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O| %= (Changjun LEE) T™I
Mogstn SRS ZNHHIAE2X S . Other jobs: Father of three kids

 Research Area * Things | love:

« Media & Human behavior * Research
« Technology Management * Chat
«  Public Policy * Play
* Travel
« Teaching

* Culture: Technology innovation, Culture & Tech
« Tech: Data Science (ML), Network Science, Digital
Infographics & web publishing

 About me more: changjunlee.com



https://changjunlee.com

| clolf Atojoiaz oim

| [ - = |
- otn Q= s H

wi
ﬁl;-g v (v
AT ) ROMEN DY P 1 Y

ol bl L s b

o ] [ Lg. |em | [ am | nem

mlalka o B e
R .

5 [ves

Lol 8=

1

22 HE A TS 9Bt o
MAl AL X = HE A
Funding CHAAIX| St
& §o ririmees Funding sus sz
Start  2021-06-01 start 2022-02-01
Due 2021-12-22 Due 55 0954
State Completed State Completed

Fugiaral
Kwnzn 553

==l = :
+
@ -

] l

ol2} 7|& BHS 9352
g A0l S48 niz 2
;_[ =

=

Funding ST

(2020R1G1A101245313)

Start 2020-03-01

Due 2023-02-28

State Completed

Funding

Start
Due
State

SRR Y T
(2020S1A5A2A0304148012)
2020-07-01

2023-06-30

Ongoing

Ongoing Projects

oL AE7|15 245 St CIX|E ©at HEiA 24
O|Cjo{CHEA ZITHAS Eo pdigl=-Sot A
z = dio} OAH
Funding KOBACO T O u -
Start 2023-09-01 Funding KISDI
Due 2023-12-30 Start 2023-09-01
State Ongoing Due 2023-11-30
State Ongoing

KL 0Nt 2171B3
o Dt Ala| afet A

Funding S EFITH

(202351A5A2A21086671) Start 2023-04-01
Start 2023-05-01 Due 2023-12-31
Due 2024-04-30 State Ongoing
State Ongoing

=]

=

=]

iy
Funding
Start
Due
State

Start
Due
State

Funding

C|X| 2HS0f [HE Ap2|E
S I HA|E DTET

A%
2023-05-01
2023-11-30
Oongoing

tSMA BE| HEALE S
S AFERLS| 2IX| H3t

st=olyct
(202251A5A805107011)
2022-05-01

2023-04-30

Ongoing






| clolgf Atojoia

HOIHZFH

2007us e 84




| cllolE] &4 Al

* Data Never Sleeps

ONUINE

EVENT

GOERS PURCHASE
$12.9K

CRYPTO | EVERY

o MINUTE O
$98.2M in cryptocurrency

OF THE DAY

VENMO

USERS SEND
$437.6K

VIEWERS SPEND
1N hours

STREAMING

©

DOORDASH

DINERS PLACE
$76.4K 1in orders
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Decision = Comparison + Choice



Semi-basement studio (2t X| of &H2HEH
Vs.
Apartment in Gangnam-district (K& O E)



Doing things you don't like but good at
(£O0tol Al HXIEH #ol= & otJl)

Vs.

Doing things you like but not good at
(& ol Al =otKX|8F =0tot= & ol J])
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cPU == A0ofi5-5A|CH Aofi5-5AHCH Aofi5-5M|CH A0ofi5-5H|CH BOi5-SHCH
i5-5200u(2.2GHz) | i5-5200u(2.2GHz) | i5-5200u(2.2GHz) | i5-5200u(2.2GHz) (1.6GHz)
31213 7] | 33.78cm(13.321%]) | 33.78cm(13.3Q1%]) | 33.78cm(13.321%]) |33.78cm(13.321%]) | 33.78cm(13.3914))
Py 1920 x 1080 1366 x 768 1920 x 1080 1920 x 1080 1440 x 900
HEEHA| 128GB SSD 128GB SSD 128GB SSD 128GB SSD 128GB SSD
o222 4GB DDR3L 4GB DDR3L 4GB DDR3L 4GB DDR3L 4GB DDR3L
= BHH 0 =g oj=g 0j=% oj=% [Mac OS X Yosemite
oA 1.39Kg 1.55Kg 980g 1.59g 1.35Kg
=H357|7t 1 (R ) 1GE2HTED) | 19EEHHTES) | 19ESHTE) | 19 22TES)
7HA0H S550HATH S92HEL] 942t 2K 930H ALY 1022t 0K







