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&EH 4

2%% B4 Subject Name |Introduction to|#lB 33— F Subject Code L217
Bioethics/ & #p i T8 2 1%
i
FEFE B A—4 WM./ IR R - KR B=E ==L
Year Quarter Required/Elective |Day, Period Class Room Credit(s)
2 ON©), EiR 2
$84% 8 Instructor A 74 RAF77— O0ffice Hour E#&E  Contact
w o #EZ

BEPE (FFNA) &A% Course Contents and Method

News about biotechnology such as iPS cells, genome editing, and assisted reproductive technology
is reported every day. In this course, students learn how such biotechnology interacts with human
society through reading assignments, focusing on ethical issues

This course consists of short lectures, group work and presentations based on assignments (reading
and research), and a term-end report. The designhated group will prepare a resume, summarize the
contents, and present questions. Students will have group discussions. The instructor will explain
the issues as needed.

(F0ER : iPS#ARE, 4/ LIRE, E£BHHMERE W STN\(ATH /00— (EHFIHE) I2DOLVTOZa1—AN
BHOELSITHLE DN TS, REETIE, Z5LEN1ATH /00— ABEE EDL S BHBEERZE
SLTWAh, ECICHEBRMEICERLDD, U—Ta 2979424 RERBELTREATLL,

AMBIE a—bLIFY—&, FHAUADL (V=T 27, UB—F) 121 EILKTN—TI—0 LT
LEVT—Yay, ZTLTHRLKR— FCHEEREND, E3IEE (FE2:8) L ZHEEEIHRICEE SINX
BMEFATHE L BESNMAL D2 AZAELT NEZENL, SHRERTT D, ZHEEEIIL—TT
A RNV aVETS, BEIELEICG CTCRAZHENT 5.)

ZBEEE (BEBE®D15LY) The Aim of the Course

@® The goal of this course is to
(1) Acquire basic knowledge on biotechnology applied to humans,
(2) Understand the ethical issues they bring,
(3) Be able to express such knowledge and opinion verbally and in sentences.

(FUER : AR BOREEEZE, () ABICIEASNSN\AFT9 /00— (E@I%) ITOVWTOERME
EBITHE QFNOHALE-LITGEMBICOVWTERTLIZE, QFS5 L-MBOERZOED
XETRHTEDELDITGESHIE, THD.)

@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (F1ER : LEEZ#@EL T, B o ETF I—&
BB EOXE] [CRESSN-aVETUI—FERFTS,)

BEETE (194 —4%2=1004% x14[a],) BEHKE (L
Course Plan (1 Quarter=100 minutes x 14 times.) ZNRDEE,)
Instructor
(if omnibus
course)

1. Guidance 1: Description of course outline, self-introduction, grouping, quizzes,
teaching material distribution, etc. (HA4 42X 1 : ¥ BEDRE, BB, VT,
94X, BHEcm, TE)

2. Guidance 2: The lecturer gives a mini—lecture on what “bioethics” is. Students
participate in group discussions. (4 %>R 2 : BEBERA TEdGE] &(XEH, [TDUT
DIZVLYF¥—%1T5, ZHREIFNIGLCLTIIL—TTARAYavIZBmd 5,)

3. Hwang Woo-suk Scandal (77> - Y5 EH)
RA  (Reading assignment): Timeline of a controversy: A chronology of Woo Suk Hwang's
stem-cel| research. Nature, 19 December 2005.




https://www. nature. com/news/2005/051219/ful 1/051219-3. htm|

4. Hela Cells (HelLa fHp4)
RA: Rebecca Skloot, Henrietta's Dance, Johns Hopkins Magazine, APRIL 2000.
https://pages. jh. edu/” jhumag/0400web/01. html

5.Cloning (¥ A— i)

RA: Karen Weintraub, 20 Years after Dolly the Sheep Led the Way-Where Is Cloning Now?,
Scientific American, July 5, 2016.

https://www. scientificamerican. com/article/20-years—-after—dol | y—the-sheep-|ed-the-
way-where—is—cloning—now/

6. Embryonic Stem Cell (ES #Hga)
RA: Ethics of Stem Cell|l Research, Stanford Encylopedia of Philosophy.
https://plato. stanford. edu/entries/stem-cells/

7. Assisted Reproductive Technology 1 (4SE#EBIERESIM 1)

RA: The true cost of fertility treatment in Japan, Japan Times, Jun 20, 2015
https://www. japantimes. co. jp/|ife/2015/06/20/1ifestyle/true-cost-fertility-
treatment—japan/#. XimCjO17IPY

8. Assisted Reproductive Technology 2 (4FEfEBIERE T 2)

RA: Japanese tradition denies surrogacy, Japan Times, May 6, 2017.
https://www. japantimes. co. jp/news/2017/05/06/national/media—national/japanese-
tradition-denies—surrogacy/#. XimEXU|7IPY

9. Prenatal Diagnosis 1 (H4RTESHT1)

RA:Erik Parens, Prenatal Testing, The Thorny Ethics of Prenatal Testing, 7/ME
February 5, 2014.

https://time. com/4584/genet ic-testings—brave—-new-wor |d/

10. Prenatal Diagnosis 2 (HH4ERTEZZHT2)
RA: Gina Kolata, Ethics Questions Arise as Genetic Testing of Embryos Increases, Nen
York Times, Feb. 3, 2014.
https://www. nytimes. com/2014/02/04/health/ethics—questions-ar i se-as—-genetic—testing—
of-embryos—increases. html

11.Heritable genome editing 1 GEfntE (EHEMEER) 47/ LiwE1)

RA: David Cyranoski & Heidi Ledford, Genome-edited baby claim provokes international
outcry, MNature 26 November 2018.

https://www. nature. com/articles/d41586-018-07545-0

12. Heritable genome editing 2 GEf=tE (EHEHRER) 7/ LIEE2)

RA: David Cyranoski, The CRISPR-baby scandal: what’ s next for human gene—editing,
Nature, 26 February 2019.

https://www. nature. com/articles/d41586-019-00673-1

13. Hwang Woo-suk Scandal revisit (77>« 9V S EHEH)
RA: Azumi Tsuge a & Hyunsoo Hong, Reconsidering ethical issues about “voluntary egg
donors” in Hwang' s case in global context, New Genetics and Society 30(3) :241-252.

14.STAP cel| scandal, and summary (STAP #RaZE{, F &)
RA: Dana Goodyear, The Stress Test, 7he New Yorker, February 22, 2016
https://www. newyorker. com/magazine/2016/02/29/the-stem-cel |-scandal

RiiRETE /3% Grading

SE{@FER Point 2lE % SHEELHE Criteria
Presentation of 409%|Appropriateness of summary, questioning, citation in the resume,
reading clarity of the presentation, etc. (FIER: L a AIHITREN, TS

R, XEEIAD#EYE, TLEvobhry vy s, 4L,

assignments (1) —F
ATTHAAY



https://www.nature.com/articles/d41586-018-07545-0

rDTLEVT—

av)

Class 309%|Comments and questions, active participation in group work, etc. (0
participation (CE& R HRE, BEOBES, JIL—T7—0~0D3E, &)

=)

(A KL AKR— k) 30%|Diversity of point of view, logical organization, appropriateness of

Report

citation of documents, writing style, persuasiveness of conclusion,
etc. (FIER: RmDZAS, HEMER, X5IH, XEQARBOEYS, &
WMOFRB/AH, TEL)

HEE This subject does not specify a “textbook”. Because this subject deals with a new

Textbook topic. The instructor specifies the reading assignment each time. See “Course
plan” . However, they may change depending on the situation. (F0&R : COF B TIL.
FLOGEBEEHRS 120, HHE] (JIEELEW, V—T1 VI T7HA A FEEREE
I5, [BFEHHE] 25RBOD &, RRIIECTERT HAREENH D)

SEE Henry T. Greely, The End of Sex and the Future of Human Reproduction, Harvard

Reference Book

University Press, 2016 (FRBER: A — T - JU——[ADEY I REPHELEE &£
EDFEEEZ L], BRFEILFERA, 2018 F), MEIIEEE [EmmEL ] ER
#t, 2002 ), EHEEFIEMEIECHTHE S AammIE] (FLE7IL<). The lecturer
will introduce other references during the class. For students who have difficulty
reading Japanese, the instructor will introduce English literature. (F®DIEMIE
BEFAMREDICHBNT D, Ffz, BRBEZHO Z EHNRBAELEICIE, BEIHEEDO IR
ZTHENT Bo)

RIESH

Prerequisite

You should be interested in body and life. If you were good at or |iked science
(biology) in high school, it would be desirable. Also, if you like movies and
animation, it's evenmore desirable. (FN&R : BAROLERICEIDAH S Z &, EREFFK,
EHE (%) HBE FIEFELoE61E BFELL, £z, BMEOT7ZANTFER

5IE, TBITEFELL)

BERIB Introduction to Ethics of Science and Technology, etc. (RIFEMHAEAM, &)

Related Subject

FEEIE The students are required not only to attend but also to actively participate in

Notice the discussion. (FNER : ZEE(E, -~HET S TEL, BEBMICEEICSMI S
EMKRDBEND,)

{#% Remarks




(RZEL)

2%% B4 Subject Name |Introduction to|#lH 33— F Subject Code L217
Bioethics/ 4 i i 22 2 48t
Fi)
FREFE HEI A —4 Mg EIR A - KR = BRI 3K
Year Quarter Required/Elective |Day, Period Class Room Credit(s)
2 ®-® EiR 2
$8L4# 8 Instructor 74 R77— O0ffice Hour E#&E  Contact
# #EZ

BEPE (FERNA) &A% Course Contents and Method

News about biotechnology such as iPS cells, genome editing, and assisted reproductive technology
is reported every day. In this course, students learn how such biotechnology interacts with human
society through reading assignments, focusing on ethical issues.

This course consists of short lectures, group work and presentations based on assignments (reading
and research), and a term-end report. The designated group will prepare a resume, summarize the
contents, and present questions. Students will have group discussions. The instructor will explain
the issues as needed.

(FOER : iPS#HRE, ~°/ LIRE, LHBHBMERE WS-\ M4T45 /00— (EHIF) [22LWVTHZa1—XN
BHDESIZHRESNTWS, RXEETIX, F5LENA1 AT/ 00— ARt EDLSHHEEERZRE
ZLTWBh, ECICHEBREBISERLDD, U—TA VI T7HA VAV MERLTREATUL

AMBIE a—bLYFY—&, FHAUADN (V=T 27, UHB—F) 2R EILKTN—TI—0&T
LEYT—Yay, ZLTHRLKR— FCHEREND, FE3IEE (F2:8) LIE ZBEEIIHEICEE SNX
BMEFRATH S BESNIMAL D2 AZAELT, REZENL, SHREIRTT 5, REEEIIL—TT
A ANy aVETS, BERIILEICE C TGRAZHENT 5.)

HBEEE FED45LY) The Aim of the Course

® The goal of this course is to
(1) Acquire basic knowledge on biotechnology applied to humans,
(2) Understand the ethical issues they bring,
(3) Be able to express such knowledge and opinion verbally and in sentences.

(F0ER - AR B OREBREE, () ABICIEAINENAF T/ 00— (EaGIH) [TDONTOEBEMDE
FEFBITDHILE, QFNoABEoTHEBMBEICOVWTERTSZE, Q)5 LEAECEREZOEY
XETKRHTES&LIICHEIE, THD.)

@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : LEEZEL T, Bk Mo EFTVI—¢&
HMB ORI ISGEEHSINaVETUL—5EBT 5,)

BEETE (194 —%2=100 %9 x 14 [A],) HLUHE (LA
Course Plan (1 Quarter=100 minutes x 14 times.) ZINADBE,)
Instructor

(if omnibus
course)

1. Guidance 1: Description of course outline, self-introduction, grouping, quizzes,
teaching material distribution, etc. (H4 &> X1 : HEMEDRE, BEHEN, VWHIT,
94X, BHEem, L)

2. Guidance 2: The lecturer gives a mini—-lecture on what “bioethics” is. Students
participate in group discussions. (4 &> X2 : FEERA TEaGE] &(XEH, (2D T
DIZLIF¥—%1T5, ZHREIFNIIGLCLTIIN—TT14RA v avIzBmd 5.)

3. Hwang Woo-suk Scandal (Z 7> -9V EH)
RA  (Reading assignment): Timeline of a controversy: A chronology of Woo Suk Hwang's

1




stem-cel| research. MNature, 19 December 2005
https://www. nature. com/news/2005/051219/ful 1 /051219-3. html|

4 HelLa Cells (HelLa #MAa)
RA: Rebecca Skloot, Henrietta's Dance, Johns Hopkins Magazine, APRIL 2000
https://pages. jh. edu/™ jhumag/0400web/01. html

5.Cloning (¥ A— i)

RA: Karen Weintraub, 20 Years after Dolly the Sheep Led the Way-Where Is Cloning Now?
Scientific American, July 5, 2016

https://www. scientificamerican. com/article/20-years—after—dol |y—the-sheep-|ed-the-
way—-where—is—cloning—now/

6. Embryonic Stem Cell (ES #@#4)
RA: Ethics of Stem Cell| Research, Stanford Encylopedia of Philosophy.
https://plato. stanford. edu/entries/stem-cells/

7. Assisted Reproductive Technology 1 (AFEfEBIERE R 1)

RA: The true cost of fertility treatment in Japan, Japan Times, Jun 20, 2015
https://www. japantimes. co. jp/|ife/2015/06/20/|ifestyle/true—cost—fertility-
treatment—japan/#. XimCjO!171PY

8. Assisted Reproductive Technology 2 (4FBfEBIEREfT2)

RA: Japanese tradition denies surrogacy, Japan Times, May 6, 2017

https://www. japantimes. co. jp/news/2017/05/06/national/media—national/japanese-
tradition-denies—surrogacy/#. XimEXU|71PY

9. Prenatal Diagnosis 1 (HHARTEEHT1)

RA:Erik Parens, Prenatal Testing, The Thorny Ethics of Prenatal Testing, 7//M,
February 5, 2014

https://time. com/4584/genetic-testings-brave-new—wor |d/

10. Prenatal Diagnosis 2 (H4ERTEZHT2)

RA: Gina Kolata, Ethics Questions Arise as Genetic Testing of Embryos Increases, New
York Times, Feb. 3, 2014

https://www. nytimes. com/2014/02/04/health/ethics—questions—arise—as—genetic-testing—
of-embryos—increases. html

11.Heritable genome editing 1 (EfEM (EHEMIER) ¥/ LiwE1)

RA: David Cyranoski & Heidi Ledford, Genome-edited baby claim provokes international
outcry, MNature 26 November 2018

https://www. nature. com/articles/d41586-018-07545-0

12. Heritable genome editing 2 GEf=tE (EMEHRRER) 4/ L#FEE2)

RA: David Cyranoski, The CRISPR-baby scandal: what’ s next for human gene-editing,
Nature, 26 February 2019

https://www. nature. com/articles/d41586-019-00673-1

13. Hwang Woo-suk Scandal revisit (77> - 9V EHEHH)
RA: Azumi Tsuge a & Hyunsoo Hong, Reconsidering ethical issues about “voluntary egg
donors” in Hwang’ s case in global context, New Genetics and Society 30 (3) :241-252

14. STAP cel| scandal, and summary (STAP fHRESEH#E, F & o)
RA: Dana Goodyear, The Stress Test, 7he New Yorker, February 22, 2016
https://www. newyorker. com/magazine/2016/02/29/the-stem-cel |-scandal

RiEETE/53% Grading

FTfFERI Point ZE % STME#E Criteria
Presentation of 4030%|Appropriateness of summary, questioning, citation in the resume,
reading clarity of the presentation, etc. (FIFR : L2 a ATHITHEL, FTH=
assignments (1) —7F R, XEBIADEYS, TLEvOhhy 0TS, L)

2




AVTTHAL A
rOTLEYTF—Y
3v)

Class
participation (&
=)

3020% (F0

Comments and questions, active participation in group work, etc
R:KE, BEOBES, JIL—T7—0~0D3E, &)

(BARKLAKR—F)
Report

30509%|Diversity of point of view, logical organization, appropriateness of
citation of documents, writing style, persuasiveness of conclusion,
etc. (FIER: MRDZAHS, HEMER, 5IH, XEQKRBOEYS, #

RMOGEN, B7E)

HEE This subject does not specify a “textbook”. Because this subject deals with a new
Textbook topic. The instructor specifies the reading assignment each time. See “Course
plan” . However, they may change depending on the situation. (F1ER : C DOF H T,
HLWGEEZRS -0, TERE] IHBEELEWN, V=T A VI T7HA A0 CEEBRIEE
T 5, [BEEE) #2BOZ L, WRICIECTEET LAEEMENHH,) Not-specified-
At the end of the e taacher—in on_reading assicnmen NER . te
~ E ol - = .~ ~ -~ { =l
SESE Henry T1. Greely, 7The End of Sex and the Future of Human Reproduction, Harvard

Reference Book

University Press, 2016 (FRER: A — T - JU——TADE VI RZPHELEE &£
EDOFEEEZ L], RFEILFERA, 2018 F), TEIIBEEE [EmmEL Fan] CEA
#t, 2002 ), EHEBEFIEMEILCLOHTEHE S EamfmE] (BEE7IL<). The lecturer
will introduce other references during the class. For students who have difficulty
reading Japanese, the instructor will introduce English literature. (Z®DIEHIF
EERARER N T S, Ffz, BREZHO C EMNREELGFEICE, FBEIHREZDOIGER
ZHBNI %)

BIEEME

Prerequisite

You should be interested in body and l|ife. If you were good at or |iked science

(biology) in high school, Also, if you like movies and
animation, it s even more desirable. (FIER : FARDOEGBIZEALAH B Z &, BB,
B () AEE FTEFELE- GO EFLL, T BEOTZADNFEL

HIE, SHIZEFELLY)

it would be desirable.

