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1) Boykin, A. et al. (1996). “Intelligence: Knowns and unknowns”. American Psychologist. 51. pp.77~101.
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1950¥0] d= 43k dE HFH(Alan Turing) ‘AAF 71412 X 5(Computing
Machinery and Intelligence) °©|2k= =804 7|47} AT 4= U=A] HAES=
W 252 71419 it 7RsA], Shsote 71 Aol el =5kt F32 Al Q17w

A B T FEY 4 G AR A2 $HE T & YEAE IR0 ALY
e g wolsta stoick. B BIL 7A 848 4 Ak 2, o)
AESIE WOR £ ElAE(The Turing Tes) & T ol AlR: S 2
Axow AN A2 BAT B FH AL AR et Ho)S W ETHs Al
2 HAE PR B HAE, A% 714 e 754, sk 71 AS Agste Al
7F54E AN Folthd) B £ o] Juiste] & E toldt it HHFEY

oF7|EIAE AL ol= A HFE 29 EEo] HUD)

19564 & "j7tA|Q} vl HIA7]7} AlEh= 4lR0|& T150] Jofdhs EHA Z1
"2 (Dartmouth Conference) A|RbA O] AF2= ARGSIFH. o] §ol= BAIQ] “Ao]
HUE A = &0 & ANESh= 7]& Al Hlojue SA0 AH4lE2] A5 APES
AlZ171 gt A=A o]&o] AlQkRt Al 7 A+ A|IQMA oA = S4414], EAR14],
A2, =2 F2 5= Al9] d= S%1=1, ol BT AolHug A
2ot & "7 ol AIE "11x9] A= 7H AFH fHe|AE TS e
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o] Al719= U541 (Artificial Neural Network) Z@&lof 33t A7t &itbs]
PE =t 19584 Fdt) Heekat =g 2AESHFrank Rosenblatt)9] AtoflA
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= 242 A9 £87} 7Hs e A= 7FssHAIEE XORE
Aloll= 28 4= glvhs 2l ot S8 o= HHFLL oo weh vu|=75 DARPA=

¢

4) Turing, A. M. (2021). Computing Machinery and Intelligence (1950).

5) Mithlenbein, H. (2009). “Computational Intelligence: The Legacy of Alan Turing and John von Neumann. In:
Mumford, C.L., Jain, L.C. (eds) Computational Intelligence”. Intelligent Systems Reference Library. Vol 1.
Springer. Berlin. Heidelberg.
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201499 = o]ot FH 2 2(Jan Goodfellow)”7} &HH3SF ‘GANs(Generative Adversarial
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WA Syshe TR o ARDL A4 Holeet TE] o2 Ame HolHE A
EERE AP X

% o|& AA Hlo|Ele} v st TEsk=H, o] I vHESHH A
A o HFus HolHE AATUTH10 ot FHEZLE= GANsE NIPS(Neural
Information Processing Systems)°lA] EHsH FAHRE YZA|HHo| AEAE 7
Zho]l Bl -3tk GANs HE2 o] S AP} 7jAS B3l A7HA] ofu]R] A4 2 Hel 5
TRt & EofollA EstA AREEW AAAHE Al HHo]a gt S8%t AddS
St

‘real’ samples

o
=
(=}
Backpropagation 3
Training data - » [ 1 2
g
2
Discriminator, D “

Multilayer neural
< network o
© @
o Generator, G 3
- 3
w
g o Multilayer > 54
2 | k 5
neural networ 6—
& 2

Generated ‘fake’ samples

Backpropagation

[22 2-1] GANs O}7|Eilx]

Xtz: Claire Little et al(2021), “Generative Adversarial Networks for Synthetic Data Generation: A
Comparative Study”, DOI:10.48550/arXiv.2112.01925

g4 E & 583 AR 201699 HASHAT = BURIE(Google
DeepMind)7} 7HeEst Al &3} 31(AlphaGo)7t BFE7]AF o] Al& 9t +9] ti=of| A 45 1
2 S5t A AA Al fAES ZRIAIX] Aol

2017990+ €814 24 3 51l AFAo] A2 (Natural Language Processing) &
9 ‘EWAEH(Transformer) 7} HHETH ERAZHE gjojg 7+ {AE FQ HSp

10) lan J. Goodfellow, Jean Pouget-Abadie, Mehdi Mirza, Bing Xu, David Warde-Farley, Sherijil Ozair, Aaron
Courville, Yoshua Bengio, “Generative Adversarial Networks”
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2 a8git. £ AR ¢ @2 'FOo' & 7|29 HlolH Ato]o] B A9 sjE 7}
A s 5 o, ¥ $a% JEE 22| olF 7No R o U2 FH9] ARES
AT = oo EART BE2 Qlof ofgf], 7|A WY, gty A|AH 59 A}l A
2] Ao B4 AT Hed Hae chke A% BEe AR Askgon Eds
2019} GANS 4433 Al 992 sl 94 melo] Hr.
Held(Deep-Learning)
CNN RNN GAN
(Convolutional Neural | (Recurrent Neural (Generative Transformer
Network) Network) Adversarial Network)

* 19804 SYBt M | o 19804ALH SHBH M o 2014H0] LEH I | o 201713 20| K3t
©=2 Convolutional | 2= H[O[ES] ¥t 2= YEE Ydok=| == HOO of0[%f

Layers HAIH 222 | ==& =28 72=2| Jlsd HEol= 7Is01| 2 U HO ¢ HAS

00Xt 78Kl= THE | oiZ Mz OiEgste] 7lsg| 24

= Mofotil CIO[EE (o 2Y2 555 Offoll | APl 22 o AUN9 F2H B4

=4 HoE 2R 7IsS H|e A 28E HOEE| Olsfoll AHUE 4d
e WEHEMS SoF | ot A0 X=(off | 7|gte2 FOE H|o]|  ok= ol Sat

OIBIX[E  QlAMol=Hl| Sat HE TE X &A1 7t

3} Y rAet 28 4

[a22 2-2] H2jdo| XA
A2 HEKPMG(2024) “d8d A0l BXME M22 SO, 2CH0IA Al

AXHE 7|HEOR QEA[E 2018¥ A GPT(Generative Pre-trained
Transformer)E SAISHL Hid o W2 w7 H2} S5 Hlo|E & AR, HFE S22
A< NAs] ok 1= a Ry 20229 114, 2£AI7]' LLM(Large Language
Model, At} %o ZENID GPT 3.55 A HAGPTE ZAIHHA F4EF
Al(Generative ADQ| A7} E&m 2421 Al ggo] AIZE QI YolA] AFTH}
Al= AT A 219 A A71E AY M2 5HO 2 Zdshy 24421 Al 99
Alti7F FE] At Qo

11) TS 29| HI0|HE Solf ¥ XAIS 7|80 Tifpt K0 X2| 2iS +36t= Hald d12iE
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1%} Al 2

Al2| Elis

[O= 2-3] Alo] wXapd
X SKoo|YA FAE(2024.3.15.) “AlQ| AlZfap EEapy, o= &Y

20239 QEAIE GPT-45 HH3LIL, 20249 ‘GPT-40’, ‘ol’& I LMM(Large
Multi Moda)& ZIsFstal ¢la I =ske Al ¢aElE, EH o g Frleke oy, uf
£ AARZ X Ysk= GPU & StEdo]9] Ao s S AT Al Zdo] A& SA| 5
o 34 St

20170l = & 7 7R9] Edo] &9 QIAFTF 10°" FLOPE 233l oH, 20204°=
57Hi S7FaL 2022L‘1Oﬂh 3271, 202490l= 1247) HHo] o] 7]&E& IR Ao 2

At FLOPE= ‘B-5443 AXHfloating-point operations per second) 2] 2F
X}i, AFE7E 54 73” = Gy BHIEA & 4 lEAE UEWe Telolth ESL
9 d4kgo] 10°° FLOPE 23 7170l w2 HEE 96719 o|2= ACexE Hi
=it 20229 o]F Hdl = HE2A Sojual 9lom Al £4 5719t £ sh=gof
o] B]E BEA FHL=E Q) oot &2 o HE AT A o B2 7R A
A 7FssiA AL
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(Number of models)
As of
Octover
50 2024
40
30
20
) I
0 o == .
2017 2018 2019 2020 2021 2022 2023 2024

Pubication date

[23 2-4] A=Y EAIE =H Al 2E (10" FLOP 0]4)
At&: https://epochai.org/data/large-scale—ai-models

A =AY Al 2d HREL doj(Language) REolH H|H(Vision), °]H]|A]
(Image) & Al§ §3} &ok2 A& ) g dgoldt.