Product Weight Speed Capacity Price
A 200g 2.7GHz 64G 1,200S
B 190g 2.5GHz 32G 800S




10 or more

Product Weight Speed Capacity Price features
A 200g 2.7GHz 64G 1,2005
B 190g 2.5GHz 32G 8005
(1000 or
more

products)
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| Data-Scientist?

H[O|E{ AFO|RIE|AE &=
Data-Scientist Is

HO|HE 71X B8 TtE = AfEh
who makes a Road with data
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Learning is experience !
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Data
Science
with R

* Data communication
* Importing DATA
* Data preparation
* Data visualization

* Basic elements & grammar (syntax)

 Basic math & Statistics for data-science

Data analytics
* Machine learning modelling
e Supervised learning
e Classification
* Regression
* Unsupervised learning
e Clustering
e Pattern finding

 Advanced data analysis
 Web-crawling
* Data mining
* Text mining
* Econometrics
e Geo-spatial analysis
e Causal inference
* Network analysis

* Web-publishing
* App-publishing




What is your goal for this course?

(major & motivation)






0|0]|X|, @C|2 9 H|C| & MM (Nightingale and Farid, 2022; Abbott and Rothman, 2022).

o
==l =] OIE

o X2 MHASIE M AIA|AEIOZ OIS A1Q| HEk0| F=EEET Q)
. HAE.
Al A E . ChatGPT, BARD (r Bard
. u R . . . .
o| O] X|: Midjourney, Stable Diffusion h\ watrney () stablDifusior

« 7| =2 O|X| “Prompt Engineer’E %ot AI2| & El

Cl: [ ‘
RLC|2: WaveNet, DeepVoice g_:,swavenet DEE@IOK:E

H|C| 2.: Make-A-Video —
MAKE AVIDEO

—
= ot

vC: M Al EXFX}
HE. AQ0 REHO| 7|=X, At AXA 8 "M 12 (OECD, 2023)

- T2l (Text to Image)
- T2A (Text to Audio)
= T2V (Text to Video)

AHA1S]{ O :!.7420' AMAF
o o0oo Lo o—| oo
WA AlE 83, 8, X HEQ S 2
o QZtX|So| MM EMH2 Q7t0| BEHIXE EESE = Ql= QIX| 5= (chawla et al. 2023)
o MMEYEAIBE2 prompt (FHEC QF)E AR SIO] 0|0] L =H0f| = Ql7Zte| &ErZ 1} 7{o| 715} 7| 0f2{2 g/d HIAE
m |
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Ao 01352 AA|A mg & 0| = (feat. McKinsey)

The potential impact of generative Al can be evaluated through two lenses.

Lens 1
607/l O| A9 Total economic
ZE|(AF)O A 2] potential of 60-plus
M2 A= 0l & organizational use
Mg MR SN | o9

2 dHH I

Revenue
impacts of
use cases’

Cost impacts

of use cases

Lens 2

Labor productivity potential
across ~2,100 detailed work

activities performed by

global workforce

210074 HEO| TR =5
2|7} A OB SOR
Ol6 Ay At0| At E| D 0|2
QI8 THY | = AT 21t

'For quantitative analysis, revenue impacts were recast as productivity increases on the corresponding spend in order to maintain comparability with cost
impacts and not to assume additional growth in any particular market.