ESpEERSYE] Introduction to Ethics of Science and Technology, etc. (FlIEHEfimEAM, &)

Related Subject

FEEIR The students are required not only to attend but also to actively participate in

Notice the discussion. (FNER : ZEEF(E, F--HET S TEL, BEMICEEICSMT S
EhkHbN D)

{%# Remarks




(D42 FD] DA A—D

V=¥ WO RTLTHA v
— BoRlS HY S AEHRR

Planet
I<E8 T % RREMR
Prosperity
(<E8 9 % EREEfRR
People
I<B8 7 % EEMIR
242K
HLBEERIBORA
- SDGs #AH (5P) %35
Peace c

Partnership

RAREREDRRICERLGNBEETLH=O,
TOEREGDIHEE, &V 12 VI FEMMICERE



テキストボックス
資料５


ICT-T—3HATRF V51X (BEER IXIL)

Web Programming and Application Development/o xRS SV 5&EF7 TR 1
Problem Solving with IoT/loT %I fIc & % RIGEMR R 3
Introduction to Data Science A/T—4A2 4% 4 T2 XK A 5
Introduction to Data Science B/T—4 44 T > X#ik B 8
Data Analysis and Statistical modeling/T—2 DM E#MetETY VY 12
Data Visualization/F—# Al fR1ki%x 16
Practical Data Science/T—2H A TV RAEHKR 20
Al and Business Application/Al ES R X ERH 23
Introduction to Mathematics/#t% AP 21
Introduction to Artificial Intelligence/ A T4&NBEHEER 29
Mathematical Thinking/# %t R &% 33

5 BH - FFR, HE, 7 4 AT UV =RKREKILICHONTIE, BHEFICEAT D,




ZEEIE4 Subject Name | T I FOFSIUHFE7FURMK (B B 0 — K| 1201
Sub ject Code

BREFE BRI A—4 Mg EIR BER - FFiR B=E =R [
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2-3 ®-3 EiR 2
$H:8%8 Instructor 274 RX7J— O0ffice Hour E#&SE Contact

FE g

BEPE (EERNA) &A% Course Contents and Method

During this class students are asked to acquire the capability to build the web pages to deploy
own services. The latest web site has designed to be changed according to the input from users

Students will be able to implement such pages with motion. This skill is useful especially for
activities of PBL classes. Students can take this class before taking PBL classes to do PBL well.
Or, students also can take this class after taking PBL classes, so that students can understand
the importance of this skill.

Currently, this class is designed to use Javascript, Python is the one of option. Students who
wish farther study, students may work with other language

D JEFALEY—EXROERRAZBEMICO T TV A FEERT B zE/ITHLZBMNET 5. BED
DT JYA MK BEREESFRABLOSOANICKYVEMICEHILEILTDLSICTHELSNATLNELDNS
W CORBZERBIETDHIET, TDOLIBV T THA FOBELNTEELH D, CHOHDFEUIEPBL REIED
BECERANARETH S, KICZDOFBEFATHS PRLICRYMBALIGEIEIERIZTOC ) F2EHSE
THATHY, PBLICRYBATHOZOLAMZERZL THL COMBEZESDLMLEGEZEETEDL LN
DERICEWTERATHAEEEZA D,

IREF R TIL HTMLS 4> JavaScript ZFIATH I L ZAMHRE L TWLAD, FIATEHEREICCHEHEI LML, &
LEOLNTVWEEEBLTHAVTHERT HZLEEEL TS, Python HIERFHD UV EDTH D,

HEBEE (FB®D15LY) The Aim of the Course

@® Students can design and implement the web page with motion.
Students can build the application on web site using Javascript.
Students can understand what they have to record and report of days
BEOHDIVIIR—CETHA U LEETEDLITH D,
Javascript ZFIAAL T I TS0 TEMET 57 T r—a V& ERTE S & 512745,
EXEBEMITHINZEEL., BULGHENTEDLLSI1TL4 5,

@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : EEEZEUL T, Bl Mo ETFro—&
BB LORIG) [CREBSN-aVETUI—%2EBT D)

BEETE (194 —%2=1004% x14[a],) HEHE (F

Course Plan (1 Quarter=100 minutes x 14 times.) L=ZN\ZXDE
Bo)
Instructor

(if omnibus
course)

1.Planning own web application
1.9z T7TVr—2 aVRARICATTOTA T4 AR

2. The important concept to design the web application
297 T r— 3 VRARDEERS U

3.HTML Basics
3. HTML AP§

4.CSS Basics
4. CSS AF§




5. Javascript Basics
5. Javascript A9

6. Web application development using Monaca environment
6.Monaca (&2 J7 7V BIH

1. Presentation of paper prototyping
1. R—N—T0O k24 THEE

8. Implementation of motion using OnsenUl
8. OnsenUl IZ& 8= DEIR

9. Programming Activity (1)
9. 7045353z 05EE ()

10. Programming Activity (2)
10. 7R 535 EE (2

11. Programming Activity (3)
1M.705353x245

#=E Q)

12. Programming Activity (4)
12. 77045530088 @)

13.Final Presentation (1)
13. 70 S L%RE ()

14.Final Presentation (2)
14. 7055 LEERE (2

RiEEHE A% Grading

SH@FEA| Point | BIE % ETME#E Criteria

Final Product 40% Evaluate the plan student set and the final product student created

=IEEY based on the study in this class
BoDEY-WTOY I LEMEICESD. FATZ EZEN L TREBRD
EFEBIELNENE SO EMHRT S,

Assignments 30% Evaluate assignments students submit

S-RE BREAICRELE-IZFEETHSE TV EOINE SHLEHERT B,

Work report 30% Evaluate report of days. Students need to report what they have done.

EERE TOUSIUEEORIE. EDLSHEEELEZOMREZLTHL S,
WMENZTHBALLINTVEINE SN EHERT S,

ZDith Others | %

BHE Monaca TERILLOHTHDTRYT SIS ~FENAIUT T AMER~, EWASTE
Textbook A, 77L&, 2018

SEE HTML, CSS, and JavaScript All in One, Sams Teach Yourself, Julie C. Meloni,
Reference Book | Jennifer Kyrnin, Sams Publishing

BissH

Prerequisite

[t’s desirable to finish Introduction to ICT and Essential Programming in advance

ICTAM., 7075307 AMIBEF#THLC &,

REERIB
Related Subject

Introduction to ICT, Essential Programming, Information Delivery Method, Problem
Solving with ToT
ICTAF. 7RYJ53 VT AM. 1ERFEERE. 1ol 12k SHEMAR

FEEIE N/A
Notice ¥IZHL,
5% Remarks




B%xF B4 Subject| loT FIAIZKARIEAER | &B 33— K Subject Code T203
Name

FAEFEE @I A —4 g EIR R - RR B= BRI
Year Quarter Required/Elective Day, Period Class Room Credit(s)
23 2-® EiR 2

$84% 8 Instructor A4 RXF7T— O0ffice Hour E#& L Contact

BA =

BEME (FENA) &A% Course Contents and Method

In this course, students will learn how to describe environmental information in digit and acquire

skills to control and transmit. First, students will grasp the component technologies such as
sensors, computer network and backend system to understand how loT works. Second, students will
work how to describe environmental information in digit using a single-board computer with various
sensors. At the end, students need to find a issue that ICT can solve and develop the prototype
service to solve that issue

COERETHE, (T#FE->THOTOMEZMERT S EFBMICEORIY DIRRET R IIVIEHRTERL., &
WRE. FIHTEDHNZEHICDTE, £ lol XA HEHREI (EoY— Ry D=0 - N9y TV FY
ATL) ZFU, oI HAEDEL S ICEMET 2DOMERBGEIRET 5, T, BB Y—FHEHELEO VI
R—FRa Ea—2ZRA. BOEYDKRETOFILT DHEEFES, REIC. FEELA ICT #FIAL
THRRTEZSLHMEZHR L. AREBZELTIO M4 THROY—EREREBEYT.

HEHE #Bn4asLy) The Aim of the Course

@® Students become able to explain what IoT is.
Students become able to describe the environmental information using single board computer.
Students become able to develop the prototype service using IoT
loT AMATHLIDIEFHATE DL SI24 5,
SUTNR—FaVEL— 2 ZFALTHOFOERE T URIVERE LTRED L SIS,
loT ZFAL-Y—EXRZRERIEONE &S24 5,
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : LEEZ#@&EL T, Al o> ETVI—&
BB LRI [CERBSNzaVETUI—FEBTS,)

BREE (194 —%2=100% x14[a,) BHLHE (F

Course Plan (1 Quarter=100 minutes X 14 times.) LZ/INADI5
=
Instructor

(if omnibus
course)

FEHZFL loT &I THHIDM?
.To begin with, what is [oT?

oT &Y —
. IoT and Sensors

doT &Ry FO—4
. IoT and Networks

doTENY I TV RVRTLA
. IoT and Back-end System

Gl W WOWIN N|= =

. loT EREHIAE

5.Research on IoT applications and systems

6. L Y —%#F oKD T % ILE
6.Digitazation the environmental information using sensors




1. £H 5N 1BERONIES X
7.How to play with data

8. FAFEE IZMITT

8. Preparation for development

9. FAREE (1)

9. Exercise on development (1)

10. FAREE (2)

10. Exercise on development (2)

1. FAREE )

11. Exercise on development (3)

12. BAZES (4)

12. Exercise on development (4)

13. 70>z FRRRE()
13.Final Presentation (1)

14. 70229 FHRREQ)
14.Final Presentation (2)

BT A% Grading

SH@mFERI Point | E& % ETMMEE Criteria

Final Product 50% Evaluate the plan student set and the final product student created

=IEREY based on the study in this class
BoDEY Ly [oT H—ERXZMHEIZESD. ZAFZI L ZFN L THERERE
METRSE NN EIIERERT D,

Assignments 25% Evaluate assignments students submit

SRR BREDPICRLE-IZREETHIETVEINE >N EHERT S,

Work report 25% Evaluate report of days. Students need to report what they have done

EEHE RAREEDERIEL. EQOLSIBEELZLIZOMREELTEL S, ENED
AEBRINTVNENE S EIERT S,

ZDith Others | %

BEE Mastering 10T, Colin Dow, Perry Lea, Packt Publishing, 2019

Textbook , , ,
The Internet of Things — The Next Industrial Revolution Has Begun, Magnus Unemyr,
KINDLE, 2017

SEE N/A

Reference Book | 4%IZ% L,

BIEEH

Prerequisite

It’s required to finish Essential Programming in advance. Or, students can write

the Python code. It’s desirable to finish Introduction to ICT in advance

TSI AN BEFATHASIE, £ LLIE Python ZFELTTOT S LMNE
T35 &, ICT AFANBEZFATHAHZ L,

Ba&E% B Introduction to ICT, Essential Programming, Information Delivery Method
Related Subject | ICT AP, TRJ 53U AM, 1BHREERE

IEEIR N/A

Notice IZAL

{## Remarks




BER B4 Suject | Introduction to Data | F£EH=— K Subject Code 1204
Name Science A/
T—RY A TRBRA

FEFE BB A —4 Mg ER BER - B5IR S ES BIE
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2, 3 ® @ iR 2
HLHE Instructor 74 RXF7I— O0ffice Hour Ef&% Contact

Takumi Ichimura ™#HIE

BEPE (EERNA) &A% Course Contents and Method

In recent years, various data has been collected and accumulated via the Internet. In addition,
large-scale data called big data is being used. In this course, students will learn how to handle
and process data. You will learn how and when to perform the analysis while actually processing
the data using statistical analysis software, and how to use the results.

(FORR : BEFE, BRRABT—EANA A —y bENLTIRESH, EFESN TS, Ffz, EVIT—2LHE
FNBRBREGET—IMNERAIND L SI2HE->TLS, AEBTIE, T—2DHRWALREOFEICDONTE
o MEAHTY 7 FERAWTT—2NEBEERICTVELS, EOLSHBIFRIZEDL S BT ETAIEEN
DN, F-ZTORREZEDLSITERTRENIDONTES,)

HEHE #Bn4asLy) The Aim of the Course

@® Students in this subject:
» Cultivate the ability to collect necessary data for data analysis.
= Understand the statistical basis.
* Understand the basics of machine learning.
(FOER : CHOFBIZHNTZELEL
T AR OOICRELT—2 ZIRET SEENEES,
- MRETR R ER T ERET B,
- BWEEES OEREERT D)
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : LEEZ#@&EL T, Al o> ETVI—&
BB LRI [CRBSNzaVETUI—FEBTS,)

BREE (194 —%2=100% x14[a,) BHLHHE (F

Course Plan (1 Quarter=100 minutes X 14 times.) LZNZAD5
=
Instructor

(if omnibus

course)
1. Data Science and Statistical Model
You will learn about the similarities and differences between data science and
statistics.

(. F—AYA TR EMEHIETIL
F—E2Y A TR EHFHEEDFELUE EZWNZDNTES,)

2. Data collection and various data types
You will learn how to collect various data such as data reading by Excel, hashtag
data by API such as Twitter, Web scraping.

(2. T—RAREKLKERRGET—F2DIESRE

Excel [k BT—4A kA AHA, Twitter LE AP IZL BN 185 TF—45, Web R LA
EVJiE, HRAET—2DREFEIZDOVNTES,)

3. Data collection exerciseYou will learn how to collect data using Excel, Twitter,
python, etc. You will also learn about data collection and data formats such as
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numbers and natural languages

@B TAREES

Excel, Twitter, python EZRW=T—2WEFEICONT, EEFT S, #lE, BASE
BEDT—HUNELT—EHRITDNTES,)

4. Data shaping

You will learn how to read, shape, and preprocess data when you use analysis tools
4. T—RER
DY —ILEED EEITT—2DFAFE B, AILEIZOVWTEEEZEL TES)

5. Descriptive statistics
You learn about descriptive statistics. You will also learn about frequency
distributions, averages, expected values, variances, etc. using Excel

(5. ERufREt

FCIRHRETIC DULNTEREAT % & (T, Excel ZARAWVWTE#R S, £, HFHE S8 EICD
WTES)

6. hypothesis testing

You confirm the basic statistical knowledge and learn the testing
(6. {RERIRTE
METRILG R ET R T 5L L BT, BEZTESL)

7. Basics of Multivariate Analysis 1
You learn mathematically about multivariate analysis. In addition, you learn through
practical training with Excel
(1. 2EEMMTOERE
SEEMTITONT, FEBHICEHRAT HEHIT, Excel ICLDHEEZEL THESL)

8. Basics of Multivariate Analysis 2
You learn mathematically about multivariate analysis. In addition, you learn through
practical training with Excel
(8. ZEEMITOELE2
SEEMITICONNT, HIBRIZEREAT 5 & HIZ, Excel IZKDHEEZEE L TES,)

9. Basics of Pattern Recognition 1
You learn mathematical models about |inear discrimination, Bayesian fundamentals
etc. You also learn case studies by computer simulation

(9. /N3 ERHDERE

BRI, R XDOEBLGEICDODVTHEETILESRBAL, EflZdarEa—423aL
—2avIZk>THENT ,)

10. Basics of Pattern Recognition 2
You learn mathematical models about |inear discrimination, Bayesian fundamentals
etc. You also learn case studies by computer simulation

(10. /3% UERSDEME 2

BB, R XOEBELZECOVTHEETIVESRBAL, EHEavE1—423aL
—2a Uk H>THENT 5,.)

11. Basics of Machine Learning 1
You learn the operation of hierarchical neural network as supervised learning. You
will also learn about the learning features of computers.

