~°1°*7“|0|°** (Integrated Transfer Learning)
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Students learn the latest research trends in transfer learning, where one entity transfers its entire machine-learned model to another entity
to improve learning efficiency, and in federated learning, where each entity shares only a portion of its learning model to improve privacy
and security, and apply them to real-world projects to enhance practical skills.
- EIH|0|E{ Z ¥t (Big Data Management and Industry)
HICIO|E 7|&E0te 2 3 AYIMOl HH|0|E 280 TSt ZFoIct Oeh 2AEl A M0/ AIMIE &M 2D, SIE0[E2] A
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2> This course focuses on the utilization of big data in management and industry rather than big data technology. We will look at big data
cases by industry, and cover the trends, development, and future prospects of big data. We will also study open data and my data
concepts and examples beyond big data.
- K| &SN ZEEM (Sustainable Decision Analysis)
HEIXLS0| 23| 2t S G0N SHBIL FOB| 022 Cifel Rl QAR ZHE 2tH0|1 28Xz g + U=
SHE SHAIZ|7] 2loh, SIAZFEEA, SIAZTEZA0f tist 7242l 0|2 3l JHEES 27i6ty, QAEE 2XME FY=iota oIS of Zst
26| 7| flet o] 2st WY Sl 24 J|YMSS A3|A it
To enhance the ability of managers to effectively and efficiently solve various types of complex and ill-defined decision problems under
uncertainty, this course introduces the basic theories and concepts of decision problems and decision analysis, and familiarizes students
with various modeling methods and analysis techniques to formulate and solve decision problems.
X|&7tsMAEF (Sustainable Production and Logistics)
i/EFAILNEL 2A & 2M0f| 2t3sk 20|20 7|ME MYSI CHELL F8 FHZE SCM, A A-e| B3 7)Y, HEtRE|AE,
HE7I2ECl 38, AREAZ20IMS] &, JIT, ERP S5 ZFTICt ZoFAE Zelid AIFOCE MEA H8E RoIct 53|, FHE
27| AFUTe YEE Y,
This course introduces the latest theories and techniques in the design and analysis of production/logistics systems. Topics include SCM,
production system modeling techniques, metaheuristics, applications of expert systems, applications of computer simulation, JIT, and ERP.
The topics will be newly selected each time the course is offered.
- A0FEX|ZE (Introduction to Smart Factory)
2OESTE2 MY A=A, 22RE, 7Hd2E|S, YU 0H, ASXis % ICTE 25ty HEES UMz I sk= 22 2
OICh 2 MF0ME A0ENZO| HM7|E, g, ARIE NSE2ZM, 4Xt MASHYO| Al ANESHC| OBIE et Al7|X} DLt
28| A smart factory is an innovative improvement of the manufacturing environment by combining ICT such as the Internet of Things, cloud,
virtual physical space, big data, and artificial intelligence in manufacturing. This course aims to improve the understanding of smart
factories, which are the core of the 4th industrial revolution, by providing core technologies, current status, and cases of smart
manufacturing.
- A0MEO|LHX|E & (Special Topics in Smart Energy)
e ES Alﬁ%*loiw AEElE OlHX|2] AFEED 23 HI&S BYUBHY| fI8HA oK 23 0|22 HiRL 23 SEROVIHK| &SIt
29 | Students learn energy-related theories and applications to reduce the amount of energy used and related costs in production and
manufacturing systems.
- H|=L| 204 F2|ElA (Business Analysis)
SICIO|E] S CIO|E A2 22|Q] 4t HIELIAS HIA|IHAZOH, 7| MER T2AA Sl FE9| L, 23, QAEY Al2H> TA|
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Big data and data analytics have transformed our lives and businesses, leading to new process innovations and a profound impact on
the structure, culture, and decision-making systems of organizations. Students will learn how to analyze data, derive meaningful results,
and apply them to the enterprise. Specifically, students will learn how to use R or Python programs to analyze data and solve business
problems.
- AHUERIZEN (Social Network Analysis)
2EHERR 249 7|271E RZIE AN, HEHAZTA B EE2 7HssP & 3t X AMlH SdS WESA HlolEzt 5o
ARBIEAYE EMY = s YEES A8t dH HES & 5 A Bk
31 This course introduces the basic concepts and principles of social network analysis and enables the derivation of network analysis variables.
In addition, it introduces methods for analyzing social relationship networks through network data of real social phenomena and enables
practical applications.
- 13383% (Advanced Financial Engineering)
32| AiHhE ZEEIR #E| § FA U S AT 240 A8ElE o] SeV|jo| SYE F0, 283 0|2 =2 OtL|2t BIEZ(MATLAB),
IO M(Python) 52 280k WY HI®L 7|2 Z2HMES S3ff SYS0| AT USR] LB,