McKinsey & Company




SA|s2| AA|A mta3 | = (feat. McKinsey)

Generative Al could create additional value potential above what

could be unlocked by other Al and analytics.

Al's potential impact on the global economy, $ trillion

1.0-17.7 (
~15-40%

incremental
economic impact

Advanced analytics,

traditional machine

learning, and deep
learning’

New generative
Al use cases

13.6-22.1

Total use
case-driven
potential

17.1-25.6

~35-70%
incremental
economic impact

All worker productivity Total Al
enabled by generative economic
Al, including in use potential

cases

Updated use case estimates from "Notes from the Al frontier: Applications and value of deep learning,” McKinsey Global Institute, April 17, 2018.
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TRANSFORMER. Tasks
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Data
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J,: Images

"t’ . ..
\/
y
Adaptation '

e f\f\;} *‘fraining Foundation

Model

Structured
*  Data
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e

https://blogs.nvidia.co.kr/2022/04/01/what-is-a-transformer-model/



https://blogs.nvidia.co.kr/2022/04/01/what-is-a-transformer-model/
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“Governments quickly recognised that generative Al is TRANSFORMATIVE and are taking actions”

» A ASKSO| HE AR E +E2 T8 Y22 /1Y, but 7| & AtHl= L& 7I580| US

o
* Disinformation

* Deepfakes

manipulated content with severe negative consequences

- OfX|T, M =82 0| 20f2| g5% 7| B0 St o2 =
X

—

=
===0| Ot BE H1 US (OOt 2= LI2Hoj|A)
@)

O OO o L'é'%
. HEES2 MY A HAUHel HAZ Qs olof THE8l7| Y3t TS et AS
il
o

XS (A1) B E A0 THot
=S =1 =5 (in pursuit of inclusive and trustworthy Al)
« Z= TS| 672 oecpet HESIY HdY A A EAE M5 2Tt
S|ZA|0F Al Z2 M| 2 (The Hiroshima Al Process)E A &

- Digital Governance Iff # G 2| A&}




I Watch out! Glossary Alarm..

* Foundation models (FM)

=Mooz ZEelot U0 &AL O =& Sl 8 Ao A 28 + = LLlor Aol TASIE[X] B2 H|O| B of Cfof
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* Generative Al
HE™ A= LEHE O 2 Foundation &2 AFESH0] 2R E|D, O| 2| A7} 2K ZHE Z2EHIX M
U2 0| D& CHH S23t &S X =

= -
o
2Rjo2E ASH + U8,
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e
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X
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e Large language models (LLMs)

= Foundation Z&!°| ot S . 0| &

N
?9

QPO ol 22| TR K| B2 HIAES Me|ofd THof iEE= THo] 2201 EZ2 20| #AE o5
sl LM R EE= X[ & FEE0 22 XS A XA HIAE S WA = UASZ. GPT-4 (ChatGPTR| 7| 10| &= 2 )2} LamMDA
(Bard2| 27t LLML| Of| Al.
* Prompt engineering
HE ZETEZS A, 71 % 2 A5t ddd Al RHO| J5t= (5, d2oh =88 45t E 0| = 2y
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Deep Neural Network: loosely imitate information processing of neurons in the human brain

(Goodfellow, Bengio, Courville, 2016)
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d8d USA 2 AEFZA = S5 718=2 Hw=0ICh

« Yl MANME 7|2 7|8 T 2 UO[ 2 ddF AALEo ZES BS7] 2[eh 72X G0 A=S 7ty (chawla et al., 2023).
A0
ES

o O A =
A0|= & == U= “Foundation Model”= = 2 80| IA 2K} 74X 2 = O = 2[ 704 “on the top of their apps” 0l H-&5t=