(1. BFEEOEE 1

BEHYVFEELE L TRBRE -2 —FILry FT—UDEEZFES, AVE1—2DFEH
BEICDULVTES,)

12. Basics of Machine Learning 2
You learn the behavior of unsupervised learning and reinforcement learning. You will
also learn about the learning features of computers




(12. HHFEOERE?2
HEHE LFEORIEFBEOIEEE N, AV E1—F OFEHEEEICDNTES,)

13. Data analysis training

Data is distributed before class, and data is analyzed in groups.
(13. T—2HEE
RERICT—RZEAL, JIL—TTT—20ETI.)

14. Data analysis presentation, summary
The results of the data analysis are presented in a group, and the results and the
appropriateness of the method are discussed
(4. T—=aomILELT—ay, £EH
T—ANHREREIIN—TEICTLE T arl, BROFEZOZLUEICOVNTE

WY Do)

AAESTM A% Grading

SHMFER| Point | EIE % STMEHE Criteria
Report: 60% The degree of completion of the exercises assigned in each class is
Assignments evaluated by the report.
assigned in (BIRETEL-EEREOTHREZ LAR— MIK YFHET 5.)
each exercise
(Lik—bk: &
ElO;EERE)
Final 10% The completeness of the presentation is evaluated.
presentation (TLEVT—L a3V DEREETET 5.)
(RBRFERR)
Class 30% The frequency of remarks such as questions and opinions is evaluated.
contribution (BEROERLGEREDHEE. B L)
(BE~DEHE
#k)
HREE Peter Bruce, Andrew Bruce, Peter Gedeck, “Practical Statistics for Data
Textbook Scientists: 50+ Essential Concepts Using R and Pythori’, 2nd edition, Oreilly &

Associates Inc. (2020)

Others will be introduced and distributed during the class by the lecturer. (Z®
[EMNIREDRIZHBN - BEEfRT Do)

sEE Lecturer introduces during class.

Reference Book | (IREHIZHENT 5. )

BIE&Ht It is recommended that you take an Introduction to Mathematics. (ZZFEAPFIDEEM

Prerequisite EFELLY)

BEER B Introduction to Data Science B, Data Visualization Method, Data Analysis and

Related Statistical modeling, Data Science Practice, Al Business Utilization (F—4244

Sub ject IRABERB, T—ARARILE TASWEMEIET VY, T2 A T UOREKR
Al E DR RERHR)

AEEHE N/A

Notice #FIZH L)

{## Remarks




BER B4 Subject| Introduction to Data | F£EH = — K Subject Code 1205
Name Science B/
T—AY A TURHB

FEFE BB A —4 Mg ER BER - B5IR S ES BIE
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2, 3 2@ @ iR 2
HLHE Instructor 74 RXF7I— O0ffice Hour Ef&% Contact

H#tE— Keiichi Tamura

BEPE (EERNA) &A% Course Contents and Method

In recent years, various data has been collected and accumulated via the Internet. In addition,
large-scale data called big data is being used. In this course, students learn how to handle and
process data. In addition, students learn what kind of analysis should be performed and how to use
the results while actual ly performing data processing using statistical analysis software

GEE, MRET—EANA U A—2y FENLTIRESI, EESINTWDS, £z, EVI T2 EMEEIND
KEELGT—ANERAINE LS -2TWS, ARBE TIE, T—2DRVAPLCREBOFEIZDOVNTES, #
HOWMY 7 FERAVWTT—2NBEZERIZITVVELNS, EDKIBFEICEDL S BANETZIEELDL,
FTOBRELEDLSITERTARENITDLTES,)

HEHE #Bn4asLy) The Aim of the Course

@® In this subject, students:
» Learn the basics of statistics required for data analysis.
» Analyze diverse data using statistical analysis tools.
* Acquire basic thinking skills to solve problems from data by considering the results of data
analysis.
(* T2 ELGHITFOEBEEFES,
- READODY—ILEFER, SRET—FORMETADLIITHES,
F TANTOBREERTLHILITKY, T—ANLREZHERT IERNGEENZEITETS.)
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (F1ER : LEEZ#@&EL T, Al o> ETI—&
BB LRI [CRBSNzaVETUI—FEBTS,)

BREE (194 —%2=100% x14[a,) BHLHHE (F

Course Plan (1 Quarter=100 minutes X 14 times.) LZNZAD5
=
Instructor

(if omnibus
course)

1. Data science and data analysis
Students learn about the role of data analysis in data science and the relationship
between data analysis, inferential statistics, and multivariate data analysis
(. T=RYALITUORET—EDH
T—AYAIORIZEITE2T—IAMOEREEL, T30 EHIHAFELZEET 4
FRMTDEMRICDULNTES,)

2. Tools and libraries for data analysis
Students learn how to use Python as a tool for data analysis and its libraries
through exercises.

Q2. T2 HDE=HDY—ILESATSY
T=25HD=HDY—ILE LTDPython &, TDS54 TS5 DERAFEICODVWTEEZE
LTHEVAZEES.)

3. Introduction to Inferential Statistics




Students learn the differences between descriptive statistics and the fundamentals
of inferential statistics to understand the characteristics of observed data, and
how to predict populations from samples.

(3. HEARETEAM
BT —2 O E OO -H DRI ZOER &L LR #fET & DEL, EANLBEA%E
FRIT HAEEFS)

4. Real world events and their speculation
Students conduct basic exercises in estimating statistics, for example, inferring
events from data observed in everyday |ife
4. EHRIIEITEHERETOHEAR
FEGEFORTHASNSG TN OERETHAT S5 L0, HAMGTFEOERDN
EEEZEITI.)

5. Introduction to Bayesian estimation
Students learn probabilities, conditional probabilities, fundamentals of Bayesian
theory, and techniques to predict events from observed data based on Bayesian
estimation.

(5. RA XHEEAM
R, FHTEHE N JEROBEORS AHEICEDSHAT AN OBRETFTRT
BFEICDLNTES,)

6. Bayesian estimation and its use
Students practice basic Bayesian estimation through a Bayesian filter and learn how
to consider the results.

(6. N XHEE L ZTDFIA
RADT T AN EB L TERWGERA XHEEICRETHEBEETOL LT, BROBE
FRIZTDOWNTES,)

7. Multivariate data analysis
Students learn how to represent multivariate data, how to handle the data, how to
handle missing values and outliers, and how to analyze and consider the results
(1. BEST—2FE
BEET—IDT—ARE, FLT—20H/KWVA, REECHNEDHRL, Ff, 20O
BROBEAEITDONTES,)

8. Introduction to Supervised Learning for Multivariate Data (1)
Students learn about the neighborhood method and SVM (Support Vector Machine) as
supervised learning used for the event classification and classification problem
for multivariate data
8. BEET—AICHTIHEMBHYEZFTAM (1)
ZEET IR L TEROHA - DEMBEICHER SN L HENH Y FE L L TEEEDL SW
(HR—ERG AT V) [TDLVTES,)

9. Introduction to Supervised Learning for Multivariate Data (2)
Students will learn how to use the neighborhood method and SVM, and how to analyze
the results in classification and classification problems through exercises.
9. BEET—RITHTEHEHYFEEAM (2)
EEES SW DRIAAE FA - HEEEICES T 5RO OVWTEEZRE L TES.)

10. Introduction to unsupervised learning for multivariate data (1)
Students learn about cluster analysis, an unsupervised learning method for
multivariate data, which is a method for understanding the general characteristics
of data.

(10. BEET—RIXT HHE L LEEAM (1)
EEET—RITHTIHENELEELLT, T—2DOEEENIHEEOOTHDFAET




B2V FAF—AMITOVTES,)

11. Introduction to unsupervised learning for multivariate data (2)
Students learn the types of cluster analysis, how to use them, and how to consider
the results through exercises, and also learn the characteristics of various
algorithms for cluster analysis.

(1. BEET—FIIHT 567G LEEAM (2)
9 SR —nHOBEOFRAAE BROBEAEIIODVWTEBZRELTESEELIS, ¥
SRA—DHO¥RARIETILI ) XLOBHEEES,)

12. Applications of Inferential Statistics and Multivariate Data Analysis
Students will learn about applications of data analysis using inferential statistics
and multivariate data analysis.

(12. ¥R R LZEEET 2 BROILADE

AR L 2 EE T AN ZAVV T2 SO ASEFIZ DL TES,)

13. Group Exercise on Data Analysis (1)
Students discuss the given data and the data analysis method in a group, actually
analyze the data, and discuss the results.
(13. T—E2WICET B IL—TEE (1)
BEZoNf=T—2EEDT—ANMAZRETIL—TTERL, ERICT—29HETL,
BROBEZETI.)

14. Group exercise on data analysis (2)
Students present the results of the analysis and how to use the results, and discuss
the results throughout the class.

(4. TR 2WICET LV IL—TEE (2)

DR ETORRDFIFEIZOVTRRL, BRICHLTEARTOEREZIT.)

RiEEHi A% Grading

SHmFERI Point | & % SHMEXE Criteria
Report: 60% The degree of completion of the exercises assigned in each class is
Assignments evaluated by the report. If there is a unique way of thinking about
from each the analysis results, points will be added.
exercise (LR (BRETCRELLEEZRZEOEREZ LR— MI&KYFHET 5, DHHER
— bk ZEDE DEZRIZONT, BHEMDOHLIEZEZAANHDEEITNRT .)
BiFeE)
Final 10% The completeness of the presentation is evaluated. (FLE T—
presentation 3 VDEREZFET 5.)
(REHERR)
Class 30% The frequency of remarks such as questions and opinions and the
contribution degree of participation in discussions are evaluated.
(BE~NDEHE (BECERGERSDEE. ERANDSIE,)
k)
Jake VanderPlas, “Python Data Science Handbook”, O'Reilly(2016)
Textbook
Others will be introduced and distributed during the class by the lecturer. (Z®
(EMNIIRERIZIEN - BT Do)
SESE Lecturer introduces during class.
Reference Book | (REFIZHENT 5.)
BIEEH It is recommended that you complete Mathematics Introduction and Data Science

Prerequisite

Introduction A.
(BEAF, T894 TR ADEBIELEELLY,)

EEHA

Introduction to Data Science A, Data Visualization, Data Analysis and Statistical
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Related Modeling, Data Science Practice, Al Business Utilization (F—%H4 T Xk A

Subject T—AABRILE, TAWMEMEETIVY, T—AYA T OREER, Al EDRXRE
Fim)

AEFHE N/A

Notice HFIZZL)

{## Remarks
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2%FH4 Subject Name | Data Analysis and | # H 32— K Subject Code T206
Statistical modeling/
T—ARMEHEETU >

5
FEFE BB A—4 WM/ EIR R - KR B=E B{TE
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2, 3 @, ® EiR 2
$84% 8 Instructor 274 RX77— O0ffice Hour E#&E Contact

Takumi Ichikawa Ti#f[E, Shin Kamada

HHEE

BEPE (PTANSA) &A% Course Contents and Method

Students learn the characteristics of uncertain phenomena based on the observed data, estimate the
probability distribution of future observations, and learn the basics of statistical modeling that
contributes to prediction and control. Students also analyze data by selecting appropriate
processing and model ing techniques for various types and formats of data. You will learn statistical
modeling, bivariate relationships, correlations and causality, regression models, predictive
models, and more through Python-based exercises.

(BRIESNF-T—FICEDNT, THELGRZOEFHEIRA, FROSAEOHEELIMEHTE L, FRIOHIE
[CETHHMEAMETIVIEORRZFET 5, HRALERE - BXOT—2 123 LT, BUGLEOETIVEFE
EERLT, T—20METS, MEMET U VY, 2E=M0OERZR, HELER, ERETIL, FAETIL
7mE%, Python ZE->1=/EEZE L TFEAS.)

#BEEE FHM45LY) The Aim of the Course

@® The goals of this course are:
- To deepen understanding of probability and statistics.
» To deepen understanding of statistical models through computer exercises.
» To acquire the ability to perform data analysis based on model ing techniques.
(- FEE - METICEAT 2B ERDD &,
- aAVEA—SEEEELC THAMETIVICET 2BEEZRDHD &,
FETIVEFZRZEL LT 2 RMETORNERIE TS &)

@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : LEEZ#@&EL T, Al o> ETUI—&
BB ELORIG) CREBShIzaVET Y —%5%BT5H,)

ZEEE (194 —4%2=100% x14[A],) HEHE (4
Course Plan (1 Quarter=100 minutes x 14 times.) L=ZINZADIG

PAN
Ro

Instructor
(if omnibus
course)

1. Random variables and probability distribution
Students learn mathematical models of random variables and their probability
distributions (discrete and continuous distributions) and deepen their understanding
through computer exercises

(1. HEEREHEHERLT

BEREHE TORENT FEROFOERSM) ([COVT, HEETILEHHATILELEDL
2, AVE21—32FEZE L CEEZEDD.)

2. Statistics and sample distribution
Students learn about statistics and sample distribution. Students also learn about
the law of large numbersand the central |imit theorem.

12




2. MEELELRDT
METE LBEARTTICOVNTESR, £z, KBOERCHUMBRERRZ EICDNVTHES,)

3. Statistical estimation
Students learn about point estimation and interval estimation. Students will also
deepen their understanding through computer exercises

(3. #rEtHUitETE

AHEPREHEIZOVNTES, AVEL—42FEZBE L TEREEENDS,)

4 Statistical test
Students learn about t-test, F-test, normal population test, and binomial population
test. Students will also deepen their understanding through computer exercises
(4. #rEtHURRTE
t1RE, FIRE, ERBEFAOBRECIESERADKREICOVTES, AVEa1—2EE%
BLTEBLTZRDDS,)

5.Regression analysis (1)
Students learn about the correlation and causality between the two variables.
Students learn the simple regression model through mathematical analysis and data
analysis exercises

(6. EIFESH (1)

2 ZEFOHEBERBARCERBERICOVTESR, £z, BRBETILICOVT, HEETILE
SREAT B EHIC, T—AMTEEEEL TES,)

6. Regression analysis (2)
Students learn about multiple regression models through mathematical models and data
analysis exercises. Students also understand residual analysis and coefficient of
determination.

(6. ElfFHHT (2)

EEFETIVICONT, BEETIVEGRATHERIC, T—A0MEBLZRLTES, &
EO, REFRBEERT D)

7. Model selection
Students learn about AIC for the evaluation of statistical models. In addition
students explain the mathematical model and apply it to multiple regression analysis
to evaluate the model

(1. ETILER

HETETILOFHED 2D AIC IZDWVTES, 512, MEBETILEHATIEL DI,
EMRSFIEA LETIVEHET 5.)

8.Regression analysis (3)
Students learn about logistic regression models through mathematical analysis and
data analysis exercises.

8. ElfFm#r (3)

ACRT4vIEIRETIVIZONT, BHEBETILERATSIEELIC, T—AMEER %
BLTES)

9.Bayesian Learning (1)
The students review prior probabilities, posterior probabilities, and Bayes' theorem
as the basis of Bayesian statistics, and conduct exercises in Python

9. R RXZEE (1)

NA RIFETFOERE L U THEAHEE, FEREER, XA XOFE(CDOLTEEL, Python [
L HEBEZETI.)

10. Bayesian Learning (2)
Students learn about the Markov chain Monte Carlo method used in Bayesian learning
simulations and conduct Python-based exercises

13




(10. R XEE (2)
RARXFEDL I aL—2a Vv THWLONATIILITEEETHILOEKIZDONTREY,
Python [IC&k BEE#1T5.)

11.Decision Tree Analysis
The students learn about a decision tree model for classification and prediction,
which is one of the typical methods of machine learning, and conduct exercises using
Python.
(1. RERDHT
BHFEORKRNLGFEDO—DOTHD, 7 - FADLODRERETILIZTDOVNTEY
Python [Tk HEE#1T75,)

12.Time series analysis

Students learn about the analysis method of time series model and practice in Python.
(12. BRI
BRIETILDOAMFEITDVNTEY, Python IZLLHEEEITI.)

13.Data analysis training
Data is distributed before class, and students analyze data in groups in hackathon
format.

(13. T—2aHEE

BERIT—2 %ML, NvhYUERT, JIL—TTT—20H%E1T5,.)

14.Data analysis presentation, summary

Students present the results of the data analysis in groups and discuss the validity

of the results and methods

(4. F=aaHILE T—ay, £&0
T—ADHRERETINL—TIZLIZTLEYT—2 3L, BROFEOZLMHICOVTE

W9 D)

RiEE i A% Grading

SHmFER Point | BIE % FHESE Criteria

Report: 70% The degree of completion of the exercises assigned in each class
Assignments is evaluated by the report. (BIZFEXETHRLI-ETFENDTHEZE LR
from each — MK YEHES 5, )

exercise (L 7R

— b+ ZEEDE

BiFeE)

Class 30% The frequency and quality of questions and opinions are evaluated.
contribution (BRPEROBE. &)

(BE~ADEH

(9]

HEE Dennis D. D. Boos, L A Stefanski, “Essential Statistical Inference: Theory and
Textbook Methods (Springer Texts in Statistics)”, Springer (2015).