W Large-scale W Unconfirmed large—scale
Language 124
Vision-language 21
Image generation 7
Video generation 6
Speech
Biology
Games
Audio
Vision || 1
Robotics | 1
Medicine | 1

0 20 40 60 80 100 120 140
Number of models

[N S R S I

[O3 2-5] 208 =0} Al 2 £
Atz: https://epochai.org/blog/tracking-large-scale-ai-models
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soo H2Z Al HQ I HENA 24

270 Al wee 0|23} F30| FEaky ov] 27] Yol B S7t 1990
20214 0% B Haprt 7)o vl 57k 48 Bk, olF A Sl F
25k = el

Cumulative number of models M United states W China M Other M United kingdom M Multinational

80
70
60
50
40
30
20

10

0
2017 2018 2019 2020 2021 2022 2023 2024
Year

[O2 2-6] 271 Z=MCH Al Y =X 4
A=Z: https://epochai.org/blog/tracking-large-scale-ai-models

20249 449 7|&, 7|9ERE F=0] 7P B2 27 Al 222 Bkl glem b
E7F 1 HE 91 itk 38 F2H 7|0 AT AIE B85} o] &-8sto] A2
g4 w7 Foltt.
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W Large-scale W Unconfirmed large—scale

Google
Meta
OpenAl
Anthropic
Alibaba
DeepMind
NVIDIA
Mistral Al
Tsinghua
BAAI
Hugging Face

18
14

0 5 10 16 20
Number of models

(O3 2-7] 7|98 =H0| Al B2Y HY 2(23.4 7|F)
Xt&: https://epochai.org/blog/tracking-large-scale—ai-models

Solol miAled, Held, 449 ALZ A% 1Sk 9tk GPTE |
2zl e 2AG A1 P Aol LALLMl = GPT 7]4te]
2 A8} she SAEL ojud S A4Sk Y AL ARl R

M

SE|AE 7]ut0]0|x| 484 24 (214 18 Z7H)

* 0|87 Hhe EED| IS YAE 89 2 B3 0\0jX] 4 52| AH22
HB8IE ABAIs 7RO R 0|8X 271 ZAHY| S8k 0|0jKIS 4Y

* Ofetd olERls RE0220 118 27H)
* MBI} HAIGHS ZEM HAIZ HHE Yot HS

*HAIE ER0 SRS HA A0, HAL BM ER S H% TA0ME S8t
ds2 29

=54 UM 7| HAE HATH(U 98 F7Y)
= AR BlSE S8 HES JIUOR A0 S LY A0S 2 AL Ha Jts
o Q4 E HAEE SES0] AR Y IS HE

[28 2-8] Al 2F(ZD2t GPT 7|4t 48y Al MHIA(R)

XtZ: Omer Shahab et al(2024) “SoroushlLarge language models: a primer and gastroenterology ap
plications” Ther Adv Gastroenterol 2024, Vol. 17: 1-15; MEKPMG ZXH71H
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Al 1859 A3 H ok 540 w2t oeftt e 2 E7E 5 Ath Als
a0 wet eRIF A 5(Artificial Narrow Intelligence), ¥-8<%13 A 5(Artificial

General Intelligence), 22154 5{(Artificial Super Intelligence) 2.2 535 4= Qltt.

Linked Systems Intelligence Agents

Case-based
Reasoning

Expert Systems

Knowledge Based
Systems

Artificial
Artificial Super Intelligence Intel.ligen ce
Types of Al (Al

Artificial General Intelligence

Artificial Narrow Intelligence

Components of Al Automated Planning

and Scheduling
Automated Planning

Optimization
Automated Scheduling

Evolutionary Algorithms
Particle Swarm o

Optimisation
Genetic Algorithms

Differential Evolution

[12 2-9] AEUE, HEf, M0k M2 Al HF
XtZ: Regona, Massimo & Yigitcanlar, Tan & Xia, Bo & Li, R.Y.M. (2022). Opportunities and adopti

on challenges of Al in the construction industry: A PRISMA review. Journal of Open Innovati
on Technology Market and Complexity, 8(45).

Al= A8k ol A sto] & Alo]Z(Hype Cycle for A2 ©AE AXA &1, §
YH(Innovation Trigger) TACIA= oF& A& o2 ALER] ka1 A9} /it 5—7]
dA oA B2 TS W= 7]&E0] ZHET AGI(Artificial General Intelligence),
E3} Al(Composite Al), HEJOo|HE A|AE|(Multi-agent Systems), GAF Al(Quantum
Al 5°] o37]9] sidstar o]52 oFF] 27| @A o AT FA o] Q= Al 7|&olth.
71t19] A& (Peak of Inflated Expectations) ©AIOIA = &4 Al 7|&5°| I 7|0
2ol A TS B F-o] ety Al 38HAI Engineering), 21430+ Al(Responsible
Al), ZEIE AXYoj(Prompt Engineering), Al A= ¥ A= (Al TRiSM) &
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sloldaA A4S #0lal MER H|2Y A Y PAS Ao s At
7JAKSlope of Enlightenment) @AOIA = 71&2] 3o} 7Hs/do] ThA] B7}
X} A= AL PSR4 T Z(Knowledge Graphs), A& A}H(Autonomous
Vehicles), A'5® ofEg|A o] A(Intelligent Applications)e] 2ZgtEo] oW, o=
A7} AA oA F-2fulet g W7] AlAske BAloloh B/dd Al o] THA|A]
£ Aol E315 &Aoo AE&E 7FsAdol Ut A4S 1Y (Plateau of
Productivity) @Aoll= 710l 4UZ 7139} A-8/dS F85] gt 7= A
Hoh= DAt 3+E Bl (Computer Vision)©] o] Ao &3ttt

A

L)
rE

EXPECTATIONS

[3& 2-10] Al 5l0|Z At0|Z(Hype Cycle) 2024
A&: Gartner(2024)
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=oo M2F Al W2 H HEA 24

2opd A Al AMH| A BiEA Akskal Sl /2o B d AlS] 3% 94
Hof 9 Al A9 2022401 227} gl GAHS MR, ©]F 20239 A 18
= o o Sk A&
% B0] G AYFOL 202419 SolH ] T3 G2 13 ol YT 5 U
=T ZIT o] elRt Wk oS weprl ZA4 ol
'22.9 '22.10 '23.2 '23.3 '23.4 '23.8 '23.11 '24.2
Make=A-Video Imagen Video Gen=1 Gen-2 Video LOM Gen-2 Gen-2 Sora
(MRE7 gl (E2gd), (4inputTB) (A= 2Y FY) (=2 d4To (AU 18X BEY (&2 M¥XY (Hh 12 2
w2 Phenaki ) et 4d) =20 S 4y
(MEHEe| 21 &)
Emu Video LTX Studio
(4x 28 08k Fa) (Al 7g
FStHIE =)
Stable Video
Diffusion
(2% 23 DaPE A4
Pika 1.0

(2 2-11] 443 24 290l F WA

A&: CB insight, 2EKPMG

Ale| IS5}

29 AL A2 wid 40~55%4 5875t 2027497H4] 7,800 Dol A X oF
12 2 2o =2 Ao g MY Qitk. 20239 Al T £92 1,8509 249
o, Qlmet I &S RN o7 FEoA HEA 3ol Al OZSLU SHf
7tEE FEE, E5] Al Y HEL 110%014 135%2) H-Or—i%‘l*é ES HY A
2 A=, AFE2 40%004 50%, AW} HIEYH-2 22 35%004 45% 73 A
o= dEHct.12)

Al A1) Ag4-2 Al #HH st=gojet AnEoj9] =8 F7F= <l AR )
), Al 7]&0] B3l ofE2]A ol =2 Hol, et} Au|AE 3 HA| A