z

c!' =~ (Ada Lovelace Institute, 2023).
- SR U= V|82 8N, E0, B 2F2 HEHId E2 H[EL A BRS 7St of 7| ?lol A0 & Xt
« Ofget7|ES2 ddd a0f ool WHE X7| 7HX| S LY EES 2RSS E A= 20|,
Of2et A|LBI2 M2 AZESR0 MHAZ SR E SUFO WAL
2ot x[Z0= A 71710 B[ =2 /IS
o |:-| |_|-O|-7|-A-| M'IA'|oi Al AIAE-IIO I—II—l |:-| xI'E Q-“ I
7lE2 FHMH ME2 X S ot ZHO| JHI*._
«  OpenAl= 20234 X0 ChatGPTE A ELIE| &
Sfae=2xH
« O[O0 = chatGPT AFEARZE 7| & H|O|H 2| OhX|8f A|H €l (2021F E7HA) 2 SEF X[ 4] H|0] 27} Aot
« MELIE| §ES #40tH A2 AA[ZHHO|HE 2800 O F=totn HA[o 21t &
« Of) S213¢= S0l chatePTE T4 7t £ w2 J7[AIR 22 2 A7 SES 2ot 7HE 22 HIOIHON 250t
MEASOA AtE T2 AL G E2 MER2 YAHEEES
. H|%6|'7'”, Bing Chat= QIE{HI0| HZE|O SO AFHS Q14 (Conway, 2023).

(autonomous agents)2 A2 T|H,
-E-: A Ho|E{e| M|et= HOo{d = ALK& C|X}

x|
—
8 m2 10| §ZGt0 M B WAL BTG D MR L HOIH AAS R

re



GREAT POWEResus
REAT RESPONSIBILTY

(CHLALE, (/fﬂl?l/ g rwa[%i 2 {t--‘W(//)NPM COMN

* Ethical Al Development

Incorporating Ethical Principles: 72182 250t 7|24 2

ESotea g ss 24

Bias Mitigation: 55| 21& == 4 ¢
Ol Al I} ZH2 A Clof| A AM|AE1|o| H 74

- O 1
Fairness and Inclusivity: Zate| 3784, d o Z2td

* Regulation and Policy

The Role of Governments: cu Gpprr 0= A
AL o] Tt

Industry Self-regulation: al &
WL S 2ESH7| ol X8 A Sl S

International Agreements: Al
fPlot =M 28 A s =T

A HIOlH 222t

A U 2l Atet =22 MY A= Al
2t Z! (e.g., PAI, Partnership on Al)
AP0 T3t 222 BES HH5|

* Transparency and Accountability

Explainable Al (XAl): 2|2 £ 0F0f A xal A2

XBHS AN OIRE MY & IS,

Auditing Al Systems: Al A|AHIO| 22| F4 W A HAS
HI| Moz AES D BIt

Reporting Mechanism: At&X}ot Of s 27| Xt 7t a1t 2HE 2| 2 2
AFSto|Lt 2|H Qute B st 4= Q= HFH LSS =

= T M o= /| d

&2 gxfol 7 5%



| 2= 22 MepzoM S0l 50| HE2

“Open-source actors, researchers, start-ups, and SMEs are also very active”

e UM AINHE LE 7| Y =(Google, MS, Meta &)= generative Al 7|51 7HX| E ¥ &=St= ALK smEs A CHE

« Open-source community 28t O] ME{ A 0] M E2SHAH S-S5t AS

- A=ENSHCE M8 L=HHYE FHoE 02| SF2| 20| A 30| M 4& & Free and Open-Source Software (FOSS)

D2 2to|E 2|, HIo|H Al & 7|El Xt e| =TH0f| o| &St HEHSITS
« Al 2|Al & Commercialized generative Al A| A B2 2 Hot1 O|0f CHTE MM AE MU} St A S E BX|EH RE
7192 2E AMNAHZ VUGS AU

« HH QE A A generative Al 2 2l (e.g. Stable Diffusion and Meta’s Llama 2)2| &2 O|2{¢t 7|=2| Al=oh o Ml nf 2h M