George Casella, Roger L. Berger, "Statistical Inference”, Duxbury Press (2001).
Others will be introduced and distributed during the class by the lecturer. (Z®
IEMNTIZERIBN - BERT 5o)

SEE Lecturer introduces during class.

Reference Book | (REFIZHENT D)

BIEEH It is advisable to take Mathematics Introduction and Data Science Introduction A.
Prerequisite (BFEAF, T—294 TOXBERADBBHNLEELL,)

Ba:&E% B Introduction to Data Science A, Introduction to Data Science B, Data Visualization,
Related Data Science Practice, Al Business Utilization

Sub ject (T—RYATURB®A T2 AT UR@EwB, T—2afiLiE 7424910

14




EEW Al EDRRERR)

EEEE N/A
Notice #FIZH L)
{# Remarks
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2 %5 B4 Subject|Data Visualization/— | # B3 — K Subject Code 1207
Name A a[fRikiE

FEFE g A —4 WME./ER iEB - BB S ES BIE
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2, 3 2 @ EIR 2
HLHE Instructor 74 RXF7I— O0ffice Hour Ef&% Contact

HmAE Takumi Ichimura, $AE

Shin Kamada

BEEE (EERNA) &A% Course Contents and Method

Students need to understand how to express information itself and extract features to detect
meaningful signals from a large amount of multidimensional data and to analyze the results in order
to effectively visualize the data. Deepen. In this course, you will learn basic techniques on
information visualization from applied theories and the l|atest research, and deepen vyour
understanding of statistical methods, such as cluster analysis, that require visualization of
results through Python-based exercises.

(T—32 DR AIRIEDT=DIZ, REDZRTT—INLEKXKDHAHETERET S CHEITHROER
D=-HI, FHREROREE, HHEHGEDEREZ RO S, REXRTHBFROAIRLICET 2EMERMN S
ISR, SHMRGEELRBN LGNS, ¥ 53R —0HE EEROARIEA AL HETFIEIZ DT Python
FEOMEEEZBEL T, BEEEZFEDD,)

HEHE #Bn4asLy) The Aim of the Course

@® In this subject, students:
= Understand data characteristics such as data structure.
» Understand how to represent data.
- Understand information that should be understood by humans and how to visualize it, and how
to use and customize tools.
(- T—2DBELRET 2 DHFBIZDOVWTERET S,
s T—ARBAEICOWTERT D,
C A\DNEBRT RELOOFERE ZOAREFTEICONT, Y—ILDER, hRE A XADHXIZDONTERE
¥ %)

@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : LEEZ#@&EL T, Al o> ETUI—&
BB ELORIG) CREBShIzaVET Y —%5%BT5H,)

BEEE (194 —%2=1004% x14[a],) HHEHE (F

Course Plan (1 Quarter=100 minutes x 14 times.) LZIINR D5
o
Instructor

(if omnibus
course)

1. What is data visualization?
Students will learn how to represent information, extract features from data sets
and visualize them, and visualize and use data analysis results.

(1. T—20rfRILE &

REOKRIE T—2EREHL O OFEHE & ZORIRIEEM, Fr-T—2BITEROAHR
L& ZDRABEITDNTES,)

2. Basics of Data and Information Representation

Students learn basic expressions such as graphs, scatter plots, and heat maps
through exercises using Python as the basis of data expression and information
visualization.
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2. T—5% LFRORBEDERE
T—ARBAZLFERORBRIEFEOERELT, V57, AR, E—hr3y TG EDE
AR AEE, Python ZEo=EEZHE L THES.)

3. Visualization of multi—-dimensional data by dimensional compression (1)
Students learn about principal component analysis, one of the dimensional
compression techniques for multidimensional data

(3. RIUEMEZLDZRITT—RDAERIE (1)
ZRTT—F DRTEEMBEMDVEDTHDIERASDHIZDLTES,)

4. Visualization of multi-dimensional data by dimensional compression (2)
Students learn through feature exercises on feature extraction and visualization
from data using principal component analysis

4. REUEMZ&BZRTT—2DAERIE (2)

FEAMERN=T—2 50 5O L aRIEIC DOV TEE 2@ L TESL)

5. Cluster analysis and its visualization (1)
Students will learn about cluster analysis as a technique for displaying distinct
sets of data
6. VSRE—0EZDFHRIE (1)
T—ADFELFYERFNLTRRTH5ODEME LTI T RAF—3MITDNTESR,)

6. Cluster analysis and visualization (2)
Students learn about cluster analysis to represent information in a hierarchical
manner, as well as cluster analysis and its visualization to discriminate groups of
data based on density and distribution

6. V93 RE—FHEZDAHRIE (2)

BEBHICEREZRIRT 50D TR F—3MITDVTESRE EHIT, BEPLSH

MalZE D
ET—EDFELFYERANTE=HNDY SREZ—DEFDRARILIZDLNTES,)

7. How to use cluster analysis
Students learn how to use and visualize cluster analysis through exercises, and
learn how to consider the results through data analysis results
(1. 93 R2—nHOFAE
DSRE—DMOFAAEREFDORRIEIZCOVWTEEZE L TEASREEDIZ, BROEE
FHEITODWTT—2HHEREEL TES)

8. Time series data analysis and visualization (1)
Students learn about time-series data and its features, analysis methods for time-
series data, and their visualization

8. FRIIT—FDHEZTDRHRIE (1)

BRIT—2 L ZTOHE, BRINT—IDOSTFELEZTDORARIEIZDOVTESR,)

9. Time series data analysis and visualization (2)
Students learn about visualization of time-series data and analysis of the results
through exercises using familiar real data such as stock price data and weather
data.

9. BRIT—E2HoHEZTDORRIE (2)

WlT—4, [RET—AGEFERET—FFAVTHRIIT—2IDAIRIL L ZDHERD
PHICOVWTEEZE L TES,)

10. Feature extraction from image data and its visualization (1)

Students learn the features of image data, feature extraction and visualization
(10. BT —A2H oD & ZORELE (1)
BERT—32 O, 15 & ZORRIEIZDOVTESR,)

11. Feature extraction from image data and its visualization (2)
Students learn about feature extraction from images using local image features and
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their visualization through exercises.
(1. ERET—2Mo0EEME & ZnaIRE (2)
BB Z AW =EEN S DM &, ZORMRIEICDOWTEE ZE L TES)

12. Data Visualization Applications
Students learn the latest techniques for extracting features from data, visualizing
them, and finding features from real data through the latest research cases.

(12. F—2aRILDERARDE

T—AD oD, £, TOARIEOET 250 o558 E DM T-H DRI Z,
IR B TR L TFES)

13. Group Exercise on Data Visualization (1)
Students discuss data analysis methods and visualization of actual data, and perform

actual analysis.

(13. F—AaRIEICEET 2T IL—TEE (1)
ET—AIELTT—29AECAREIZDONTERL, EERICHHEITS.)

14. Group exercise on data visualization (2)
Students summarize the data analysis results and their visualization, and deepen
their understanding through discussions throughout.

(14, 7—AuRILICET 5T IL—TEE (2)

T—ANHREREZTDORAIREIZSOVNTE LD D L EBHICTEARTOEREZE L TABRDIEE

ZERDD.)

AAESTM A% Grading

FH@FERI Point | & % FTHMEE Criteria
Report: 60% The degree of completion of the exercises assigned in each class is
Assignments for evaluated by the report.
each exercise (BIRETREL-EEREOTHEZ LR— MK YFHES 5.)
(LR—F: %&
ElO;EERE)
Group exercises | 10% The roles of the techniques in group exercises and their ability to
(O n—7& organize them are evaluated.
=) (TN—TEEIZBIT5FEDRENBLZTDFELH DN EETET 5.)
Class 30% The frequency of remarks such as questions and opinions, the degree
contribution of participation in discussions, etc. are evaluated. (BRJVOERGE
(BE~A~DEHE HREDHEE. BZHAODSMOBEBE, TE,)
#k)
HElE Kieran Healy, “Data Visualization: A Practical Introductioni’, Princeton Univ.
Textbook Press (2018)
Cole Nussbaumer Knaflic, “Storytelling with Data: A Data Visualization Guide for
Business Professionals”, Wiley (2015)
Others will be instructed and distributed during the class by the lecturer. (&
DIEMNIEEERIREFIZHETR - BT o)
SEE Lecturer introduces during class. (R%c(Z#ENT 5.)
Reference Book
BiEEE It is recommended to take Introduction to Data Science A.
Prerequisite (T—32H A T Rim A DEENEFELLY)
Ba&E% B Introduction to Data Science A, Introduction to Data Science B, Data Analysis and

Related Subject

Statistical Modeling, Practical Data Science, Al and Business Application (F—
YA TURMRA T—HYA IO, ToADWEHEETY VY, T8
IUREER Al ESXRAFERR)

PEFoE S|

N/A
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Notice

Iz H L)

{# Remarks
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2 %% B4 Subject | Practical Data Science/ | # B 22— K Subject Code T208

Name T—AY A TUOREER

FEFE o A —4% WM /IR R - KR B=E B{TE
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2, 3 O EIR 2
$84% 8 Instructor 274 RX77— O0ffice Hour E#&E  Contact

T AFERE Yasuhiko Takemoto

BEPE (EERNA) &A% Course Contents and Method

This course invites people who have experience in the field as guest speakers, and students learn
basic knowledge through various cases as data scientists. This course introduces various
technologies and application examples related to big data in omnibus format. Students will deepen
their understanding of big data utilization and practical data analysis through exercises.

(BRERERREEZTAMRE—HA—LLTHBE, T 3YAMIToT 4 R e LTERNLGIEEHRALLGSBH LR
CTES, EvIT—RICET SRR GHMOEREGFZA L=NRABXTHENL, FEEBICLY, EvT
T—RADFERFECERNG T —2 M AEICOVWTERZRDD.)

#BEEE FHD45LY) The Aim of the Course

@® In this subject, students:
Understand the necessity of data science to solve the problems of companies and local
governments.
Understand what kind of innovations can be brought about by data science and the issues at
the same time.
* Acquire the ability to solve problems through group work.
(- TEOBEBERNLDBREZMMRT B-DIZ, T—EFHA I ADOLERFIERT 5,
T—RAYAIVRICEST, EDEIBA/ R—=2 30 FRIEEID, F-TOFEITONTHERIZE
&Y B,
TN —TID—9I2&>T, FEBREERTIENEHITETS,)
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : LEEZ#@&EL T, Al o> ETVI—&
BB LRI [CRBSNzaVETUI—FEBTS,)

BREE (194 —%2=100% x14[a,) BHHHE (£

Course Plan (1 Quarter=100 minutes X 14 times.) LZ/INRAD15
=
Instructor

(if omnibus
course)

1. Data science for solving problems

Students learn the process of planning, collecting and processing, analyzing,
examining results, and proposing solutions to solve problems, and understand how to
select analysis methods.

(1. REBRO-ODT—RAHAIUR

RERAD-HIZ, FE, INE - I, 2 HBROBR FBREOREFZFTOBEEZLHHA
L, 2O E=ODOFEDEESEGEEET D)

2. Analysis Theme Introduction 1 (Marketing Field)
Guest speakers with practical experience give lectures on a case-by-case basis.
Q. ST (RI—=T T4 2795

S O EBHERBREZTIRE, BHN—RATHRZITI)

3. Analysis theme introduction 2 (medical field)
Guest speakers with practical experience give lectures on a case-by-case basis.
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Q. AT <N 2 (BRI
HERD L RIBEEREBEZIRE, FEHIN—XTHEEEITI.)

4. Introduction to Analysis Theme 3 (Local Government Field, Open Data)

Guest speakers with practical experience give lectures on a case-by-case basis
4. PHT—<B/N3 (BARSEH, A—To7—4)
NERD L RFRBREZIBE, BHRN—XTERZTI.)

5. Introduction of Analysis Theme 4 (Manufacturing)

Guest speakers with practical experience give lectures on a case-by-case basis
6. P T—<HENT 4 (BEXR)
NED L EBIRRELIBE, BHIRN—XTEZRETI.)

6. Introduction to Analysis Themes 5 (Agriculture, Forestry and Fisheries and Al)
Guest speakers with practical experience give lectures on a case-by-case basis
6. T—<HN5 (BMKEL AD

NEHI LEFEBREZIBE, BHIN—XATHERZITI.)

1. Group Exercise 1
Students select themes for each group and learn the process for data science through
exercises.
(1. GN—TEE
TW—TZEIZ, T—IBE, TEAHMIURADO=-HDBIEEEET 5.)

8. Group Exercise 2
Students select themes for each group and learn the process for data science through
exercises.

8. JIL—TEE?2

GL—TFZEIZ, T—EE, T—EYA IURADO-HOBEEEET 5.)

9. Group Exercise 3
Students select themes for each group and learn the process for data science through
exercises.

9. JIL—TEES

GL—TFZEIZ, T—EE, T—EYA IV AO-HOBEEEET 5.)

10. Interim presentation
Students give presentations, mutually evaluate presentations, and instructors also
evaluate them. You will conduct research based on your comments and opinions, and
brush up the content

(10. PEFEEXS

TLEDT—2 30T, ZERTRRETHETSE L1, BBICKDFHEEITS,
aiAV bk -BREZEL LIS, BAEMAEL, RBEODIS Y27y TE#T5.)

11. Group Exercise 4
Students select themes for each group and learn the data science process through
exercises.
(M. FL—7EE4
TIW—TZEIZ, T—IE8E, T—3HMIURADEHDBREEET 5.)

12. Group Exercise 5
Students select themes for each group and learn the data science process through
exercises.

(12. JL—T&EES

TN—TZEIZ, T—YRE, T—EYAIVADEHOBREREEET 5.)

13. Group Exercise 6
Students select themes for each group and learn the data science process through
exercises.
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(13. FIL—TEE6
BIW—TZ &Iz, T—EE,

T—EH A TOAD=ODBEREEFET 5.)

14. Presentation
Students make presentations at the public presentation.
and the teachers also evaluate. You prepare for the public presentation based on

those comments.

(14. HR=

NHRERESD=OIZ,
5., AAVIEREZL LIZ, NBERREICED.

You evaluate each other,

TLEoT—2a %175, FERTOE HEICLHFHEET
)

&Rl A% Grading

ST@mFERI Point | & % SEMEHE Criteria
Report: 60% The degree of completion of the exercises assigned in each class is
Assignments for evaluated by the report
each exercise (BERETEINEEREDTERENLR— MMk TEHMEEN5.)
(LR—Fk: &
EBlD;EERRE)
Final 10% The completeness of the presentation is evaluated. (FLE>T— 3
presentation CDFERENTHE SN D)
(RERERR)
Class 30% The frequency of opinions and remarks and the willingness to
contribution participate in discussions are evaluated. (EROREEDHEE. FH~D
(E~ADEHE SMOBBS, R E,)
9]
HFIE Kai-Fu Lee, “A/ Superpowers. China, Silicon Valley, and the New Worl/d Order”,
Textbook Houghton Mifflin Harcourt (2018)
Steven Finlay, “Artificial Intelligence and Machine Learning for Business: A No-
Nonsense Guide to Data Driven Technologies”, Relativistic (2018)
Others will be instructed and distributed during the class by the lecturer. (%
DIFMNIREDIZIETR - BAT Do)
sEE Lecturer introduces during class. GEERAMZZEDRIZHENT S, )
Reference Book
BiEEH It is recommended that you complete Mathematics Introduction and Data Science

Prerequisite

Introduction A.
BEAF, T34 ITUORRADBEBNEELLY,

BEEH B
Related Subject

to Data Science A, Introduction to Data Science B, Data
Visualization, Data Analysis and Statistical Modeling, Al Business Utilization
T—AHA IR A T—3 A TORBERB, T—FaRILiE T2 EMEtTE
TYT, Al EDSRRERR

Introduction

EEEIE N/A
Notice #FIZH L)
5% Remarks
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BERBEAL Subject | Al and Business | £l 23— K Subject Code T209
Name Application/
Al ECRRERHR

BREFE g A —4 Mg EIR BER - FFiR B=E =R [
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2, 3 @ @ =R 2
$H:1% 8 Instructor 274 RX7J— O0ffice Hour E# S Contact

HHE

BEPE (EERNA) &A% Course Contents and Method

With IoT, everything is connected to the Internet, and a world where data-driven solutions to
social issues are coming. Under such circumstances, it is important how to derive valuable
solutions. In this course, students will learn how to use Al such as machine learning and deep
learning to solve a given problem, and what data to use in business. You will learn how to use it
through exercises using Python while understanding the basic theory of AlI, applied examples, and
latest research

[oTIZ&Y, IRTODILONAS U 2—Fy FEDEMNY, T—2EETHEREN BRSNS HOBHEEK
L&SELTWD, ZDLSGHT, LIDNHEEHIBREREEESHEIMEBEICLE ST S, XEETITE,
BHPECRBPELED A ZAVSZET, EAONEREEZEDLSICHERICEL DL, FLEDRR
[ZEWTEDEL S GET—FEFATARED, Al OREFERRL SIGAY, RFMARLEEBN LEMS, Python
FEOBEEEZE LT, FRABZEZRES.