12) Bain&Company(2024) “Al’s Trillion-Dollar Opportunity”
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Al revenue($B)

CAGR

2023-2027F
$1,000B

780-990 40%-55%
800 Al-related IT services 40%-50%
600 Applications and market places 60%-85%
Tooling, workbench, data prep 35%-45%
400 Models 110%-135%
Infrastructure software 30%-40%
200 Infrastructure  Storage 25%-45%
enablers Server 35%-45
Networking 35%-45%
0 Compute 40%-50%

2023 2027

[O8 2-12] 22YH Al AIF XY
At2: Bain&Company(2024) “Al's Trillion-Dollar Opportunity”
PwCi ARIZ} 2o et A Ale] A kol Al harhe AL o
et BAo] W, A4Y AIE 2R 290 H-8shE AXEF ] 7450 o]
o) o 20% SIS HO% Lhiteh £ 5 BR% Lol Ry Felololol T
AFRAOIM = 1%p2] FACIE S7H 7IH8 & 4= AUe A= A I 13)

o mu

|

g

13) PwC(2024), “YdY AIZ S8t 71X 22| Z2: 221012 (Flywheel) B2
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ATEQ0} =
19.4
= 0
14,
AE{EQIHE o
144
EA| -
=7 S Lr
13.0
29 2 0f7} o
Hie 1:0'3
HE 2 H2 MH|A 120
9.7
RIFEES —_——
KR 22| 951
9.3
Ol P T e S
8.1
oF u!
7.4
ARRIR| = =
5.7
IT MH|A —_——
53
H|ZL|A X8 AMH|A
4.8
400 28 e B
4.6
AH|TH B e P
4.3
ARE =
= 3.0 .
SA(HE S AQAH A3 U 29) —206—
2 9 QEl|E| —ZDB—
OlUX W R | —o—
esusgs &2
1.3
0 2 4 6 8 10 12 14 16 18 20 22 24 26
[33 2-13] A MAMS AlQ] EIHK TIX|
e o] S1f= o% % (2L % p), HAO|ASQ| AL Z2 22 MAIME 7|0t ARE| TS 4 S,
A 7HK| ASS R 2% DUS J|HoF 7 M| AMES TSI A

Kt&E: PwCQ| S&P Capital 1Q E||0|E1 =4

AAE AlS] =¥ 87E 7]'5(Function)@ & EH 117 2-%(Customer operations),
opAY 9 gfj(Marketing and Sales), &AZE o] XY o]g(Software engineering),
A7 (Research and Development) SHOIA AHiZ o2 B3Vt & A0 2 Yehst
ok A9 AIE 854 drhd BlE-2 €01, MER 7HE THE0 ¥ & l=AE
=A% A3 919] 7=l AA 7HAY 75%E AAoke AR EAEY. 33Y
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(Supply chain), AlZ(Manufacturing), HF(Finance)?} 2 2 7|155% FAFE

AI9] &%) a7t AR A o g ggFeo] A2 Ao g vehyth1d)

® represent ~75% of total annual impact of generative Al

500
® Sales ®
@ Marketing Software engineering
) _ (for corporate IT)
Software engineering
400 (for product development) @ &
Customer operations

S ® Product R&D'
o 300
=
5
L]
o
E @ Supply chain

200

Manufacturing
@ Finance @ Risk and compliance
100 ® s Talent and organization (incl HR)
!
." ° @ Procurement management
® Strate Legai
Corporate IT. o
0 @ Pricing

6 10 20 30 40
Impact as a percentage of functional spend, %
(23 2-14] 715 448 Al £Y 53

XtZ: Mckinsey&Company(2023) “The economic potential of generative Al”

Al9] Aol Hijt shga ks W2 ol & Al7IstaL 31tk OpenAl7F ChatGPT
£ S o]F E3t 2 vt Al T= w2 A ARt JEE 1L Q). o3l whE H3)
= Za% AREE A7ISh A= $o & 54, 104, 20 B2t o]2A] FAE HSHA|
2 o, JAE9] H4idat At 4] 43S AT AIA], ofH AHE] A H At
£ AP BAE AEE AJA gt o7t AVIE &+ AW Futures

14) Mckinsey&Company(2023) “The economic potential of generative Al”
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Platform(2024)°4+= o213t 72 E-ol] sl AlZE 21 Sl wat

o du

n

B8O Z=AL, AR Sam¥t A @4 WEA AnnaZt v 7HA] FAZ QL v E ofE
A 3 WAl AU BA4S 55 FobE ekt Hl 7HA] Ay = 7Rt B T
A RS 2ok = LA A7 ATS] Edo] AlgolA TS U 8 FRES
A5t} 24 o] u|| 7} of @A BAAA] TRt Al o m g o Sl A WS
AlE3t. Alve] 2 % Tl A o] A9 w|F T FFEZ vE HH FHEZ 4
7HA AR 5 - gk T4, Alo] tiet A = A=A, Al AsSke]
A, =8 H=o] 70|t} ZF AU QoA o] st EEEo] o g ¥ | Zof ojd

T O 1= 1 O v <

7ﬂ HHADA], Bk A2 ofFA AeAEotal ¥ vIEAE TRt A HA Ay

17kt AT B AIUAS W A9olth Aue] 98 FAsHE 4711 245
5] 205017 AJgolr}.

i

)

ol i
ol

01

Investments in
workforce training

Regulatory L >o

Labour shortages
frameworks for AL R

Advancements in
AT and automation

[28 2-15] AlLfE|=21

Xtz: Futures Platform(2024), “Four scenarios on the future of Al in the workplace”

o] A9 7PgsHE A% Autel 1L heTt 2t
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B 2-1] ALREI21 ME e

HAUSO0| =58 BF ZHO| XEHoITEAl U7t 7|A19 A0l HEEHQl 20| H10 QAFUC. Bt
£ T HH0M 2Fol= t=A Sam2 19| ¥ R0 BHabh 47l As Jeerl AsUH
A2 735 2X0| 01X 2 43 Y=E ZLHI6H! H0EE Ysol=s S 7t AlKts B
O U BtEXol YRS XM UL 0| Sdf Same =0tdliol= 7152 fI=Zot StAIS0] of
o2 Az S S50IEE 5= At 22 AL =50 O EFY + WA HJAsUH
ofH, Z1d F At Annas JEoA MME S0 Sl Al T2 38 F=olil st
e g2 X AlZE EIEX0| =5 FOfMel MYUS Xelohs SN BEH sS4 oY HYS
ofZe 4 A =HASULC. 0f=fet MAES2 LZE L7 ¢4, MR MYs AKX Hen, ¢
{H 22A50] HS ool eEXo2 U » QAR sgU.
F= Samit Anna €2 22A=SE E20l/| ?lol AVt Izt Hats iAol |2M= 22iol:
£ AIE Ofgots O H=SH2=2 LA gLt 7I”S Eot dEokE Alet gg & Ql= 7
=1 Auds 22MS0A S| flo U2z 220 Aot QlgUny. 1 2, 2120 4
QI=IR] g XA oMol 28X MY 2E0] gL EU.

Xtz: Futures Platform(2024), “Four scenarios on the future of Al in the workplace”

47HA) AR Q150 AL EQT BT SRolA tha Tt 2 goj 3
A SE0 11 QJeFRl S g .9 BakUste] Sl AL} A7k S AUAE o]
R Jde] 124 Faks AR ekt s TejstoR gk 4 B,
Mgk ) TAQ920) 2] AR} Al £ HES A oI FAE AL
S wephA L5 B A% 2L A Ans 24T 4 ek LT A
@ SOl Alsk ARH02 Fap] A BRSS9 04 fado

Zealol] 719jat A% A1) At Bag Gojolch, QIxke] 31§ 74X B BE A
el ool RE Al edd 2 A, BEe oAEd, Bl 5 Azt 199 &
o] o3| F23 tHElAITt, Al ATl o|efat Abe] 7S TEAL WA
Aol ZQ3ch E3, Al EYS AFEAG AUHA A5 HE BF 2AS 2o
glow] olo] mute} 19 F A WSk BARoR Ha
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AR S 9T ZEA Au =92 Gonl /16H B ot £5 295, U
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WY Al S A DA AT .