7|05t A& e L& 7| =0| CHEZE S AHX[SH= ‘Winner takes all dynamics’2| 2t5 St
o L} LO|F Ol AFEX}TF QE A A generative Al ZEH 2 222 = U= 7|EF 2 A E QIS

> 0|21 £20| %A ATE HE(HHHA)| A
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Y52 MEL HIXLA 7|2]8 &EH7| 9Io) 0] 7|52 Zsty| AR o,
AELEQSS MIN RHES £ FWSD US

KN=7tXe] Q7] U= ArE Atd|et S8 Z2 5 0=

* E'” O| E‘| 7(._'|7t‘| E| (pre-processing data)

- O|0X|Y=Z HEF (image compression and classification )
- °|= 0|0 (medical imaging )

. 2= §|‘ (personalisation)

o A2 AR B (UX) QB IO AZF ZEBHE! (intuitive user experience (UX) interfaces)
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Using generative Al in just a few functions could drive most of the technology’s

impact across potential corporate use cases.

Impact, $ billion

@ Represent ~75% of total annual impact of generative Al

500
® Sales [ ]
. Software engineering
® Marketing (for corporate IT)
Software engineering
400 - (for product development) @ °
Customer operations
@ Product R&D!
300 -
@ Supply chain

200

Manufacturing

: ® Finance ® Risk and compliance
100 - g ‘Talent and organization (incl HR)

/
./ @ Procurement management
Corporate IT' Legal
[ ]
Strategy
0 ® Pr‘icing | |

10 20 30 40

Impact as a percentage of functional spend, %



I LAE HE Al2: Code development

* Copilot: OpenAl2} GitHub/t &2

3502 Jjest AL =20
. TRl ZEZEO [[fE|- ac QF A

o —
£ A& eHdstn 4 d(Dohmke, 2022)
CodeGen(Nijkamp et al., 2023)0| /U=

(7S HEoHK| 1 7|E ZEE 7 d)2 &8 AZt HEXE X[ &St E THE B H(Ingle, 2023)

A
=T IE

VS.




= Stable Diffusion X Dall-£ 22} £ 2 S8 T2 10| &1, 0|C|0f, Y=t A

ot Oz HEfE ddot= ME= 7|2 & Hse

***** ctrogram
Diffusion Spectrogr:

or

A Nappy s0n f_] —

Generator

By s Aol
3.2KkRz Audio

||[|||'II|||H"|||J' I|||’I||II|'|L —» \ || |||un|||||'|ll|“|u |||||’|||I|f|

L il

16kHz Audio 24kHz Audio

—

https://www.newstheai.com/news/articleView.html?idxno=3774



https://www.newstheai.com/news/articleView.html?idxno=3774

I L A& AlEl: Creative Industries & Arts

First Attempt Many Attempts Later Even more Attempts Later

i ﬂ
Discriminator ‘ E '
N Fixed Forward Diffusion Process

Supplied : e 1 .| Generated
Data | | | Noise

GANs vs Diffusion Models

GAN (Generative Adversarial Networks)

. ECHE MA Al

. *'X1|01| 7P7f9- oIDIXI'—f MO 2 A E2 =25 9
717 MOl & d-ddt= 2

«  Generator2} Discriminatorl| A2 & Tz

_

Supplied 5 ‘ ( = 4 Generated
Noise |z . E 58| Data

Diffusion Models :

« O[0[X] > 0| = (7|& O|O]X|0f L.O|= H2h

. LO|=>0|0|X|

Generative Reverse Denoising Process

« LO|=Z CiA| Aot= O|O|X[ = et e HES
HMStE Z2MAE SO STt "’—T’S,HHE._ A

https://www.sabrepc.com/blog/Deep-Learning-and-Al/gans-vs-diffusion-models



https://www.sabrepc.com/blog/Deep-Learning-and-AI/gans-vs-diffusion-models

A A8 Al|: Education

- NF2dS0[StSotl A TH|E Rl dEd A S8 Z20WE dRdt= 5, 72 0|20
HotE 7| LSt £& 5 StLt (OpenAl2| GPT Khanmigo9 2t & 2).