This course covers various engineering techniques used in investment and financial market analysis, such as asset allocation and portfolio
management. Students learn theories on financial engineering and also gain hands-on experience by utilizing programming languages
such as MATLAB and Python.
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HIO|E{ £QtHU82| (Data Security and Ethics)
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This course provides an overview of data protection and information ethics. Data security concepts, passwords, system and network
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security, and authentication are covered, as well as human information protection, physical information protection, disaster recovery
planning, and access control. In addition, ethical issues in various areas such as information ethics, information technology ethics, and
information systems ethics are covered with examples within the framework of responsible management.
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- OIO|E{/Z¢ 2| EHH HA (Data and Algorithm Governance)
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This course teaches students how to use data and algorithms in the age of big data. It covers policies and processes for managing the
availability, usability, integration, and security of data for organizational needs, including privacy, security, data quality, and governance
compliance. It also covers the design, maintenance, and management of algorithms and ethical issues to ensure that big data analytics
is performed effectively and desirably.
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- HEAFY (Quantum Computing)
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Students learn about the concepts and applications of quantum computers, a new computational method for processing large amounts
of information. By understanding the high-speed calculation methods and concepts utilizing atoms as memory elements rather than
semiconductors, and learning about the possibilities of utilization in various fields.
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- X282 E8ERZ} (Financial Optimization for Investment Management)
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This course introduces the overall process of asset management and various optimization techniques used. Specifically, students will learn
key theories and techniques of modern portfolio theory, such as the Markowitz portfolio theory, asset pricing models, robust portfolio
optimization, and multi-period portfolio optimization.
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- S| AL (Statistical Learning)

HIOIE 7|2e] SAY oha Y-S0l tiohM 2715t siE YrES &5 22|, 2Nt 2E U A 02X HiF S0l s St
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This course introduces data-driven statistical learning methods and explains how they work, how to optimize them, and the statistical
theory behind them. Specifically, students will learn about linear regression, Lasso, elastic net, fused lasso, support vector machine, decision
tree, and ensemble.
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- 283EEE (Special Topics in Financial Engineering)
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This course focuses on various data analysis and engineering techniques used in financial market and investment analysis. Recent research
topics are introduced and students learn how to implement various models in Python.
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- ADFET|EA|ZEAM (Analysis of Smart-Technology Market)
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The goal of this course is to review the fundamental theory and methodologies of consumer behavior. Particularly, this course covers the
theoretical, empirical and applied methods of consumer decision-making process.
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- HE|O|H =2 ® ™1 (Big Data Thesis Study 1)
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The course covers methodologies for researching big data and how to write a thesis, and guides the process of writing a thesis.
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- 2lH|0|H=82 22 (Big Data Thesis Study 2)
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The course covers methodologies for researching big data and how to write a thesis, and guides the process of writing a thesis.

- K| &7tsHIHO|E{= 2 M E1 (Sustainable Big Data Projects 1)
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42 Utilizing the big data application knowledge and skills acquired in various subjects, students will experience the process of teamwork and
social problem solving by setting up a topic to solve SDGs for a sustainable society and conducting a team project to solve the big data
problem.
X&7HsHHo|HE2HMED (Sustalnable Big Data Projects 2)
ol M=0IM S5 HHOIH SEXIA & 7|&2 280, XIE7ISAIRIE 2ot sDGs =X siE22 2lot FHE 2F5k1, HH0lH XIS
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43 Utilizing the big data application knowledge and skills acquired in various subjects, students will experience the process of teamwork and
social problem solving by setting up a topic to solve SDGs for a sustainable society and conducting a team project to solve the big data
problem.
MEtAAZEME AT (Industry-academic Cooperation Project 1)
Mot Z2HEES SOl XE7ISARIE 212 SDGs =X di2= fIet FAIE 285t HU|0lE EME sidsts hE8s FASHHA At
44| ZMEZE gE YT
Through an industry-academia collaboration project, students set a topic for solving SDGs problems for a sustainable society and
experience the social problem solving process by carrying out the process of solving big data problems.
- ASHAAZEHME A2 (Industry-academic Cooperation Project 2)
Mot Z2HEES SOl XE7ISARIE 212 SDGs =X di2= fIet FAIE 285t HU|0lE EME sidsts aHE8s +ASHHM At
45| EHMEZE HE= %i%*.&“ih

Through an industry-academia collaboration project, students set a topic for solving SDGs problems for a sustainable society and
experience the social problem solving process by carrying out the process of solving big data problems.