NVE<BE Al MEfH 2

El Al 7IE MEA

Al AFARHE I A2o] A2 AL BAE FAF5kL U= =
Moore(19960)= 719 1L AAIE EA4I5He A Fste] Alztof| A Hloju 7|40l &3t A
O] AAAQ] 28 JHAE viF o R 7|H9] E A o] o]Fo|xof qtr}al FAsFH O
™ o] & 93} v]|ZYA e A (Business Ecosystem)gh= F2 AA5F3 T 17) H]| =
A BEAe B2 AFAE et RofolA 83 Yrh18) Messerschmitt &
Szyperski(2005)= AZEo] AHJ19), Basole(2009)3+ Karla(2011)= HHFY At
2]20), Vaz et al(2013)2 Bt} 2A|Y AFI2D, Yang et al(2009)= AXE = AHQJ22) St
P Fopoll A A|=E| L et

A7 Mz 2 GEAS B3 o 4 e FDE Aol AL ske
U, ke oz Apslarst Holol A W4%, BHIs), Hedt 9R $4 84 59 5Y50|

7Hle Mdez E-E53AH.25 Moore(1993)= HIZHA BEHAES 559 &7 oA

16) Tansley, A.G., “The Use and Abuse of Vegetational Terms and Concepts”, Ecology, Vol. 16, No. 3, pp.
284-307, 1935

17) lansiti, M. and Levien, R., “Strategy as Ecology”, Harvard Business Review, Vol. 82, No. 3, p

18) M3HE - BIoIN - et MZ- HUH(2015). 33 R&D (F0Y) REIQ| SME sk MENA MY
7. 30(6): 557 -579.

19) Messerschmitt, D.G. and Szyperski, C., Software Ecosystem, MIT Press, 2005.

20) Basole, R.C., “Visualization of Interfirm Relations in a Converging Mobile Ecosystem”, Journal of
Information Technology, Vol. 24, pp. 144-159, 2009

21) Vaz, L.F.H., Nogueira, A.R.R., Rodrigues, M.A.D.S.,and Chimenti, P.C.P.D.S., “A New Conceptual Model
for Business Ecosystem Visualization and Analysis”, Revista de Administrao Contempornea, Vol. 17, No.
1, pp. 1-17, 2013

22) Yang, X.C., Li, ZH., and Liang, Q., “An Analysis on the Ecosystem of Leisure Sports Industry and Its
Competition Strategy Choice”, Journal of Beijing Sport University, Vol. 3, No. 7, pp. 25-28, 44, 2009.

23) 22 25 E(2015). MMEA 23 I F DES4F QAL oL TS SIMY0IS] A&, Journal of Information
Technology and Architecture. 12(3): 299 -309

>

p. 68-81, 20
I 2 L
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soe M2 Al JHR R MENH EM

Sh o)de] A& SRk AeHAE 5k & Hﬂr 7NRlE0] Ad=A-gstal X%}
(co - evolve)ol= AANA 354 22l FoJsldtt. T35 A4S (keystone species)} &
8 B, AAA 354, 352 7 A=, —'/—ﬂﬂ}%—% H|ZY A A A 2] 354 -
d 8AE AAsH, o]F B3l 7HE A=A, WSS SHCE XISk A
H|ZU A AR A6ttt 24) Moore(1993)00 2fsf A AAIE BIZYA AJejA]
+ Porter(1985)2] 7FA|AR&(value chain) o204 A il 7FxAKE ol&2 714
FEZ Flol 9 7190l £F5t= A S5 B9 7|Hte = 8=l o 25 3} 7]+
Hda 4h 7He] - E3lE Qlsf 4H 2ol Bl EsAHA o o4 714 A= 1
=S AFARI BAREC Z o|gfslr]ofl= eHAIZE AUTh.20) FEiAE SEH 2= osfist
7] QA= AR Ex} S thoFst Azt Hojxiele] A RRe-S 1Tk WUt Qi)
Mckinsey&Company(2023)2 BAE Al9] 7IXAES GAIZo R FLESIT HAFE
st=9Jo(Computer hardware)+= A4 Al 229 & 9 Ao A3} 71&7] 3
¥ Z-2 steglojoltt. Al Rdo] A& A-5st ™ 17852 AHFE StE7F B4
olt}. E¢-E ZH;E(Cloud platforms)> AFE st=golo] 2T 5 U= SHEO
2, EFEE S0 AFEANE Al 93 22 1% AARS A 4= oot SRt 2
2 St=gol] 1852 &gA E88 & 9}35 A gttt 712 2E(Foundation
models) /39 Al o E=A ol A o]},
thgRt Al o &A1 AL] 715to] &, thE ?_}74101]*1 o|& &8sl F7HQl w3t 7t
5o1tt 29 5B 9 MLOps(Model hubs and MLOps)= 7| 2
o, fEA AT} 7|2 Bl 74o] S/ AT Tt Al =01, 2d
ARG H ARRET, A2 AR %= & As 7ls= Al cfEYAClA
(Applications)2 7]z HE& 7]‘[‘}_% 3t B2B T+ B2C AlE 9 AH|AtL}, of&E]A o]
A 2E ARAE A%t TSt 715 &3t} AH|A(Services= A E AIE &8
St7] f1et A A4S v E g /\1‘31/\5 £, gud, 73} sk 5ol ZokEh

IS ANIAS B ALS B80S E ST SR - 52

24) Moore, J. F.(1996). The Death of Competition: Leadership and Strategy in the Age of Business
Ecosystems. New York. NY: Harper Business.

25) Porter, M. E.(1985). Competitive Advantage: Creating and Sustaining Superior Performance. New York.
NY: The Free Press.

26) ZHS - ZX|A-0184-01571(2011). MER SAAIZ SHSIE st HIY MENA SLHH, QIHIYES!S|=2X|.
12(4): 93-106.
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Services around specialized knowledge on how to leverage
generative Al (g, training, feedback, and reinforcement learning)

Applications

B2B or B2C products that use foundation models either largely as is
or fine-tuned to a particular use case

Model hubs and MLOps

Tools to curate, host, fine-tune, or manage the foundation models
(eq, storefronts between applications and foundation models)

Foundation models

Core models on which generative Al applications can be built

Platforms to provide access to computer hardware

Accelerator chips optimized for training and running the models

[ 2-16] MZIX|e] MAMS Al 7[X|IAE
Af=: Mckinsey&Company(2023), “Exploring opportunities in the generative Al value chain”

PwC(2024)= T34t =4 1 efst AeiA 25 AQtshich. Al AFg2
&S MISAY ATS E85H AIE 2 AU AS A4 Tri 8ot 59 oA 7t
A& FE5 }L *}‘af—; APt TP Al Sy 2 82 91t dlolE =4, %LUH,
53 AAIE A o], AAIAS AIE E-85t0] AE 9 AH|A

A
7 A3

27) Mckinsey&Company(2023), “Exploring opportunities in the generative Al value chain”
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S8 ofEA0IMA
XH| 9 Al 2% 210] OpenAl GPT-4 2 I}2L0|M DS APIZ S5 AE
End-to-End ex. Duolingo, Jasper §
12} 3HModellayer)
X 29 29 7j '
ofE2pHo| s 2HEtEss
g 2w I!Eﬁi"l;_lm ex. Hugging Face &
_ _ i o
WL COMCELEpm S, | ex, GPT-4, Gemini 5 QFE A MHo|d 2YW
ex. Alpaca, Pythia §
m IS FE ex AWS, Azure, Google Cloud &
HHE st=slof AIBHER ex GPU, TPU S

[O28 2-18] Y& Al HEHA 7= :

SEXt

Az 2&Ed, PwC(2024)

AT A 2= Al ZEe SHOR A& & o o Hi+t2 HolEet A5+3
= ShES mhelold Y, 54 FAo) Sokd tlolHz skad =udl 2, uhe
glold Rl A 71 ok5dt viA| 24" 2, 123 o]§ 83t ofjEE|Aolder
742 5 Ao 53] vEe 2t 2 A=, 138 ' T3 719 weHeld &
4, =l 2d, v 27 H(Fine-tuned) LHo] Aol £obA Y211, o]F &85t
et ofiE iAol el S ARt A Al A7 4 SOl