#BEEE FHM45LY) The Aim of the Course

@® The educational goals for this subject are:
To understand machine learning through application examples of prediction, regression, and
text mining
» To learn the basics of deep learning and understand image recognition technology
= To learn how the above Al technology is developed in advanced research cases, and understand
the relationship between needs and seeds to be used by the industrial world
(- FR, @R TFRIIAZUIDIGABFZEELCT, BHFESZFEBET I L,
- FEFEOERZFY, EREHRINEERTHIL,
- L3R Al i RIEAREFITEDOL S ICRAR SN TLIHNZZEY, EERICERAINDIzHO=_—X
EO—XDEREERETH L)
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : EEE&@E LT, B MlavETF L—¢&
BB EORE] [CREBSN-aVETUI—%4%BT5H,)

BEETE (194 —%2=1004% x14[a],) BEHE (£
Course Plan (1 Quarter=100 minutes x 14 times.) N=YAY J)}:|
=)
Instructor
(if omnibus
course)

1. Environment construction for machine learning and deep learning using Anaconda
Students will install (update) machine learning and deep learning using Anaconda
and review how to use the library

(1. Anaconda ZRAL\-HHFE, FEBFED-OHDRFEE

Anaconda ZFAL\-H#HFE, EBREEDA VA F—IL GEFH) 2170, 5S4 TSUDEN
ADEEEITI.)

2. Review of machine learning model

The student organizes and understands the classification of the machine learning

23




methods such as supervised learning and unsupervised learning, when analyzing actual
data, which method should be applied

2. BHEZETILOES

HEmd Y FE, B LEELEOEBEEFEONEEET IO, EDLS
BEEEERAINIEI VD, BELTHRBET S.)

3. Machine Learning Exercise (1)
Students participate in exercises based on case examples (sales data and customer
satisfaction survey data) while learning methods such as prediction (regression)
and summarization (principal component analysis), and understand the selection of
methods for tasks.

(3. HW=xEEE (1)

FiHl (ER) PEHN (EESAH) BEDFEEHBALLELN S, FHR—X ERFET—42
PEEHEERET—F) ITEE LTV, FBICHTIFEOBRIZOVTERET S,)

4. Machine Learning Exercise (2)
Students participate in exercises on a case-by-case basis (transition of tourists)
while learning the methods of seasonal variation and autocorrelation, and understand
the selection of methods for their tasks.

(4. HWFEEE (2)

ZHEE), BCHBEBOFEEHALLGLN L, BHR—X (RITEDER) ITEEZ1TLY,
REIC T HFEDFRICOVNTERET B,)

5. Machine Learning Exercise (3)
Students learn clustering for data processing on unlabeled data, and consider the
difference in output results by analytical methods. You propose a solution from the
results of the discussion in a group and discuss the results.

(6. HHFEEE (3)

TN FENTWVENT—RICHT BT 2 WBO-HIZ, VIRE) I TEFV, 7
WMFECEDEANERDENVEERT D, EROBERINSHEREZVIL—TTRREL, R
R E R

6. Machine Learning Exercise (4)
Students participate in exercises on association analysis on a case base (sales
data) and consider the results of association rules. You propose a solution from
the results of the discussion in a group and discuss the results.

(6. HHWFEEE (4)

TIII—=3 08HMIZONT, BHIR—X ERFET—4) ITEFZTL, 7VYPI—2
AV L—ILOREREERT S, BEOBRENSHEREETIL—TTREL, BREHHR
%)

7. Text mining practice (1)
Students learn how to collect text from Aozora Bunko, Twitter, etc., and
morphological analysis using Mecab through exercises.

(1. TFRIA=VTEE (1)

BEXE, Twitter LEMLDTHFRX MREAZE, Mecab IZ& SHEREMIIODVWTEEZ
B L TES)

8. Text mining practice (2)
Students learn how to use the Google Natural Language API. You also learn how to
use WordCloud and word2vec, and process text data collected from Aozora Bunko,
Twitter, etc. And you learn how to think about the results.

B THFRIIA=UTEE (2)

Google Natural Language AP OERAAZEZEZF S, &1=, WordCloud, word2vec DEAAE
EFEY, FEXE, Twitter HEMNSIRELI-THFR FT—2 0BT 5, HERIZDONT, &
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RY DHEEFS)

9. Image Processing Exercise
Students learn about image processing using OpenCV,
rectangle detection, through exercises.

9. EfRLEEE

O AUT—ay, HEEBRHEGE, OpenCV ZRAVLV-EBRUEICONWTEEZBELTE
%)

such as segmentation and

10. Deep Learning (1)
Students learn the basics of deep learning and learn how to build deep learning
models using keras.
(10. ZFEFE (1)
FERZEDEREZZY, keras ZFAL TEBEZEETILOEERZIZOVTESR,)

11. Deep Learning (2)
Students learn transfer learning and build models for data such as MNIST and CIFAR-
10.

(1. FBEEE (2)

EBFEEFVY, WISTOCIFAR-10 G EDT—RITHT 2ETILEEET 5, )

12. Latest Research Case Studies (1)
Students objectives, and adopted techniques based on examples
developed through industry-academia collaborative research. You will also learn
about the challenges of using research results in business.

(12. RFARBHEEN (1)

EFEEARMREFCL > THESALSIHAICHLLEDE, BB BH, RASK-FiEz
AT D, £z, ARBRZECRRICERT SBRORBEICOVTHEHREAT S,)

learn issues,

13. Latest Research Case Studies (2)

Students learn the issues, objectives, and adopted methods based on examples of
research and development through industry-academia collaboration. Students will
also learn about the challenges of using research results in business.

(13. RFHARBHHEEN (2)

ESEEICK > THERAZRINLBHICHL EOF, FE B, RASK-FEEHAT S,
Ftz, IRBEREZEDRRITERT SBEOZREICOVTHERAT S.)

14. Presentation

Students actually analyze the data on the tasks given
presentations to each group until a solution is proposed.
(14. HERE

FHEZIFREIZONT, ERICT—2E0HL, BRRORRICESLFET, FYIL—TI¢&
[CHKRT D.)

in advance and make

R#EETHi /3% Grading

SH@FER| Point | EIE % SFEE#E Criteria
Report: Report: | 60% The degree of completion of the exercises assigned in each class is
Assignments for evaluated by the report. Points will be added if there is a unique
each exercise way of thinking or suggestion. (BiRETRINEBREDTREMNL
(LR—bk: % R—MI&->TEHi TS, BREOREICDONT, HEEOHLEZEAALH
EBlD;EERRE) HIFEICEIMRENS,)
Final 10% The completeness of the presentation is evaluated. (FLE>F— 3
presentation COEREMNTESIND,)
(RERFERR)
Class 30% Frequency of comments and questions, active participation in
contribution discussions, etc. (BERVCEMGEREDHEE. BRADSMOBBE, 14
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(BEXE~NDER
k)

Eo)

HEE K. Pradeep, Andrew Appel, Stan Sthanunathan, “A/ for Marketing and Product

Textbook Innovation.: Powerful New Tools for Predicting Trends, Connecting with Customers,
and Closing Sales”, Wiley (2018)
Others will be introduced and distributed during class. (F®DIEMITIBEDRIZLEN -
BEmd %.)

sEE Lecturer introduces during class. (GEEMAMZEERIZENT 5.)

Reference Book

[BIEEH It is recommended to take Data Science A, Data Science Practice.

Prerequisite (T—RH9A T ORBERA T—2 91 TORERBOEBIENLEFELL,)

BSERI B Introduction to Data Science A, Introduction to Data Science B, Data

Related Subject

Visualization, Data Analysis and Statistical Modeling, Practical Data Science (T
—SYA TORBIRA T2 FA TORBHB T ARILE TN EMIET
Yoy, F—AYA TURAEKR, ATHEER)

EEEE N/A
Notice $FIZHE L)
{i5% Remarks
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BERBEAL Subject | Introduction to | ## B 3— K Subject Code L103
Name Mathematics/

#F A

FEFE Y A —4 WME.EIR R - KR B=E B{TE
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
1-2 1@, 20-@ ER 2
$84% 8 Instructor A 74 RAF77— O0ffice Hour E#& L Contact
EB A
BEME (FENA) &A% Course Contents and Method

In this course, students will learn the basics of mathematics required at universities based on

the contents of high school mathematics. Students learn “linear algebra”, which deals with matrix
and vector operations and linear mapping, “differential integration”, which deals with the
differential method and integral method of one-variable function, and “introduction to statistics”,
which deals with descriptive statistics, probability distribution, and tests

AR B TIE, ZEEL SRBEORBEABRESFAT KETRELGLIBEOERETES, THERY +
JVEREORBEGERD R, 1 EREROMPELBREERD HMHTES ), Bd#fEt, #ES
m, BEZKS THEFEAMI 2FET 5,

HEHE #Bn4asLy) The Aim of the Course

@® During this class students learn basic mathematics for data science.
T—EH A4 T ORIGEDFEMMNBEEST-OITBLELGRF @A - MHHES - Rt OREES
B9 5,
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FISR : FEEZ#@UT. Bk Mo EFoo—¢&
BB EOFRE] TR SN-aVETYI—4%BT5H,)

BEEE (194 —%2=1004% x14[a],) BHEHE (F
Course Plan (1 Quarter=100 minutes x 14 times.) LZINRA D5
=)
Instructor
(if omnibus
course)

.Vector and matrix
AR RILESTE

.Simultaneous |inear equations

s — kAR

.Determinant of matrix
KTl

AR ZER & RS
.Linear space and |inear mapping

.Eigenvalue and eigenvector

-BEAE - BANY b

.Function

1 EHER

.Differentiation

1 BHEROWMS

.Taylor expansion and approximation
T4 Z—RR &R

©| 0 O N 4|0 |01 G AW WO ND—= =

Integration
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9. 1 ZEHEHDES

10. Descriptive statistics

10. T—2 DEH

11. Introduction to probability

[ E TN

12. Random variable and probability distribution
12. R L RN

13. Estimation
13. #5F

14. Tests of Significance
14. #rEt R ERIRTE

AAESTM A% Grading

EHEFER Point | BIE % SR Criteria
Assignment [1] | 30% Mini exercises assigned as a check on the level of understanding of
JEE R each lecture
BREZOEBEF vV L LTRT I EERE,

Assignment [2] | 40% Final exam to check students’ understanding
HAREHER SREOEMREEZTF v I T HERHER,
Class 30% Frequency of remarks such as questions and opinions, active
contribution participation in discussions, etc
BRE~OEM BREOERGEREDHEE. BRANDSMOBEBS, 4L,
HFIE There is no official textbook. However, reading and working materials for
Textbook preparation will be provided in advance

FICESGELD, BELGEAMZFEROENZETOETEMT %,
SEE N/A
Reference Book | 4%IZ7: L,
BiEsHt N/A
Prerequisite BT L,
REERIB Introduction to Data Science A, Introduction to Data Science B, Data Analysis

Related Subject

and Statistical modeling, Practical Data Science, Introduction to Artificial
Intel ligence, Mathematical Thinking

T—3Y AT UABERA T—2 YA T URBRB, T—EAMEMET YL, T

—AH A4 TORERM, AL HENEEE
FEEIE N/A
Notice HFIZH L,
%% Remarks
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EEFB4S Subject Introduction to FLH 22— K Subject Code L218
Name Artificial

Intel ligence/

AT ENEREER
FEFE BB A —4 WME./EIR R - KR B=E B{TE
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2 RNCY PESTN 2
$84% 8 Instructor A 74 RAF77— O0ffice Hour E#&E  Contact

J& ZE Akira Hara

BEPE (PEANSA) &A% Course Contents and Method

Artificial intelligence began in the mid-20th century. Until now, innovation in science and
technology has brought about various changes in our lives. While society benefits, the negative
aspects also need to be considered. In this course, students will learn the history of the
evolution and transformation of artificial intelligence and understand it together with
techniques such as control, reasoning, and learning. In addition, you will think through
discussions about the social impact of situations where artificial intelligence has a point of
contact with humans, such as robots in living environments and diagnostic systems in medical
care, and the responsibilities of human beings in utilizing artificial intelligence.

(ANIHIBEIE, 20 tHESHEA DIRE > 1=A, THFETITHEBRMDA / R— 3 U2k 2T, TRDEEIC
SEIFLHEENLLINTWV S, HEETDOREZZTH5—A, BOAEICOVWTHLREANPBELL ST
W5, ABBETIE, ATHEEDOELEETEDOELZ, i, #HH FELLEORMCEHLETERT S, &
b2, EFRETOARY b, ERIZETZEATLGE, AIHMENAEDERZELDEAEIZEITS
HEMEEEEZ, ANENAIHEZEZATIBROEBRICOVTT RA vy 3 VA THREATS.)

BHE FHMDt L)) The Aim of the Course

@® The goals of this course are:
» To understand the history of the development of artificial intelligence from the technical
and social aspects.
- Understand the concepts of elemental technologies used in artificial intelligence and their
practical examples.
- Recognize the current issues of artificial intelligence research and think toward realizing
a society where humans and artificial intelligence coexist in the future
(* ALHBEDFEEOEE ZF, HMMGAES L UHSMEE0fims SBiEd 5 &,
- ATHBECHRASN S EREMOER L TOERHIZDOVNT, TOEZAZERET L L,
RO ATHBEAEDRELRE L, SHROABEATIENRFT SHEOERICAITTRET S
&)

@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (iR : LEE#&L T, Al v ET>I—
ERIBEDORFIG) ICRESNI-aVETU—45#BT D)

BREE (194 —%2=100% x14[H,) BEHKE
Course Plan (1 Quarter=100 minutes x 14 times.) LZINADIG
&)
Instructor
(if omnibus
course)

1. Basics of Al
Students learn about the sets, propositions, and logic that under!|ie knowledge
representation and reasoning

1. (Al OE#
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FMBRME S OHROER LR LHEE, @, WMIECDONTES,)

2. Inference

Students learn the history of Al evolution from an inference perspective. And you
will understand the concept of deductive and inductive reasoning, fuzzy reasoning
and applications to expert systems.

3. M

Al DELDERE THROEB RN DFS, EEHR - BNHERL O 7 O« HRODERA, T
FRIN— b RTLADIGRABEHIGZEIZDONTERET 5,

3. Control

Students learn the history of Al evolution from a control perspective. And you
will understand the concepts of fuzzy control and model predictive control, and
examples of application to systems and products.

4.