- O|2{et S8 2 eS)
2288

The Khan Academy
you love, now with

Al tutoring




A9 A ZE2 SN2t 2|2 SEXAE fle AE 0| A=A TRt HE (Bommasani et al., 2021).

I

=
« 2AE2 0[0] oY ol =0f Aot H§E X o| = HEQ X =0f Tt 2 A 5 E S B UAS.
2 22 =2 F S0 220 tHESHE X @ 503 (vik) AHE2 &2 58 &&= =0/= U
=

w2 QS S8 B2 U2 WY ASH BUS AS0 ME2 %S
| =

2H ©
O =
U2 iR MBS, s1arH 9 HAE Mg 3 o

N
-

e Insilico Medicineld} Z&-& 7| HAE A

K| 22| rpA 50 L& A Z 2 S (Insilico Medicine, 2023).

DATA CENTER DRIVING GAMING PRO GRAPHICS AUTONOMOUS MACHINES HEALTHCARE STARTUPS Al PODCAST

Quicker Cures: How Insilico Medicine Uses Generative Al to Accelerate
Drug Discovery

The startup, a premier member of NVIDIA Inception, is entering Phase 2 clinical trials with a drug candidate
discovered using its Al platform.




H 482 AlZ]|: Search

H A XIE-2 Microsoft Bingd} OpenAl2| GPT-42t Z2 CHSI MMHE A RHZ HM I 58 K| &
| AM ZOFO|M 7t =2|E[= X & Stht= AFE AN A @2 A Sot= A4 AT0| O L2

2 A 2
S FIBohs T2t o o[ E0f oo el 22 HOIX| Of %
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Creative Balanced Precise
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£ AlY|: Data Science

Hlo|Ef st WA 7| > mse| Az

GitHub= MS7Z}

Visual Studio Code”} DS 1 0f| S &SIHA & Hz}
M Al B X ExtensionO| VS CodeOf| Z=7HE| H A

AL
Ol—l_l_;

Vs
{D) ANACONDA
<=l

Jupyter
@
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Convergence: Connecting the dots
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About me..

HEHSHK] RERUE HE| O Bachelor’s degree: Biology (B.Sc)

Graduate school: Technology Management (Ph.D.)

./.' ..::.. Postdoctoral Researcher: Public Policy
"1.4 . _-9.- .. .. :. .
':'.'.. 2 s Postdoctoral Researcher: Evolutionary Economic Geography
% e ﬁ". °
'. set Media & Informatics @Hanyang Univ.

Culture & Technology @SKKU
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What type of talent are you?
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Statistical
Skills

Computer
Science

Business Analyst Data Engineer

D

Source: https://blog.pabii.co.kr/why-data-scientist-high-salary/



https://blog.pabii.co.kr/why-data-scientist-high-salary/

	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33
	슬라이드 34
	슬라이드 35
	슬라이드 36
	슬라이드 37
	슬라이드 38
	슬라이드 39
	슬라이드 40
	슬라이드 41
	슬라이드 42
	슬라이드 43
	슬라이드 44
	슬라이드 45
	슬라이드 46
	슬라이드 47
	슬라이드 48
	슬라이드 49
	슬라이드 50
	슬라이드 51
	슬라이드 52
	슬라이드 53
	슬라이드 54
	슬라이드 55
	슬라이드 56
	슬라이드 57
	슬라이드 58
	슬라이드 59
	슬라이드 60
	슬라이드 61
	슬라이드 62
	슬라이드 63
	슬라이드 64
	슬라이드 65
	슬라이드 66: 평범하지 않았던 커리어
	슬라이드 67
	슬라이드 68: 융합인의 고뇌
	슬라이드 69
	슬라이드 70
	슬라이드 71
	슬라이드 72
	슬라이드 73
	슬라이드 74
	슬라이드 75
	슬라이드 76