2ol 2 oM ZHE 2w ohZalztlol4
Cst Fxiot ch2 dIolE 53 FH 22 710l 58t mp2gjoj 2ol F7t LLMS EE st
(TB +=E)2 ShaE o] =R clo|E{2 &S o] 3R SR st 2ol o OfE=IAHIO| Mu]A
Closed Source Functional
& Sairee Gemini = h @ (0 5 &
Cods Copy recomm, e e Production
* Claude “ W::'" wﬂ‘:vl amu operations
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® $
Multi Modal * DaLL-E, cue, vi-sesT & i BloombergGPT % @ R $
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Image Audio Videa Legal-BERT Openal Codes
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30) EIT(2021), “Creation of a taxonomy for the European Al ecosystem”
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B 2-5] 718 Al QIZHEX} Y AEIEQY &

Country Private investments Private investments Al Startups

2023 2013-2023 2013-2024
United States $67.228 $335.248 5509
China $7.76B $103.65B 1446
UK $3.78B $22.25B 727
Singapore $1.14B $6.258 193
Canada $1.61B $10.56B 397
South Korea $1.39B $7.25B 189
Israel $1.52B $12.83B 447
Germany $1.91B $10.35B 319
Japan $0.68B $4.81B 333
Australia $0.37B $3.40B 147
India $1.398 $9.858 338
France $1.69B $8.31B 391
Sweden $1.89B $2.88B 94

X}=: ZeroBounce Research(2024) “Countries that are Al superpowers’
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[32 2-27] 22 MM Al £XF 72 Y Al A
XZ: CB Insight, AEKPMG

20229 3271~202349 287 T 2= H4F Al T4 Zokz Al oA 2R ER}

HMI(Human machine interaction) £°F7} 7} &Qkal, Adu|tjoie} A" Al A
1Y A(Companions), ARl & H|t|o] A4 FoF 50 T FE °|3lt.
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Generative interfaces
$2,690M | 23 deals

Social media & Text
marketing content $639M | 24 deals
$370M !

Al assistants & HMIs
$2,500M

Entarprise I\n'lsuall rnedla
vboanlll 5387M | 33 deals’

M

Code
S178M | 17 deals

Speech & audio
General search | §114M —l Voice synthesis & cloning | S96M - SeM 15demls | ™

Productivity & knowledge man aqemo nt
57TIM

[22 2-26] 2241 327|~2341 27| 22Y WA EXt 20}
Xt=: CB Insight

SHARE EoHel o2 ofHs] sfdsfor & £AIT. Al 71571 GPUSF A9 &1
HE(HBM) & Al 12} AH]FAHCAPEX)= w3 OolA " EojuAlet, 2F 2 A

oA 1 o miEE TEold & A=A oF4Ao] AR AL Ut sHA|eF FA2FY(IB)
AE Sz Al A AAES S8 S22 A7|=L A
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4 AISHE & 24 4] ,
olfr TALE -3 SOl
EU 52
o I 7|8t EEE 1A o 0|+ THHA oA A& £
Al ——— ’ -
O|FLl MEAMH|A 2TE|E =X nizl 71X ‘
—E.LXI EHgA|,ﬂ$—|§A| 1 0E1 | =1 ||:| i |:|'Fllo
- Mg ™S XId AIGIR, EHOIZ, Al &Y ‘ OIF{l HEMH|A A= =5t 23] FE(ZH0]3T) ‘
ZE=X)
- #12 AI(GPA) ] Y8 A~ 2] FEYY \

[12 3-9] EUSt S| Al XA H|m
X2 KITA2024) “QIZX|s 7K =Ll SHE 5t 22H 2% L AAE
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WY Al S AT DR A7

W A0l =53k XXt

vl GG Al BHYY olWt I, 0N Al WA =07 28] A Folk
FReert 1919 Al A29E Ade Yk g A2He] ApRAet Ao o
.2 F9024.5)550k. T Al A28 HEA Ei oAt AT A 1Y
AL A28 JFE71E REFHI o) F thd FFH7IE S este T AL A28e] O
9, JIE +3L 71 A9 AT 015 90 ol el JFHIE FFfot wek.

O

[ 3-15] JHLRIeH HZALS] of2
T g
© UDYF A YHORKE| AHX} HE XX
+ (TR D800 X0 2F TlolE SO B3t Y
g+ CHERE T HROP) SO 40 TRst B
+ (BMOIE S0) NAE 9 9
+ (B} 290 R Be

+ ABIAP} QBRI AAHD ASHEY

4
oz
i}
=
=

<
C Al NAZIS HIZ & X2Y o HSK 40| CiYE
« ATRS AP YHUORLE AHIK 25 XA

« SIBPRINA 2 D203 A2, YTW 48, HRE AAY 0 2E
« (AHIRIOA) TX L A HZ, HAOIE0 B AN

© (HRR YO WE 5 wAE A 21

o AHXP} Q12K A|AEIDL ASEIR0|S of

] LN

XtZ: https://leg.colorado.gov/sites/default/files/2024a_205_signed.pdf

SEelFE= Al 3 (Artifcial Intelligence Amendments, SB0149)& wlEsto] A
skl A5 AP AIE ol-&sto] ABIAE Algdhe AS- olF ABAIA ALA|5t
T& qgstal glow, Y Al 370 oF HH}—J 8- 2,500€2 9 s Fifs
I, Y 549 &% A717F 7hsottt. "HAlS= 7119 A4td(property right) 43
g, oju|A] & 242 Bostd 7] H Ao E*é'% BAIA o &2 zotsto] A HE
-2 Sehstqict.50) e ol 9]3]= 20249 89 Al AR 'SB 1047 & &3t

55) https://le.utah.gov/~2024/bills/static/SB0149.htm
56) Ensuring Likeness Voice and Image Security Act of 2024
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AFOU AN 1A B0l FANL AR DL AT WS Al 7129 F
A3 W70 W2 obd BAIS 25| 91 vheE|gleh. Al A 2E 23 A
T 5 9l 9B AP0] BISHL R A BEe FHst A 294

7152 Aok st 9 F 29 ¥R PAS 5] ol 2Ho] B P ko] X
Fjol 9L, 59 2o oAke] 8} Ei A AL WA Al AALYAL HAXES 74
317 9tk TUEHARE 198 Al A2 FASE Be 4 23 Folh

R AR AUNAE Al ZBE ZH3ke A A4 IR 98 8 Fo|
o wlol AL Al 841 274 A8E AT wlolgAl AAMRH2023~2025)8 L

(2023.5)F.57) 2025E71A] Ho]] AT HH AF 7H2E 339 /MeF 52 Doz 7]
€31 10% o139 g2 RAIRIt= Algoltt. AR A9 Wite s 18 A5A5(AG])

A A S4Bt Hlo]PAl £%(2023~2025W)F ISt HFE A, HlolE
ol = A, 3-8 g, 1Al o4 vk 57 F ol A Wk nhstd

o
Al 334 0 9 AaE S8 7HGslo] B 3 ek W(2023.5)5H%

285 AAA AL Al EYS 5o} FYAH|A AT Pk mA
W5 28 EA0lA AIZ B8 Bl A AZ, EA] T, A
ATS 23k A7} o 2ol 4k Foltt.

H 3-16] 2 X|XtHQ] Al = At

b2 g

£22 NYC 311" O2H= AHIAY Al 7142 SE5I0) AlRISO| Cist 2I2d
ABS o2 4+ == K
w5 0 H22 GPT-4oZ 7|HIOR 510] ARISS| BR0| Ao Geiotn, MelA
282 Ns0z Ml 7isS AB
+ OIS SOf 7} Ticket 29|, M2f7| 471 & =0l IBAY 0o} 58 2|

57) https://cst .kiep.go.kr/newsView.es?article_id=50438&mid=a20100000000
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« BIEHE “Smart London” DZMEQ Ustoz GPT 7[8to] AIE E&0IH A
iy AlBl AE I‘IQ_
. 229} Al ASO)
TS A IS 24, 87 Date A, A2 9GBS Y MOt S TSt 20f