Al DEEDEE ZHEDOBERNDES, T7 4 FlEHOETILFRGIEEEDERZ ALY
AT LOHBADIGHAERIZDOWTERET 5,

4. Search

Students learn the history of Al evolution from an exploration perspective. You
will also understand breadth-first search, depth-first search, heuristic search
and the development of game tree search algorithms

4 7%

Al DECLDEE ZIERODBRN OFES, BEBEREER - REBAEROEL VAT VY
BROEZA, T—LRERT7INITXLOEEGZEICOVWTERET S,

5. Learning (1)

Students learn the history of Al evolution from a learning perspective. You learn
the concept of “supervised learning”, which is a class of Al learning methods
through a hierarchical neural network

5. %&F (1)

Al DELDEE FZFEDBEALNLESR, HIZAl DFEHZEZO—NETHS HEaHY 2
Bl DEZA%, BEE-21—J)IL1ry FI)—0ZBLTES

6. Learning (2)

Students learn the idea of “unsupervised learning”, which is a classification of
Al learning methods, through the analysis results of self-organizing maps

6. %&F (2)

Al DEBFRZO—DETHD [HEGELEE] OFZAFE, BBty TONHER
B LTES,

7. Learning (3)

Students learn the concept of “reinforcement learning,” a class of Al learning
methods, together with the basics of the Markov process

1. #& Q)

Al DEEBEFEOD—DETHD MEIEEE] OEZFE, I TEEBOERLHKITES,

8. Deep learning

Students learn the basics of deep learning while understanding the differences
from conventional neural networks through Convolutional Neural Network, which is
often used for image recognition. You will also understand how the Convolution and
Pooling layers work, and learn about typical CNN architectures

8. EEFE

EfgEREI- & < ALVS 4B Convolutional Neural Network Z@ L CTHRED=a2—F LAy
FO—O LDEWVWEERELLGLSL, FREFZEDODEHEZEZF S, Convolution B4> Pooling B7%:
ED@EZEMETHEHRIC, RERMEON7—FTIFvIZDONTES,
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9.Evolutionary computation

Students learn the concept of evolutionary computation, such as optimization by
genetic algorithms and robot control based on swarm intelligence

9. #LFHE

BEA7IILTY XLIZKBREEPCEHMEEICE D OR Yy MMilEd L, #EHEDEZ A%
=2

10. Various Al element technologies (1)

Students focus on classification and clustering and learn the concepts of
elemental technologies such as decision trees and naive Bayes classifiers. You
will also learn about application examples such as image recognition, diagnosis
and recommendation by col laborative filtering

10. 44 12 Al OEZRFHM (1)

D VSRRUTICERESRT, REKRCEMAL XDERLGTEDERBMDEZAA L
HIZ, BEMEFREOEHE, BRI L2 ) UTICkBHELR EDIGHAEHICDLNTES,

11.Various elemental technologies of Al (2)

You will focus on time-series data analysis, learn the concepts of elemental
technologies such as regression models and recurrent network models, and learn
application examples such as demand forecasting

118471 Al OEZREFEM (2)
BRINT—EMNICESREST, ERETILOVALY bRy FI—YETILHEEDERE
MDBEZAEHIC, FEFHGZEDIGHBHICDOLTES,

12. Chal lenges of Al

Students think about the impact of Al on society, such as Industry 4.0, and learn
about Al issues such as explainability of Al, ethical aspects of handling personal
information, and military use of cutting—edge technology. Then you will discuss
what Al research should be |ike in the future

12. Al OFRE

Industry4. 0 72 & Al B RICE R HFEICDONTEZR S EHIZ, Al OFREE LTAI DERHA
ATEEtE, BEAFEROIRYKZWVIZET 2 EENAIE, SEmBMTOESHALTELIMY LT,
SEDAI HARDOHEIRZTEICDOVWTERT Do

13. Al Ideason

You will examine how a rich society where humans and Al coexist can be realized by
using existing and expected Al technologies

BAI7A4TT7IY

BHEHD Al BfTOSERESND Al HifizE->T, EDLI3GHETARE Al BHET S
ENGHEHNERATREMNMEETT B,

14. Presentation, summary

Students will present about a future society that will coexist with Al.
14 TLEVT—Y3ay, £E6H

Al EHEEFTBRFEDHEIZODVTILEVTF—2 30 FITI,

&M A% Grading

SHEFERI Point | EIE % ETEE#E Criteria

Report: 50% The degree of completion of the exercise tasks assigned in each
Assignments class is evaluated by the report.

from each (BIERETEL-EEREOTREZ LR— MI&>TEHicn5,)
exercise (L7K

— bk EEIDE

BiEeE)
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Final 20% The completeness of the presentation is evaluated. (FLE>T— 3
presentation COERENTEIND,)

(REHERR)
Class 30% The frequency of remarks, such as questions and opinions, and the

contribution

(BEPER

willingness to participate in discussions are evaluated.

(BE~ADE BEXKEDRE., BRADSMOEBS, 11L,)

(1Y)
Stuart Russell, Peter Norvig, “Artificial Intelligence. A Modern Approach,

Textbook
Global Edition’, Pearson Education Limited (2016)
Others will be introduced and distributed during the class by the lecturer. (&
DIFENMNIBEDIZEN - BT 5,)

sEE Lecturer introduces during class. (BEMIZHENT 5.)

Reference Book

[Bi&%&H4 It is recommended that you take an Introduction to Mathematics. (3{FEAFIDEE

Prerequisite MWEFELLY)

BSERI B Introduction to Data Science A, Introduction to Data Science B, Data

Related Visualization Method, Data Analysis and Statistical Modeling, Data Science

Sub ject Practice, Al Business Utilization (T—&H 4 TR/ A T—2 Y4 T REH
B, T—ARIfRILE T—ANWMEMIETI LY, T—A VA TORERKR, AlEDR
A EFE)

FEEIE N/A

Notice $FIZAL)

{&% Remarks

32




2#£R84 Subject Mathematical Thinking/ | # B a— F Subject Code L219
Name HFHEEE

BREFE g A —4 Mg EIR BER - FFiR B=E I=Rvk |
Year Quarter Required/Elective | Day, Period Class Room Credit(s)
2 @-@ BEZIN 2
$H:8%8 Instructor 274 RX7J— O0ffice Hour E# S Contact

M E

BEPE (EERNA) &A% Course Contents and Method

In this course, students deepen their systematic understanding of basic concepts, principles and
laws in mathematics, improve their ability to mathematically consider and express events, and
cultivate the foundation of creativity. Students acquire the logical ability, and at the same
time, acquire the mathematical thinking ability to analyze problems, read their structures, and
solve them. Based on that, students actively study on the issues in various fields of society and
learn mathematical thinking based on mathematical grounds.

AHB T HRCE T H2ERNGHZORE - ZHORRNGERZZRD, BREVFNIERLREY
DRENEED, BIEMOERZIEDS, FHELIIREUZEICOITS LARIC, BEZHSTLEOBEZHA
B> THRT DHFHEREBRNZEICDOMTE, TDI A THEDKRRLGIEHFTOREICHEBHWISERL, #F
FIERBLZE DV THIN T 2 8FMBEE2ET 5,

HEHE #Bn4asLy) The Aim of the Course

@® When applying mathematics to solve problems around us, it is necessary to formalize the
essence of the target object and formulate it mathematically. The ability to handle this
logically is also called “mathematical |iteracy.” In this subject. Aiming at mastering
mathematical thinking by understanding and acquiring mathematical |iteracy.

HFEEZEOE Y ORERRO-OIZICHAT BRI, HRETIMEORELRA THFMIZERILT S
CEDPRELEGD, COVMELEREBMICIYIRS OICRELGENE THEY T52—] £LFEATL
%5, CORETIH, 3IB)TSO—FEBBLBICDOITEH I LT, BFHMREZEOEBEEIET.

@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (F1iR : LEEZ#&L T, Bk v ET> P —
EHBEDORIE] ISRRBINzaVETUL—%EBT5,)

BREE (194 —%2=100% x14[a,) BLEHKE
Course Plan (1 Quarter=100 minutes X 14 times.) LZINADS
&)
Instructor
(if omnibus
course)

1. Introduce to Mathematical |iteracy
1.808) 75—k I&

2. Additive and multiplicative
2MAEHTEDHEXDI LD EHKLGZNED

3. Representation of numbers and quantities

. HMEEDRE

4. Two ways of counting numbers
4 HOBAFED2EEY

5.Difference and ratio

5. EAKYILEIA L LEAKYEEIE

6. Large and smal |

6. KEWE/NELY
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7. Function and speed of change

1. BB EEILDES

8. Average and differential change rate

8. THEIEREMOEILE

9. Integral with subdivision

9. M AT TRLADE 1D

10. How to use differentiation and integration

10. 5y LD DEDNT

11. Exponential and power functions

11 FEREM E~EEH

12.Data and statistics

12. 7—5 Lifat

13. How to use statistics

13. #ETDENT

14. Correlation

14 18R & W S B

BT A% Grading

ST@mFERI Point | EI& % ERME# Criteria
Assignments 70% Evaluate assignments students submit in each class.
R BEIOFENBICEEL-HFNRENZR SFEELRT
Class 30% Frequency of remarks such as questions and opinions, active
contribution participation in discussions, etc
BEADOHEM BREOERGEREDHEE. BRADSMOBEIBS, 4L,
HFIE There is no official textbook. However, reading and working materials for
Textbook preparation will be provided in advance
BICEDHLELD, BELGRMFERAOENEL2TOETERMT 5,
SEE N/A
Reference Book | #F(Z7: L.
BIEEH N/A
Prerequisite BT L,
BSERI B Introduction to Mathematics
Related #EAM
Sub ject
FEEE N/A
Notice BT L,
%% Remarks
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2%2F B4 Subject|Environmental Economics/|f+H 21— K Subject Code

Name RIBEES
RS Y A —4 WME./EIR R - KR B=E B{TE
Year Quarter Required/Elective |Day, Period Class Room Credit(s)
2
{BL4% 8 Instructor 274 RXA77— O0ffice Hour E#& L Contact
AlHER
BEME (FENR) &A% Course Contents and Method
In this course, you will learn the basics of a system that analyzes the mechanisms by which

environmental problems occur and how to deal with them from an economics perspective. Understand
the concept of public goods and understand that public goods whose environmental value cannot be
evaluated in the market are the causes of environmental problems. Understand the characteristics
of environmental measures, such as environmental taxes, emissions trading, gross emissions
regulations and voluntary agreement. A specific example is the waste treatment and recycling
policy. Materials on specific cases will be distributed as appropriate

Lectures focus on group work. Students need to be able to prepare before class and explain to
other students and teachers where and how they do not know at the time of class. For this reason
textbooks are prepared every time and preparation reports are imposed. In class, students discuss
the questions and unclear points of each student in a group discussion, share the results with
the whole, and then add necessary explanations by the teacher. The evaluation consists of student
presentations and group discussions, as well as preparation reports, retrospective reports
conducted during class, and exams. Students are expected to actively participate in this subject

(RO : AR BT, REMENEDLSIBADZXLTHEREL, IMAICHKT IO ERBFZORAN LD
MY 5RROERZZS, AHBOMETZEFEL. BREOMENTSE CTEMETELVARMTHL I EMNER
RHREODRETHASEZEMET 5, RIEMERROFE L L TRIER. HHEmRS], BERH. BXHEL
EDBERFEOEHEEMRT S, BEAMESEHE L TITEREYLE - U YAV IILBEREZRY LIF5, BAH
BEHICET H2ERHIEEERHRT 5.

BEE. TL—T0—0DRLTHDL, FEIIRERCFEL., BEOBRTEINEDLS IThhb%
LD, DFEE, BEICHHATESZLNIRETHS, CO=H. EE. HRELZFEL. FELR—F
RY, BETIE, PHICKEZVILN—THETEZEDORM A, FHAICOWTERL., TOEEEZLHET
HELLET. HEHVDELGHAZEMZ 5, FHEllE. ZECLIRRETIL—TiHE TLTFELR—+
LIRERICERT HIRYIERY LAR— FECICHBRTEREIN S, ZEET BENIZZOMBIZSMNT S
ENEFEND.)

HBEEE (FE®D15LY) The Aim of the Course

@® This course will enable students to understand environmental issues from an economic
perspective and evaluate the rationality of countermeasures.
The particular goals can be summarized as follows:
1. Understand that environmental goods are public goods that cause environmental problems.
2. Understand the characteristics of environmental taxes, such as environmental taxes,
emissions trading, total emissions regulations, and voluntary agreements
3. Understand the waste treatment and recycling policy structurally, including the legal system.
(FOER - ARB L, REBEZEZFFHEANSIEMEL, MEROABEYZHMETESLIICHETE, B
AHBEZEILTOREY
1. REUNAKMTHIZNREFEDNDRRTHLIEETERT 5,
2. RIEME~DOXKRE L TORER. HFHENRE. KEHRGH. BERELG EDFHEEBET S,
3. BREYNIE - UH A HIIBERICOVWTEHEDL SO THEEMICIERET S,
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (F1ER : EEEZ@L T, Bk o> EFL I —

1




ERBEOXIS] ICREENF-aAVETU—EEET D)

BREEE (194 —42=1004% x14[al,)
Course Plan (1 Quarter=100 minutes x 14 times.)

HLUHE (F L=
NADIZE,
Instructor

(if
course)

omnibus

1. Introduction

1. Introduction and Part 1 Economics and Environment-1

Explain subjects according to the syllabus. Perform grouping

Read Part 1 of the textbook and summarize any questions and questions about
economics and the environment before class. Share and discuss preliminary reports
with the group. Summarize the findings of the discussion and the remaining
questions, share them as a whole, and instructors explain the questions. Finally
review the lesson and create a retrospective report.

([1. BALFEISRBREFLLRE-1] OSN\RIZRVEBDOHRBAZEITS, FIL—TnlT%E

BIH5, BREF | BEFATRFZLRBICET ATHL, RERZIRFFMFELD
%, BHILR—bETIL—TTHEL, BRT 5. BROBEROMN o2& BEINTE
MIRZEFELHT, 2ARTHAL., HELEMA. [TOVWTEHRAT S, HEITIEREXEZRYR
Y. IRYRY LR— FZ#1ERKT 5,)

2. Part 1 Economics and Environment-2

Read Part 1 of the textbook and summarize any questions and questions about
economics and the environment before class. Share and discuss preliminary reports
with the group. Summarize the findings of the discussion and the remaining
questions, share them as a whole, and instructors explain the questions. Finally
review the lesson and create a retrospective report.

([2. BALE1HRFZLRE-2] HREFL 1 HEFATEREZLRRICEAT 5TH
R, SRERERENCELDDS, FHILR—bEJIIL—TTHEL., BRT S, EROM
Bbhh ozl &, BRENEFHREZFELHT, 2RTHEL. HELIEMA. [TOVTER
B9 %, RIZICREZFRYRY., IRYRY LR— FEERT 5.)

3. Part 2 The causes of environmental degradation-1

Read textbook part 2 and summarize any unclear points or questions about the
causes of environmental degradation before class. Share and discuss preliminary
reports with the group. Summarize the findings of the discussion and the remaining
guestions, share them as a whole, and instructors explain the questions. Finally
review the lesson and create a retrospective report.

([3. RIEEDREE-1] HHEF2HZHACTREFBLORRICET HTHA. BR
EIRERICEENHD, BHILKR—FETIL—TTHEL., BRI D, BROERDOM ST
CE. BEIN-HHRZFLHT, 2RTHEL. HEMEMA. [CTDOVWTEHRAT D, &
ZIEEZERYRY, IRYIRY LR— FE2ERRT 5.)

A. Part 2 The causes of environmental degradation-2
Read textbook part 2 and summarize any unclear points or questions about the
causes of environmental degradation before class. Share and discuss preliminary
reports with the group. Summarize the findings of the discussion and the remaining
questions, share them as a whole, and instructors explain the questions. Finally

review the lesson and create a retrospective report.
([4. RIEBIUEDRR-2] HHEF2HZFATREBCORRICET S5FHAL. SFHR
ERERICELDD, BRILR—FEJIL—TTEEL, BT 5, BROEREDOLI -/
CE BEINHERZFLHT. ERTHAEL. HEMEMA. [CTDOVTEHRAT S, &




RIIREZRYERY. IRYRY LR— FEERT S.)

5. Decision-making and the environment-1

Read textbook part 3 and summarize any questions and concerns about decision—
making and the environment before class. Share and discuss preliminary reports
with the group. Summarize the findings of the discussion and the remaining
questions, share them as a whole, and instructors explain the questions. Finally
review the lesson and create a retrospective report.

(5. BERRELRIE-1] BHEEFIHEFATERRE LREICHAT SFHR, 8
BRZERERICELD D, BRILHR— b ETIL—TTHEL. BRI D, BROBERHH
222 & BEN-RERZFELOHT, 2ARTHAL. HELERHA. [TOVTEHBAT S,
REICREZRYERY., IRYRY LR— FEERT 5,)

6. Decision-making and the environment-2
Read textbook part 3 and summarize any questions and concerns about decision-

making and the environment before class. Share and discuss preliminary reports
with the group. Summarize the findings of the discussion and the remaining
questions, share them as a whole, and instructors explain the questions. Finally
review the lesson and create a retrospective report.

([6. BERRELIRE-?] HREEIHEFATERRELREICHAT S2FHAR. BRHR
ERERICEELDD, BRILR—FEJIL—TTEEL, BT 5, BROEEDI /-
CE BEINE-RERZFELOHT, 2RTHEL. HEMEMA. [CTDOUVTERRAT S, &
BICEEZFRYERY, IRYIRY LR— FEERRT 5.)

7. Environmental policy-1

Read textbook part 4 and summarize any unclear points and questions about
public goods and common resources before class. Share and discuss preliminary
reports with the group. Summarize the findings of the discussion and the remaining
questions, share them as a whole, and instructors explain the questions. Finally
review the lesson and create a retrospective report.

([7. RIEBUER-1] HEEF 4B EFATIREBERICEYT 2 FHA, RERERERMICFE L
H5b, BRILKR— rEJIL—TTEEL., BRT D, BROBEREOI 2 &, BEhiz
RERZEZFELOHT, 2ARTHEL, HEMNRMA. [CDOVWTEHRAT S5, REITIREZRY
RY., RYIRY LR— FEERT 5.)