Ol AR AIZF 2705t BOJEIQH QIAOIES Al
. QFATMIS 400 ARIS A B SHE AL g 2M 2%, 4E 2E
QEIRL A S0 HGPTE B2
JpIE AX - HEESES s JHOIHELE J|UMEIH B2l BAE HGPT ARRS At A
RIAINY | GPTO| YAE 2 B2 XIS R 4| %Cg
C A TE IS EE HGPT Al AEA0|
O BAKOZ eyt 73
« AEL= “Smart City’ T2HEQ| GiLZ AIZ AL TA HOJES 2405}
10, AL MHIA M0 2
NEL| |+ GPT 7JHte] Al= AlPISQ| DEMS 2A51T, TR JHL0| QS OIA|E
S TE5ls O AREC, T3 AlS & 22X, 15 SHSA| SO Ut 0E £
X2 S8 2HHES XY

|0|'

‘_I

)

A= SEEXYEEINR(2024), “‘GPT-409] X|WAIR|HA EQ| gt &40l ; =A1(2023.4.20.) “H
QAATIA|, KIKHH| EE SHGPT Al =@

8 EAEY €1EE sEAE F5E Aot §9 TAEY g 554
(City Algorithm Register)= &35 AH| A0 ARREl= Al @aE|&e] F94S
ARl =S 3ker] el =dd 41391 Alolth. dAE2E T A4
N 59 TAE0] 389 S AH5tY o] A& Aol

o] A9 ;42 HH 7|HE0] TF AH| A0 Aot i EEE S50t 1 FH

€ 37Mske Aolt. AllE2 0] 7 %iﬁ}cﬂgi ﬂﬂ] T 5 AUk SEHE R

T

3 il

i Hir
ol

O

sﬂf, :Lazl 0] 5 A o] 29
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8o} A ATl Fol7t 2218 Holtt. A A2, ehad| 2o

g o] A7 8|&S A7 = BT A F- AA Eén—’] 1YEZ 55
HAo m Al 2 Hrpky Qom AHH7}
£2 oA oA, olo] tfel S Bkt EASE

ofel 4 ek, T, U A A
e B 1FE 2T 4 9lo] ofo] ofet Foj7t Baste), nhxuko, AT Alxdo]
A4 02 Watgol et 528 AR A%shH AAstof sk 3A7 Qick.

o] YIYF FHAL Al AL £A] E‘%ﬁ*}ﬂﬂ ANk 2He @ Bojz
ok SA7E WA AL AFEY] EHAS R ORA, Wz $2O] Al A FHH
FE U1 4 92 A0 JIhE, ol Al 719 B B 68 3518 Al A
Y] 3 mazA ul7t 9]

< algorithm register home  standard  guidance  community  Digital Farum Lab Q

Algorithmic Transparency Standard

Respansible and transparent use of akgor apglications by European Cities

START USING THE STANDARD

Euracities' Digital Forum Lab is helping European

[23 3-10] 93 TAlQ Yu2|E SEX

At https://www.algorithmregister.org/
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H4ZE @IINss

Al ® Aol WA Wsksl Al §H0] S4o] 525 B a7} 9lck Al 449
57 F4o] Bl M A 2} ol F3kT QHt Ao B o] P21 9]
ok B3, FRFES WAIE Al @3 459) 4L Tefstel FRSHE 419 Al
ol g3t ek,

HA, =y AL A =9 Al Hgkole Al @48 WD 2a7t Qo AR 9 Al |
S Zst- o7 ysjof sith Al QFA T}

eojo] glof W= Al B35 44 5
% W 2 B PESL ) Aol Wiol sk ok FEsfol
siet. 219 341 9718 AT Hol omaﬂr A ZHold BA7E A7) H R EU
5 kot AL AI2HI9] SIFRF AAS AESLT 359 A4Ue] A whgsfof Tk,

Violation of EU fundamental rights
and values, - — —P Unacceptable risk
Prohibition
Impact on health, safety or fundamental rights. _ .
Conformity assessment, post-market monitoring, <8 —pp» High risk
S o I

Risks of impersonation, manipulation or
deception {e.g. chatbots,deep fakes,
Al-generated content). Transparency risk
Informetion and transparency
obligation

Common Al systems e.g. spam
filters, recormmender =
systems, etc.
No specific regulation

S = % —p  Minimal risk
Artificial intelligence systems

General purpose Al models \GPBNY

GPAl models - Transparency requirements
GPAIl with systemic risks - Transparency requirements, risk assessment amnd mitigation

[33 3-11] EU Al #o| ggizn
X2 European Parliament Research Service(2024)
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o|fgt ZHoA EUS -8 Al B A4 Wt =fof] =)ok A2 v A4 &
oA QA2 Q7 Ak EU Al HL /i 71202 He Al RS AA510
THAIBEAL % E} AR Wi AS7E 2 AT AL ZEo] A thdolut miZiHS7E 2o
A 245 LA SASHE Y 972 934 ugrgom ol& 1 o] A
ol F? c};é' ]é 7Rs-Ajo] ZA5H o] Q&2 E 98T} 4= Q= Aot Al RElL T 7|7}
A& ke Ut A2 oJufett). A4 &2 5= Eol= ‘Open Al ol-preview 7} Al
Q1 TS} ‘GPT-40 Xk 4] 205 Open AlE T 222 7]

g g5 At

HEE el A2 glAITE A7t A2 Bl 38 5832 JoolH & Rt £
2 B85S 9 & v AFstar QUet.58) olo] A Wiz VR AA JRFE
MRS 7|20 & AlEFote HtE AES a7 ok vi7iiS 7152 oS4 AAIY
F9] ®Z]o] Z-&WE AF Fou|Fct. AAUE HEo]gt Al g<5of AR&oh= HlolH
o} AFHol 7HdTE, Al BE 450l ettt Aolm Al 100] ¥xF Al 7ige]
Y20 & Fot= 7 goltt. kAR | AALY HAZ Hold = tiekEo] &% 545t
3 oy 2 FAH9 nde 52 ‘FIHAs(spatial intelligence) ©o|t} “HH}

(Mamba) & 22 & THA I H(Transformer) o}7]81% 5o] 71 djjo|c},
_{'\_

g Al 2718 2AY Al AAH = 1sfof St} 2020~2023F0] A
7V wol] Al Z7H= uj(647A)0] 1, F(427), E(114), ZFAG
F=(57) 0], 20234 Fofl 7IEC2 vl (417), T=(377), TH=B7), =
), 2GB7) otk A Al 22 Bf 7 Adid o= 42 EU9| A% Al A

G A9 A FFHAQl FEo 2 FAE ol Stk 22 Al A
9 ul= 1004 7|E2.2 $2 53.88%, =2 692 27.2670|H A==7tet
A= Wi 2 Aol ™, Al A =t M9 AA Al d=9] ARAES T

58) TechCrunch(September 18, 2024), “This Week in Al: Why OpenAl’s o1 changes the Al regulation game”
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I.s South Korea scores 27.26 in the
v e Index
=3
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=
-
fl] 1 ;‘J ?I[ i} 3 I['} 4‘[ D _J.l] l:;('J ?Il 1 8 IO ! i‘[ 0 1 (‘3 0
[O3 3-12] 224 Al X+ &9
Xz: https://www.tortoisemedia.com/intelligence/global-ai/#rankings
ES, FU) Al PHATA Y U 29 B 22 ARlE Basty 22 41 B2
AAE e 227} Qlv vl=, =, 42 5 872 Al FHAFAE dHskaL Al
A B7HAA Y} HIAE RES skl 22 3XAAE I Solth. 3THF
oF Z|1ZHA| Al & 9] §714 A WtZ HAEojof qhrh. AR 22t =304 Al ¥ &
4 a5

A =99} A A7 &, B8 T ARACNA Al 2 E A5kl Sl T
o] §714 AAE Bl AlHAIE E 5 =S f =S

HloJE 7]9ke] AT A EfA 2] ®Rte ejsiol & a4o|th Al ol 382% X3 5
A7 A, X5 ZA 5 A W2 A Hol= Al YHAE mhetolr] 96)| EIT(European
Institute of Innovation & Technology)ollA AAIgE Hlo|E 719t] AT AEj A AAE
S Aol 9HA AL sho] 55kl 8ok WS HES) & 4= St ol= Al AH
AE dlolg 7|§te = FAesto] A AFeA AFETE o2} S F o2 A7} He}
Sh= = sl al&sho] vl Al HFE SHok=t 82 & = Aot