8. Environmental policy-2

Read textbook part 4 and summarize any unclear points and questions about
public goods, common resources, environmental law and environmental polcy before
class. Share and discuss preliminary reports with the group. Summarize the findings
of the discussion and the remaining questions, share them as a whole, and
instructors explain the questions. Finally, review the lesson and create a
retrospective report.

([8. IREBEBR-2] HREFE AR EZHATREZRVIREBEKRICEAT 2 TR, BRRZER
ERCEEDHD, BRILIR—LETIL—TTHEL. BHT 5. EROERDOM -2 &,
BREIN-RERETELOHT. 2ARTHEAEL. HEL A, [CTOVWTHAT S, REICIR
#FRYIRY ., RYRY LR— FEERT 5.)

9. Natural Resources-1

Read textbook Part 5 and summarize any questions or questions regarding
natural resources before class. Share and discuss preliminary reports with the
group. Summarize the findings of the discussion and the remaining questions, share
them as a whole, and instructors explain the questions. Finally, review the lesson
and create a retrospective report

([9. RRER-1] HEFE S MEHATRARERICHI 57X, BHEREHRERMICE




EHD, BRHILR—FEITL—TTHREL, BRI 5. BROBERbOM o2&, EEh
ERERZEFEHT. ERTHAL. LEMNTERHR. [SOVTHAT 5. RRITEREZER
Yi&Y., RYRY LR— M EERT B.)

10. Natural Resources-2
Read textbook part 5 and summarize any questions or questions regarding

natural resources before class. Share and discuss preliminary reports with the
group. Summarize the findings of the discussion and the remaining questions, share
them as a whole, and instructors explain the questions. Finally, review the lesson
and create a retrospective report

([10. RAER-2] HEEEL L MBEHFRATRAERICET 2THALR. MR ZIREFIC
FEHD, BRILHR— b ETIL—TTHEL, BRT 5. BROBEROLM 2L, &S
NEERRRZEFLHT. ERTHEL., HENEMA. ITDOVTEHRAT S, RERICEXE
RYRY, IRYIRY LR— b ZERLT S,)

11. Applying environmental economics to reality-1

Read textbook Part 6 and summarize any unclear points and questions regarding
the application of environmental economics to reality before class. Share and
discuss preliminary reports with the group. Summarize the findings of the
discussion and the remaining questions, share them as a whole, and instructors
explain the questions. Finally, review the lesson and create a retrospective
report.

(M. REREFZOBEE~DER-1] BEEF 6 HZ2HA CREEFZOREADEMA
ICEET 2FBE. MR ERERICELDHD, BRILR—FEJIL—TTEEL, BHRT
%, BRDERON -2 &, BEINF-BRERZTFELOH T, 2ARTHE L., HEMERRHA.
[SDOWTCERAT %, RERICIREZIRVIRY., RYRY LR— FEERT 5.)

12. Applying environmental economics to reality-2

Read textbook Part 6 and summarize any unclear points and questions regarding
the application of environmental economics to reality before class. Share and
discuss preliminary reports with the group. Summarize the findings of the
discussion and the remaining questions, share them as a whole, and instructors
explain the questions. Finally, review the lesson and create a retrospective
report.

(2. REFFFZORE~DEMA-2] HHEEFE 6 HEHA CREEFZOHEEADE
RICET 2R, SERREFRERICELDHD, BRILR— &I IL—TTHEL. EHR
T 5, BROBERON -2 &, BRINEHRZFELHT, £2ARTHEL. HEHEM
R, [2DVWTEAT %, REICEEZRYRY . IRYIRY LR— FEERT 5,)

13. Remaining questions
Unclear questions and questions left throughout the textbook are summarized

before class. Share and discuss preliminary reports with the group. Summarize the
findings of the discussion and the remaining questions, share them as a whole
and instructors explain the questions. Finally, review the lesson individually
and create a retrospective report

([13. FEIn-H5HR] ZEHELERZBELTERIN-TFTHLA, RRRZRERFIZEFLD
%, BRILKR—FEJIL—TTHEL., BRTDH. BROBERbLON -2 L. BEIhi-5E
BREFEEHT. 2RTHEL. HELERA. (TOVWTEHBAT S, RRICEATEXZ
R’RYRY ., IRYRY LiR— FZEERRT 5,)

14. Review of the whole
Share and discuss what you have learned and what you have noticed in the
group, and share it with the whole. Overall| recap

([14. £KERYIRY] PAECE [FEETIL—TTHE - HRL. 2RTHRET S,




ERKE.)

AiEEHE A% Grading

ST@FERI Point| EI& % STMEHE Criteria
Preparation 30%i|Is it clear what you understand and what you don’ t?
report (BERETETWNEHETETWEWNEALBEED,)
(BRILR—
~)
Retrospective 35%|Do you understand the contents of the class discussion without
report misunderstanding? Are you able to logically organize the contents of
(IRYRY L the class by looking down?
R"—HF) (BRETOZRNBZTRMBECERELTLSD, BERBZHE L THRENIC
BIBTETLSD,)
final exam 35%|Demonstrates the student’s adequate knowledge and ability to understand
(= HREAER) appropriately and make clear specific problems.
(+RGHHEE L > CEYIZER LERNOREICBHEICREETETLS
o)
Class 30%|Frequency of questions and remarks, active participation in
contribution discussions, etc. (B - XKEDHE. BRADSMOBEIES, L E,)
(BE~ANDE
k)
HEIE Environmental Economics: An Elementary Introduction, R. Kelly Turner, David Pearce,

Textbook Ian Bateman (1994), The Johns Hopkins University Press. ISBN 0-8018-4863-6
(FBER : REBEZAM, R )— A—F— AT7> RA b2, TAEVYFR E7—
A, KiBHH (FIER) WEZFH . 2001, ISBN-10:4492312870, ISBN-13: 978-
4492312872)
SEE
Reference Book
BIsEH Students must have Introduction to Economics
Prerequisite |( MEFFAFI ZEBELTLSI L)
BE:&EF B
Related Subject
FEEIE Students are expected to read the assigned materials and contribute to class
Notice discussions.
(FOER : 2E(IIEE SN-BEHEHRATY SATOERICERT S ENEFINTLS,)
{# Remarks

I tried to design this course to motivate students to be interested in learning economics through

group works.

(FIER : WEIZOVWTDFEBEREBDDLSTIN—T IV EEFATHEIITEET B,)
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%%%/ 84 Subject Name |Introduction to|#lB3— F Subject Code |L115

Environmental Studies/ IR

B¥AM
FEFE Y A —4% WME./EIR R - KR B=E B{TE
Year Quarter Required/Elective |Day, Period Class Room Credit(s)
1 (©OXO) W 2
$84% 8 Instructor A 74 RA77— O0ffice Hour E#&E  Contact

ToiE Js

BEME (FBRNZS) &A% Class Contents and Method

Global environmental problems have long been recognized as important issues for governments and
citizens all over the world. However, some students may recognize that environmental issues are very
important, but may not understand the basic structure of the issues due to shortage of basic
scientific knowledge. The purpose of this course is to understand typical environmental issues
and to make use of the scientific knowledge necessary for their understanding and
countermeasures.

This course consists of short lectures, group work and presentations based on assignments (reading
and research), and a term-end report. From the 3rd session (2nd week), students have to read the
documents specified by the instructor last week. A designated group prepares a resume, summarizes
the contents, and presents questions. After that, group discussions will be held throughout the
class. The instructor will explain the points as needed.

(FOER : thERIRIBERED, HROBFCHRICE ST, EELGRETH S LBH NS L SITH>TT TIZTAL
L LAOLENS, ZEREBOLMNIE, REBMENEETHASZLIERBLTLTE, EXRNGRZMBOT
BHho, BEOEAREEZEMRLTOVEVELWNSEZA5, ARBIE, RRMWLGIREMBEZERET LI L, T0D
B EARD-OICHELGRPHEEEATELLIICLELEILEEZBEMET S,

AEBEYa—LIFv—&, THAUAUE (V=T427, JY—F) [TLEILKTN—To—9 &T
LEvT—2ay, ZLTEIRLAR—FTHRAEN S, F3EE (E2:8) LB ZHEEEHHEIZERL SEE
ENFXMEFATEL BESNEMULNL DA ZABELT, REZENL, BERZIRTT 5, TOR, 7
SRAEERTIIN—TT1RAv I arhiThnd, BEIEHEICE L THRRAE®ENT 5.)

ZEHEE (BBE®D15LY) The Aim of the Course

® The course aims to acquire the knowledge of natural science necessary to understand environmental
issues. The goals are (1) to understand environmental issues such as ozone layer depletion,
global warming, acid rain, loss of tropical forests, desertification and their
countermeasures, (2) to be able to use the knowledge of physics, chemistry, biology and geology
necessary to understand them. (FNER : AEB(L, REMEZERT H-OITRELLLEARRFEOH
BEER/IDHLETHELT S, FERIE, WAV UEBOE HECEEL, BEMUR, BHEHORELD, &
BiE, EWVOREMECZORKRIZOVNTERT L L, QEFNLFEMT 5-OITNE LT HYEE,
b2, &Y%, MZEOMBEITATETLLIITHEIE, THD.)

® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : LEEZBEL T, Rk Tlo>EFoI—&
HELORIG] [CERBESNzaVETUI—%EBT S,)

BEHE (194 —5=100%x 4 E.,) HAAR L
Course Plan (1 Quarter=100 minutes x 14 times.) ZNADIGE,)
Instructor
(if omnibus
course)

1. Guidance 1: Description of course outline, self-introduction, grouping, quizzes,
teaching material distribution, etc.

(A4 F A1 HEBZEOHE BEBN, WNlt, V414X HMEem, 1)

1




2. Guidance 2: The lecturer will give a mini lecture on the current state of global
environmental issues. Students attend group discussions accordingly.
(HAF VR 2 BEDHBKIREMBEDORIKICOVWTEI LI Fr—%1T5,
NZHCTIN—TTaRAvavIizsmysb,)

ZEEEE

3. 0Ozone depletion : Ozone, ultraviolet light, Freon gas

(FIYUVEDWE : AV, BIMR 7AVAR)

4. Climate change : Greenhouse effect, Carbon dioxide, IPCC
(RIzZE BEDR, —BIERF,

IPGC)

5.Acid rain: Sulfur dioxide, Nitrogen oxides, Schwarzwald
(BRM4ERE . ZBRMERRE, EFR8EY, P ad7LYd7ILE)

6. Tropical forest decline: Deforestation, Carbon dioxide, Biodiversity

FMEER, ZBRIERER, £VEHKN)

(BVEMDRED

7. Desertification: Climate change, Overgrazing, Lake Chad
(Bigie . SURZEE), Bk, F+ Fifl)

8. Waste : Basel Convention, Teshima, NIMBY
(BREY . N—TILER, 25, NIMBY)

9. Air pollution : Nitrogen dioxide, SPM, Photochemical Oxidant
(REFSL  —EBIEER, SPM, HieZEAFIHE )

10. Water pollution : Eutrophication, Heavy metals, Bioconcentration

EXREL, EERE £YERME

OKEBE

11.
(EBE

Soi | contamination : Cadmium, Arsenic, Soil Contamination Countermeasures Act

ARIVL ER TEBENEKER

12. Marine pollution: Valdez accident, London treaty, Marine plastic issue
GEEBE . LT —XBEEH, OV RUEN, BEISRF v RRE)

13.Biodiversity crisis: Four crises, Convention on Biological Diversity, Sixth
Extinction

(EMZBHRMEDER . 4 DDERE, E£MBHRIESEN, £ 6 DiER)
14. Summary

(F&H)
RiEEHf A% Grading

ET{@FER Point ZE % STMELHE Criteria

Presentation of 409%|Appropriateness of summary, questioning, citation in the resume,
reading clarity of the presentation, etc
assignments (1) —F (LPaABITHEH, FHRETR XEEIAOET S, JLErnhmny
ATTHA DAY PYE, GE.)
rOTLEYT—Y
av)
Class 309%|Comments and questions, active participation in group work, etc
participation (%% (RS, BHOBBE, JIL—TI7—0~0O5HE, K&
~MDZ)
(IR LAKR—F) 30%|Diversity of point of view, logical organization, appropriateness of

Report

citation of documents, writing style, persuasiveness of conclusion
etc.
(RRnZAHS, HEOER, XE5IA XEOQKREOEUS, HBROHRE

h, BE,)

BEE
Textbook

“An Introduction to Environmental Chemistry, 2nd Edition’ , by Julian E. Andrews,
Peter Brimblecombe, Tim D. Jickells, Peter S. Liss, Brian Reid, Wiley-Blackwell,
2018.




SEE
Reference Book

Urbanization,  Biodiversity and Ecosystem Services:  Challenges  ana|
OQoportunities. A Global Assessment (English Edition)” , by Thomas Elmqvist
Michail Fragkias, Julie Goodness et al., Springer, 2013

“Introduction to Envirommental Engineering, 5th £d.” , by Davis, M.L., Cornwell
D.A., McGrawhill, 2012
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Prerequisite
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(FPTHIREESR, HIKIRIESR, BREBEIR BAKER £YSHMER)
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12%%:IH4 Subject Name |Introduction to|/#H 33— K Subject Code |L115

Environmental Studies/ &

R AM
FEFE BB A —4 WME.ER BER - iR B=E BT
Year Quarter Required/Elective |Day, Period Class Room Credit(s)
1 ®-® WME 2
HLZHE Instructor 4274 A77— O0ffice Hour Ef&% Contact

ToiE A

BEME ($FBRNE) &A% Class Contents and Method

Global environmental problems have long been recognized as important issues for governments and
citizens all over the world. However, some students may recognize that environmental issues are very
important, but may not understand the basic structure of the issues due to shortage of basic
scientific knowledge. The purpose of this course is to understand typical environmental issues and
to make use of the scientific knowledge necessary for their understanding and countermeasures. Fais

This course consists of short lectures, group work and presentations based on assignments (reading
and research), and a term-end report. From the 3rd session (2nd week), students have to read the
documents specified by the instructor last week. A designated group prepares a resume, summarizes
the contents, and presents questions. After that, group discussions will be held throughout the
class. The instructor will explain the points as needed.

(FOER : HhEKIRERIREDY, HROBFAOHRIZE ST, EELMETH I EBHIND L SITHE->TI TIZAL
LY LALED S, ZEHEEBOGHNCE REMENEETHSZ LIFEELTLTH, EXRNLGREMNBOFR
Bhve, MECEREEZEFZLTLVEVELWVAESS, ARBIX, RRMWGIREBEZERT LI L&, £
DRAZEBR LG FEFT D - DIEBITRHELGHZFMBZ EATELLDICLLI L ZEHNET 5, 28B5T 5
< &E=REET S,

AMBIE a—bLYFr—&, FHAUADKL (=TT, UHB—F) 121 &I TN—TI—0 &7
LEVT—Yay, ZLTHRLAR— FCHERESNS, F3IEE (F2:8) LIE, ZEEITHHEICEM, S1EE
SINEXREFRATEL BASNEZMAL D2 AZHAELT, REZENL, HRRZRTT 5, TDR, ¥
FRAERTYIN—TT14RAhvavhfThnd, BMELEICECTHRRETESRT 5.)

HBEEE FEED45LY) The Aim of the Course

jssues-

® This course aims to enable students to use the knowledge of natural science necessary to
understand environmental issues. The goals are (1) to understand environmental issues such as
ozone layer depletion, global warming, acid rain, loss of tropical forests, desertification and
their countermeasures, (2) to be able to use the knowledge of physics, chemistry, biology and
geology necessary to understand them. (F0ER : ARB(X, REMEZEMRT L-OIWBWELLTLSER
HEOMBZEEATELLIICLHLILEZEELT S, FERE (DA VUBORIE MIKERELE Bt
M, BEHOREL, #iElE SV-SREMECTORNRICOVWTERT LI L, (2 ZDR=HITHEE,

%, &Y=, MZEOMEEEFRTESLDI12HH2E, Thd,) The—goals—are (1) to understand

— Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIER : EEEZ@U T, Bk Mo EFU—¢&
BB EOHIG] TGRS SN-a ET U —FEBT5.)
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Course Plan (1 Quarter=100 minutes x 14 times.)