AT §3} 3 Avd 2o digh Al =2 Basitt. A AR 52U It Al Hol

Q.
r

253} Ao T3E ohFet BokS @l 9o A =Hlo] AIE €1 o] UE & AUE
Al eI A](Literacy)oll tigh A2 S85] GAUA] HEotct. EU Al H2 A4 A]
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Al 2B Al AR 7785t Stk Al AHAA AHolA & 7k vlefofl A7 57871
A0 g AR A0l v d JFHS LEsto] Al 9193]9] Mg A 2@ Wk AES &
a7} Qieh ALY 229 B4 AF2A JfHORE U39 HA|, FH Y =9
7t A& E 0] S47IA R ST /193] Aol dHog AR 59 oz 5
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=3]9] Al =% =012 F o7t Qick ol2fgt S A F-H3 3] BAHF Al =Y A
glof = vtolt. fH 3= *c‘i"é'% AIE &-8-5lo] 2]3] of7to| B | HJLAZ 7]
2 0 & WSIA|7] 2L Qlom o]of Jf AFehS et EHRES =ofsf & Aol

H 3-17] |E2so] Mdd Al = Akl
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S
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4 T A1 NSRS 0F)
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At https://www.anthropic.com/customers/european—parliament
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Al A 229 3 Fasith FEiA A waA Hdlshe Al AHAE
TSI AR vpds] At A 22 A L8] & 5 At vlFeHAt 2o] of
oREp7E AJAJRE oftEke] MA (Amara's Law)oll M2 AFRE2 @78 og2E AVle
o] &= HiF7Ish A7 2 s O IS FaBrIshe FFol A Al BHH
HollA, ol= A ==L = AL A AMERE ofy 2} vl o)A 9 =9 1
stal, RYE Fsie] B gt AP sfjof ek oulolth. Al FE7F FGIE &3 A

Al o] vl A ol REH ol 882 4 Aok WA, Al 71E9] S4%
ol mt AL 715 A8 =97 g 4= At =5, 2% 5 Tt 2ol AE]E &
BE Eol7] Ash Al 285171 918 Aol B a3t o]o] 7]go] shte] yeto s wAy

o%

=

O

g 7M54o] itk Ea, Al 7142 BT HoAS AU 5 wd Aus ATS AT
M7 =07} §s] o 2ol Aolr). As}, AHUL Al7to] Aips] Bl A

2 QYT AlY) BFRTT ALSE AL BEE A BN =07l g
2= 9ltk. Al oo E (Agent)ot BHEO] A4 Auelo] Zskeol whet Az 54 ol4

7t 2% A AR B 7hsAE QT AlZE V1€ AH|AS] BY, g AlALE
Yol 945 Q2L FA] H|RUA BES ulE 7 9lo] o]& oI5} W2 F e Ao
AESfof gt} 20240 MWC(Mobile World Congress)ollAl Lol A€ #F2 ¥(App)
o] }lo] Al ofo] M E(Agent) &2 -5 = AMFEEZS AE o o] 7]E9 W(App)t
SE AFGA] et % X—H‘iﬂ% o skal 9ok 20249 109 HES FZ =9 AFH
Fol Al oo EA PCE ¥dh= Y= Alog & A=
= 5kal 9lo] Al Oﬂol;ﬂE 370l 8= 245k Aot g4Il Al 753 ¢atels
o= & 7YY Al 7]@ =o] A BAE AsfstaL &
A71E AL o™ o]of F= ol #H 7 2
. o]l = 210 X*E}ﬂh gHold, =F ¥ IFA, 25A 5 AlE, 7I8AS S
CHget ol Al sk} oA vlEg 4 ol =92 = 92 Aot

LLM(Large Language Model)o] LWM(Large World Model)Z
2D A9 AT7F SR AA1E 3D AlEYoldoE AEEH 7]
I o] HAT 7 EA e,

59) Forbes(Jan 23, 2024) “The Next Leap In Al: From Large Language Models To Large World Models?”
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<o HAZ A} O JIW: HHo|Zo| Fisfet o]

NINESEN A7} DIE ZImt 22 o, Eimjo]3

o] A(deepfakes)Tt A7} TE0] W X7 Z-2 7H A8 FAdEoltt. gHol3
+ 92d(Deep Learning)i} 7FHFake)2] &/dol= AIE o]-&3l €2 oluAy 5
T O OAE 2R E 48T vE 7H ZHZE A5k 71eo|t "Ho]
gol&= u= AFYE HH(Reddit)Q] o]-8AH deepfakes,7F 201749 12€ 78219

T2 ARAEC] T 58E A FEAX HA FEHE A0 FGHo]= A& o
22 5+= GAN(Generative Adversarial Networks) 38 7]&2 gh&d 5402
TEo] ot} HHlo]Z9] B4 A FEHY] AIAHH 2018WRE EAXCE & I
F2, ¥l 5 £ QXS SACE HHo]a g/do] Al&tE o] i Z =]l 2018 4
ol 221 WA Q1 Buzzfeed®} Jordan Peele =2 HH°o|2 7|&€9] A4S F1L
5t7] 9l @bt ule A tig®o] EHI 9 HlWohs Ego] 97 gHold
&= A&staict.6l

ox T

e

ik

[38 4-1] Hst ofo|oiMoy| SHet= E3FX HHO|T Y
Atz: https://www.youtube.com/watch?v=A8TmagvTVQFQ

60) 0[58K2020), “HH0|HZ & ZH 0|3 TImete] 2", SWHHMATA 0l52|ZE [S-090
61) BuzzFeedNew.com, “This PSA About Fake News From Barack Obama Is Not What It Appears’,
2018.4.18.

H1® A OtE ®n ze Jm, gmoz 89



MAE ALY AL DA AT

20224 o|¥ guo| 3 A7t F50ks Ao S FARE Adsdolth. A AlAl |
Ho| 2 A= 2023dof A o] 318 S71etdeh. wl9] -5, HSE414 99193
£ "Hlol3 71&E o8l K23t F4 519 BE F 4.6917400 dish A 84E 9
Ao (2024.59), A tiv] 3,7454 S7F5t 400% &350t Tt.62)

July 2022 October 2022 January 2023 April 2023 July 2023

[38 4-2] 2HO0[T A= 3} FA|
Xt : onfido(2024), “Identity Fraud Report 2024”

62) YSSLHRIHE], “HHO|Z AZ-RF 02l Y X 59 FYE 400% =5, 2024.5.2
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co MAY AIZH UE T EHEH0|Z2| Tistet ofn|

H2Z Etr YR = E]

A4 Al EE0) AAHE Felis AGPT EA] 0|, Hulo] 2 A F43] 71ste] A
o} o}, Iy Tht 3 Peido] FEuron] Yulo|2 A4 o] SIHML, ol F A
AT 8% Aol HolSn] Yulo|=rt Este 2.4 Sk giet.