BEHE (AL
—NRADEE)
Instructor

(if omnibus
course)

1. Guidance 1: Description of course outline, self-introduction, grouping, quizzes
teaching material distribution, etc
(A4 5 20R1 : HEMEDORRA, BEABN, Mnt, 74X, BHMELH ©L)

2. Guidance 2: The lecturer will give a mini lecture on the current state of global
environmental issues. Students attend group discussions accordingly
(AAF R 2 BRI HIKIRBEREDORIKICOVWT I LI FY—%1T5, ZEEILT
NIZIECLTYN—TF T4 RAvavIzsmdb,)

3. Ozone depletion : Ozone, ultraviolet light, Freon gas
(FYVBORIE : 7V, %548 702HR)

4. Climate change : Greenhouse effect, Carbon dioxide, IPCC
(RIEZE RESR, —Bibxsx, [PCC)

5.Acid rain: Sulfur dioxide, Nitrogen oxides, Schwarzwald

(BRMERR - ZERMEBRE, ERBEY, Sad7LYT7ILE)

6. Tropical forest decline: Deforestation, Carbon dioxide, Biodiversity
(BVEMRDRED - FMEER, ZBILRE, £YZHME)

1. Desertification: Climate change, Overgrazing, Lake Chad
(Bt - [URZES), @R, Fv )

8. Waste : Basel Convention, Teshima, NIMBY
(BREY : N—YILER, Z£5, NIMBY)

9. Air pollution : Nitrogen dioxide, SPM, Photochemical Oxidant
(KRRES  —EMEER, SPM, HiEZAEXTIHU M)

10. Water pollution : Eutrophication, Heavy metals, Bioconcentration

OKEBR . EXEE, E€RE EVER

11. Soil contamination : Cadmium, Arsenic, Soil Contamination Countermeasures Act

(RIEBRE: hEIOLA, ER TIEFEHRER)

12. Marine pollution : Valdez accident, London treaty, Marine plastic issue
CEESRE  NILTA—RBEH, OV FUEN, BETIAFVIBE

13.Biodiversity crisis: Four crises, GConvention on Biological Diversity, Sixth

Extinction

(EMZBHERIEDEW « 4 DDEH, EHBHRMEN, F 6 DiER)
14. Summary

(F&H)
BA&REFHli A% Grading

SHmFER| Point ZE % STMEHE Criteria

Presentation of 40309%|Appropriateness of summary, questioning, citation in the resume,
reading clarity of the presentation, etc
assignments (1) —F (LY AHBIFHEN, FRRRTE XEEIAO#EY S, TLECOhhY
AT THA A Py, GE)
rDTLEYT—Y
av)




Class
participation (3 %
~DEN)

30209 |Comments and questions, active participation in group work, etc.

(RE, BEMOBIBE, JIL—TI—U~0O5E, 1E)

(BARKLAKR—F) 3050%|Diversity of point of view, logical organization, appropriateness of
Report citation of documents, writing style, persuasiveness of conclusion
etc.
READZAS, HENEK XHEIHA XEOKRBEOEYE, #EROHE
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HFE “An Introduction to Environmental Chemistry, 2nd Edition” , by Julian E. Andrews,
Textbook Peter Brimblecombe, Tim D. Jickells, Peter S. Liss, Brian Reid, Wiley-Blackwell,
2018.
sEE “ Urbanization, Biodiversity and FEcosystem Services:  Challenges anad|

Reference Book

Ooportunities: A Global Assessment (English Edition)” , by Thomas Elmqvist,
Michail Fragkias, Julie Goodness et al., Springer, 2013.
“Introduction to Environmental Engineering, 5th £d.” , by Davis, M.L., Cornwell,
D.A., McGrawhill, 2012

TERMNOHONDIRFELLE], TR, T 3EHE, FHFibhhk, 2018
English supplements will be distributed (EEDHEEFRIZHE T 5) The—instructor

ihstructs during the class—

S — e =

RIS

Nothing in particular.

Prerequisite may—be—useful—
BEERIH Urban Environment, Global Environment, Environmental Engineering, Natural
Related Subject Disaster, Biodiversity
(HhIRiRER, MIKIRIGE, RIETE BRKER L£UESHKRMER)
IEEIA
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2%RH®A Subject Name|Degree Project #Ba— K Subject Code P401

(FZETOD I k)
FEFE Y A —4% WME./EIR R - KR B=E B{TE
Year Quarter Required/Elective |Day, Period Class Room Credit(s)
4 6] WME 12
$84% 8 Instructor A 74 AF77— O0ffice Hour E#&E  Contact
FREBR(EXHERE

BEME (FFNA) &A% Course Contents and Method

This course is positioned as a comprehensive summary of learning at the university. Students set
their own research themes based on their learning results, and conduct research by clarifying issues
and planning solutions. Project research will be conducted with the support of the faculty in charge
And feedback from external stakeholders is important in project research. Students will present the
final results and compile as a report

AEBIE, KRETOEEBORFLHELTHEDITONDELDTHD. FEIE, CNETORBREEHE
Z, BOT—VEHREL, FEOHBEILLBREDIEEZTOD LY FLTHEEZTS, 702 Y MR,
ELHHEDHHR— FERITENOERT S, Ffz, MR T—IHRILI—DEDT 14— RNy INERIND,
PHEREBRETILELT—230d5LLbIc, BEBLLTEYFELDS,

HEHE #Bn4asLy) The Aim of the Course

@® This course aims to help students acquire the following skill and attitudes based on them.
(1) Participant awareness of social issues
(2) Ability to discover issues
(3) Ability to solve issues
(RHEBIE, PEEBNUTOESIBRAFIVEIVEEZEFSTSHILEEMET S,.)
(D H=FREITH T HEEEEH
(2) ERBRR N
Q) ERBER N
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FOSR : ES2%#@U T, Bk o> ETFUI—&
BB ELORIG) CREShIz-aVETU I —%5%BT5H,)

REFHE H4HE (L=
> 8 _A
Course Plan NADIFE,
Instructor
(if omnibus
course)

1. Introduction to this course
CAN=E AN

2. Examination of project theme 1
(7R zY bT—TRET)

ATy (AP y bT—TRE) -

3. Examination of project theme 2
(Faozy T 2)

HEL-ZETO0S 1Y FF—< () %70
ROFET—HEFESEIHREL, REHEOH

. . ; EELEICRIEOT—IREEFTI.
4. Examination of project theme 3 T e

(Faozy b T—THELI)

5.Review project plan 1
s = = ATy 72 (AP zy FEHERET -
: AT EIRE s
(TR Y MEERE 1) TOTIY FOEDHERSMIL, BEEY Y

6. Review project plan 2 —APTL4—ILFERETDHELEDIT, ThDE
(Fao ) MEHEIRE 2) JOvzy bHEES LTHRT 3.




7.Survey analysis (discover issues) 1

EHESH GRERR) 1)

8.Survey analysis (discover issues) 2

EHES T GRERER) 2)

9. Survey analysis (discover issues) 3

EHES T GRERR) 3)

10. Survey analysis (discover issues) 4

EHES T GRERR) 4

11. Survey analysis (discover issues) 5

HAELT REER) 5

12. Survey analysis (discover issues) 6

EHES T GRERR) 6)

13. Survey analysis (discover issues) 7

EHES T GRERER) 1)

e —

RAELT GREXR) 8

Survey analysis (discover issues) 8

ATvT3 GREA

XERE LT 1)L &L TRELTF—4
ZWNETBEELHIZFDOLEBLT, BEDOHE
EEERT Do

Preparation for intermediate presentation 1

R S 2 0 1)

ATy T4 (FREHRESR) -
hETOIOS Y FRBEZEE

. Preparation for intermediate presentation 2

RS % 2)

HBHEELELIT, PERERICTHREKE
BEOD7OY Y MIDWTHERZE
175, CCTlE EEHELNDOHE

Intermediate presentation 1

HERURE - 175 - NP0 FEh 5752554
MBS L DT 4 — K8y I AT

. Intermediate presentation 2

hERER 2)

b,

. Review project plan 1
ooy rHEREL 1)

2
(
3
(
4
(FESRES 1)
5
(
6
(
1

. Review project plan 2
(Faozy rHEREL 2)

RFwFT5 (FASzY MEHEREL) :
HRSRESD T4 — K\v I EREZ T, 2EIF
Joozy METEORELZE1TS.

8. Design for solution 1

(FRREEARIRERARET 1)

9. Design for solution 2

(FREEAEREIRE 2)

10. Design for solution 3

(FREBARIRRIRET 3)

11. Design for solution 4

BERARIRA 4

12. Design for solution 5

ARRAARRERARET 5

13. Design for solution 6

AR RIRET 6

14. Design for solution 7

(FRREEARIRERARET )

15. Design for solution 8

AR AR 8

RTvT6 (GREMRERE
CNETICHLMIL-REICK L TORRREK
(VYa—vay) &E§T 5. YH—FEFER
THLELLIZBHRDTAT7DEKLERY, 7
A k&4 TERET B,

16. Validation 1
(FRREEMRIRIRAREL 1)

17. Validation 2
(RRREEMZIRIRHEEE 2)

RTwT7 GREMEREID - SMEL-T0 bada
TEHEIZ, TONERRIIETS

o BERE (Y a—Tay) OR4Mt. BYNSE
[IZTDWTHREEZ =T 5.




18. Validation 3
(FRREMRIRIRHREL 3)

19. Validation 4
(RRREEMRIRIRHREL 4)

20. Validation 5
(RRREEMRIRIRHEEL 5)

21. Validation 6

(LRFT977)

(FREARREARAL 6)

22. Preparing for the final presentation 1
(WM ELER )

ATvT8 (BREMRER) :

23. Preparing for the final presentation 2
(EHRMEER2)

CNETOTAS Y FABREFELDHDHE
L3I, BRREBERICTRREBEHOTO

24. Preparing for the final presentation 3
(IR EHENE 3)

DY MIDWTHKREITS. 2Tl $5
EBHEUNDHES L URE - 1T - NP0 &
Mo ENEEHEEICLE T — Ky

25. Preparing for the final presentation 4
(xR EER D)

MThh b,

26. Final presentation 1
(ERHRER1)

27. Final presentation
(ERBEE2)

28. Review report title 1
FREEH A ML - BRIEEH)

29. Review report title 2
GREZ42 4 bIL - BXARET2)

30. Review report 1
GREEEE1

31. Review report 2

RATvT9 FREEFLD)

BRRBEAND T — FN\v I EBEZ T, BEFE
TRy FRBREREZEOBRKICEVELD
%, MEEIE. 24 ML, BEE. RELSERS
n, B4 FLEBBICOVWTIIRAEMSETOR
ENRAEE L, ABIZOVTIEEEVThADS

(R =i ) ETEEDDIIELET S,
32. Review report 3

FREEEEI)

33. Review report 4

ERESHEE D)

34. Review report 5

FREEEED)

35. Review report 6

FREEIEE 6)

36. Review report 7

EREEHERE D

37. Review report 8

FREEEES)

38. Preparing for the public presentation 1

BRTLET— a3 VERF 1) ZFvF10

39. Preparing for the public presentation 2
(BRETLET—YaV#EE2)

(BRATLEYT—23aY)

CNETORRBREAMAOKATT

40. Preparing for the public presentation 3
(BEETLEYT— 3 V#EHE )

LEUT—23v%ET5,

41. Preparing for the public presentation 4
(BRETLE T—YaVEE




42. Public presentation 1
BRITLEYT—Yasl)

(I RF9710)

43. Public presentation 2
(BREATLEYT—2 322

RiEETHE /5% Grading

STMEFER Point | EI& % ETEESE Criteria
Class 40% | Comments and questions, active participation in group work, etc.
participation (RE, BEREOBEES, JIL—TI7—0~0O3E, &)
(E~DE
)
Presentation 30% | Clarity of the presentation, etc.
(FLEYT (FLE2OHMY BT, 12E,)
—3v)
(AR L R— 30% | Diversity of point of view, logical organization, appropriateness of
k) Report citation of documents, writing style, persuasiveness of conclusion,
etc. FRRDLAS, HMEMER, XHEIH XEOKREOEUIE, HEROHR
"/Ah TE)
HFIE Not specified.
Textbook (FEFELALYN)
SEE This instructor will introduce during class.
Reference (GEBERAMRZEPICBNT D)
Book
BIEEH Nothing in particular.
Prerequisite HFIZE L)
Ba&E% B
Related Subject
FEEIE
Notice
{%% Remarks




(RZHEL)

2%%H4 Subject Name|Degree Project #H 33— K Subject Code P401

(ZEE¥EJOozH b
FAFE B A —4 WME /IR BER - B5iR B= BT 5
Year Quarter Required/Elective |Day, Period Class Room Credit(s)
4 bt WME 12
$84% 8 Instructor 274 RX77— O0ffice Hour E#&E  Contact
FREBRC(ERHERE

BEPE (FERNA) &A% Course Contents and Method

This course is positioned as a comprehensive summary of learning at the university. Students set
their own research themes based on their learning results, and conduct research by clarifying issues
and planning solutions. Project research will be conducted with the support of the faculty in charge
And feedback from external stakeholders is important in project research. Students will present the
final results and compile as a report.

AHBIE, KRZETOREORELHELTHEDITONZIEDTHD. FEIEX, CNETOHERRERE
Z, BOT—VEHREL, FEOHBILLBRRDIEEZTOD LY FLTHEEZTS, 702 Y MR,
EEHE DY R— b ERITENLERT D, £z, MR T—IHRILET—DEDT 41— Ny INERIND,
FHIRKERETLELT—2a0T5EE31C, B|EELLTEYFLEDS,

EEE FHBD4 sl The Aim of the Course

® This course aims to help students acquire the following skill and attitudes based on them.
(1) Participant awareness of social issues
(2) Ability to discover issues
(3) Ability to solve issues
(REBIE, BELENUTOLIBRAFILSLIVEELZERTLHILEEMET S.)
M#HEREICHT 2 LEEFER
() RERR N
Q) ERRERER N
@® Through the above, the student will acquire the competencies described in the attachment
“Correspondence between Competencies and Subjects”. (FIiR : LEEZEL T, Bl Mo ETFVI—&
BB ELOXS) CRESN-aVETUL—FEEFETS.)

BRAE BEHE f L=
N PN
Course Plan NADHZE,)
Instructor
(if omnibus
course)

1. Introduction to this course
(A>rO58930)

2.Examination of project theme 1

(FRo Y bTF—THE) 25y F1 (FOSTY FF—TRE) -

3.Examination of project theme 2 RELIFRTIODLY bT—Y () ERTH
(70|:| S1H hTF—<E2) BORET—2EESEICHEEL, BEKEDH
EELLIREBDT—IREEITS.

4. Examination of project theme 3
(R Y bT—TRET3)

.Review project plan 7y 72 (FASTH MEHERE :

(FBo Y METERE 1) TATIH FOEDFERSHIZL, BERYY

—AVPTL—ILRERETHELEDIC, ThoE

6. Review project plan 2 IOy FHERE LTHET .

(FBo ) METERE 2)




7.Survey analysis (discover issues) 1

EHESH GREHER) 1)

8.Survey analysis (discover issues) 2

EHES T GRERER) 2)

9.Survey analysis (discover issues) 3

EHES T GREHER) 3)

10. Survey analysis (discover issues) 4

EHES T GRERR) 4)

11. Survey analysis (discover issues) 5

FES GREFER) 5

12. Survey analysis (discover issues) 6

EHES T GREHR) 6)

13. Survey analysis (discover issues) 7

EHES T GRERR) 7)

14. Survey analysis (discover issues) 8

FESH GREXER) 8

AFvT3 GEES) :
XBELVT A —L FREEEL TABRT—4
FIRET L LLISZONMTEREL T, BEOS
EERIET 5.

15. Preparation for intermediate presentation

(PRS2SR 1)

16. Preparation for intermediate presentation

(PRIFRE %R 2)

1 2Ty T4 (FRHRES
hErTcn7o Y FRBEELE
5 HHE LB, BERESICTREE

BEOTOY 1Y MIDWTERE
115, 2Tl BEHEUSNDHE

17. Intermediate presentation 1

(PEHER 1)

BEURE - (75 - PO ZH D1 B84
EEHEE 1=k B T« — /Ny 5 b4

18. Intermediate presentation 2

(PEHER 2)

i,

19.Review project plan 1
(oo FHEREL 1)

20.Review project plan 2
(o rETEREL 2)

A7y 75 (FoPzy MIEREL) :
FRESHEED T — FN\Y I EEEAT, FERE
TRV Y MHEORELETS.

21.Design for solution 1

(FREBAERRIRET 1)

22.Design for solution 2
(FRREEMRIRRMRET 2)

23.Design for solution 3
(RRREEMRIRREET 3)

24.Design for solution 4
ERREMRRRIRET 4

25.Design for solution 5
SRR RIRET 5

26.Design for solution 6
RREARIRRIRET 6

27.Design for solution 7

(FREBARRIRARET 1)

28.Design for solution 8
SRREARIRRIRET 8

ATy 76 GREMERFRE -
CNETICEHALGHICLIZREICH L TORRE
(Va—ay) 2BET %, VH—FEEE
THEEBITBEDTATTOEKELERY, T
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FEEE
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