Alpha Go CH=

2016.1.1 202211

[28 4-3] HHO|Z Zazto| Mstet Shit IHH
Xt2: Google Trends 7|8 XXt &by

ZAY Al 249 k2 WA o= BL X3t Huo|2 Ao 7hs3k of7o] 2/
o T A|Zo] ARt ok #A 9] guo]d: GAN(Generative Adversarial
Network) 24 7|90 & &85t5lon & Aghd to|g AlS shaste] £ TH2d
o =3te FH=E Adstict. ¥, dAe] dHjo]A= I F45] 13} S A
AIE &&5to] B& AJustal 1skE AJ4do] 7hssttt. Hoieh Hol8 & 5ot ol

7|90 2 2E3= thofst 2 A Al7F 548k AAshH A8} Folc),
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20229 114, Hi#2Q 244 Al F dhHQl GPT-3.5 RdZ 7[Rtz SARE A

A A = 59 6= =°lH 20234 11¥ GPT-4 HE, 20244 5
AL E3L Wok= GPT-407F 2A1H AT, W17K(Private) Al L@ oA
= 2EZAA(Open Source) Al REEE W27 &AL Fo|t},

Open Source vs Private Models, 5-Shot MMLU Performance

O Private O Open Source
L O GPT-4(0penAl)

3 Gemini Ultra(Alphabet)
© 09 o
g PalM-2(Google) _rian-palM(Google)
L:c__i 08 Claude 1.3(Anthropic).. : o S
& 07 — Fian-PaLM(Google) BT AT Ching)
3 FeLM BA0B(Googlel, aloon 180(Tl, UAR)
2 06 _ 0 Db~ Grok-1(X.ai)
% : Chinchilla 70B(Google) B? o, Mn | 8x7B(Mistral)
= O GPT-3.5(0penal) " e el M I
5 05 SOpen®l~""\ LiaMA 2 70B(Meta)
B 5 LiaMA 65B(Meta)
g GPT-3(OpenAl, Fine-Tuned) _~"OFlan-T5-XXL(Google)
203
= -
202 ¢ _
< GPT-2 1,5B(0OpenAl, Fine-Tuned)

0.1

. >

10/27/2018 515/2019 12/1/2019 6/18/2020 1/4/2021  7/23/2021  2/8/2022 8/27/2022  3/15/2023 10/1/2023 4/18/2024

[O8 4-4] QEMA vs DIZF =AY AlQ] Tist

Xﬁ' Ark Investment(2024), “Big |dea 2024”
: MMLU (Massive Multitask Language Understanding)22 Al 220| S8t X|AS SH6HE #IX|0HH
E Cefet =0l el CHAMEH ZHIZE F= HIAE

ZAY AIE 7IMte g §IAE | 24, ou|x], 94, 29, 7MY Xt 5 vt g
845 ARk A4 Al =7-50] BiZEHA guo]=a A|Zto] ZolsiFt. HaT
(Eleven Labs %), °]"]X|(Midjourney, Dall E &), 94 (Runway &) B4 =+5°] 2
<t Ho] dEo]3E HA AR o Ue BB E AU

92 =znjzary



coo XAR AL S JI%: HHo|Z2| Fisiet o)

Text-to-text -~ Text-to-audio
@ Jasper awntesomc copy.ai °.-\_;._. ht ' W WEE.SMIJ
RESEMBLE.AI MURrF~ == descript
-y - J
@ grammarly -+ MarketMuse /Ton—to—vidﬂo ﬁ /Tut—to—image ﬁ
T Flowrite €5 copysmiin ARZllcbs | | CHY Oovntnesia | [ rbakbdidd
o
/Audio-to-text Image-to-text ——— ‘ Google Al A Mtca#_,
i |
== descript { W .. @ 0OMeta Al (3 runway O Jasper o
- J \ . :
,\ ASSGTUVN Text-to-code \ \ unagen f
@ Openal [ \ . . - ~Video-to-text ————
: 8 repl.it
) b A

(23 4-5] Cifet FO0IM 2BE= 44 Al
Atz: https://lyriko.ai/unleashing—the—power-of-chatgpt-in—pharma/

t)= ARRAIAA] BEZE EE 2w, 20239 A AlA Holo|= 34 ¢ 2
SW AR = 7,2419E 221(2F 963 ¥)E 20329714 QB 2F 36% 838l 129
2E(1£ 5,0009 ol 2 Aoz H=rt.

A Ale Fu F2 HE0 R H1 w2 A o] 35 AR 4= JEE APl
Ao A AMESH= Aol 7|HHe] ZE X E (Prompt) 2 HHRt HAE 845 st
= W@ ot] &8 7heottt. B AlE E-8oto] dIS v AY, &6 A2 I
< =AY, B48E EAlote T ode gAY 4 A}do] 7Fssitt.

Face swaps Fully-generated images Lip-synec videos

Al Prompt: Man covering face with a paper Al Prampt: Woman selfie portrait living room Al Prompt: older man talking looking
print mask of & human face looking at camera bilue hair tattoo at camera mouth half open

[22 4-6] Al ZEZE 7|tio] SiH0|T MM
Xtz: onfido(2024), “Identity Fraud Report 2024”
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MY AL ST A O AT

AKOOL A& 7Hdet 3t I2E8 53 d=2 e 7162 A5ttt AKOOL
AI®] Reface, DeepFacelab, Lensa Al 5 AR 7|52 A ¥dt= FE-2 o &2]#A| 0]
A(Application)©] BjZ o] &-& Folc},

STUDIO
QUALITY FACE
SWAP WITH
AKOOL

[23 4-7] AKOOL Al
Atz: https://akool.com/apps/faceswap

20244 39, AGPT /PIAF OBAL: BAYS 1525 SHHE T2 By i
Al =72 AUt 1529] Bhelgh 90¥ ol msle] U4 B4 ARAE oA
G T AA & AHY Aol H5SH

r

1. Reference audio

English Spanish

2. Generated audio

Biology Reading Chemistry Math Physics

[32 4-8] 2EAI9] HO|AAZI (Vocie Engine)

At&E: https://openai.com/index/navigating—the-challenges—and-opportunities—of-synthetic-voices/
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20244 49, vlolagAmEL AT 84 AEL Jrrshy Axto gl
AZS AT 5 U MRS Al B VASA-1S MEFT A2 14, o4 =R -7
1} HEjo] 3 7HE 4= 9l 7]4 F]uto] ulelEl Aol

+ il + == S ) vasa-

(optional]
Single image Audio clip Control signals

[23 4-9] OO|ZRATES| VASA-1

Atz: https://www.microsoft.com/en-us/research/project/vasa—1/

20249 4, FAEQ1 FGAR] FE SHHL2 A AlE E-&5to] A4l BASE Al
= Thso] AA| Al distehs Hag YYo= S/ AGPTO| AH4lo] Aset &
A3t 73 AEF 5 TS ARS AT o5 G AF AL SHE AlH 4
Ikl 7h 2= S eS At

m°l' rlrl

H2E MM AlZ ®ststs gHoia 95



Reid : Hoffman

The Real Reid Hoffman

[33 4-10] Al E8I(Twin)2 2= 2|EsOH

Az gEsTH QEH  https://www.youtube.com/watch?v=rgD2gmwCS10

96 =sojory



soe MAZ AIZF EE JiRE: EHEO0[=2| Titet o|n)

H3ZE EslEEREn e

[33 4-11] EH0|22 A sH2lE Z=9k = MC Sal

Kt&E: Wired(2.23.6.7), “How Indiana Jones and the Dial of Destiny De-Aged Harrison Ford”; S4Y
§(2023.12.27.), ‘A8 B -AIZ AT Sof - LHE MH2[It Motz /2t &
7HQ19] HeF EAof dhE Uk FElx AR gHo|3 7t &8E &l 9l
9] A= offyHold R E o HJsEAL, Q1Y AT E oY E-Z A2t 6= 5 A
2 A2 AlFTt. 2E AU LT F4E A dHo]3 Al E4 o) Fofrt 9l
Ak, a7} o AgEe] £-85H] 89 5 Uk
3% 719 Synthesiat= S+ A WY Eetgof El2] S AH QI Y442 HHlo|2E

H3™ gmo|3e Wit azxr 97



WY Al S A DA AT .

NRISHE FA4, A&o] 7hsstH A2 vlE= 7]&9] 1/10 228 @& 5 AUTh
Al EQ(Twin) 7]5Fe] v]=2YA wdl 4] 5 A AIE &-8= 171 7l
= Uk 20239 59 ml= SNS AR A T2 9] 1807 H& H-a-3t o4 7H |
2](Caryn Marjorie)= £9l &2 AIZ THEo] AHIAE EAFL. 71 vxE o
4f, TH= 52 24 ATt ol SEAIA ALE THEAL AREARE 180 198 8=
11 0]-& 7155ttt o]-8AH=0] 7H AloA HAAE Elﬂtﬂ nkzE7F AA| goks AA
H Hol= HAIA], 34, AF 5ol AlsEH. HA" = 7H AT7F SA1E A 5
109 22(9F 19 335 9) ol 2= WL, A ]— ] = {8l 71t 3 e

7125 sk g 5008 @3(2F 679 D)9 S HET Aoz ATt

-0,
o,

[

X
BNk

JFJ

[22 4-12] 712 Al

A& https://www.caryn.ai/ ; Forbes(2023.5.11.) “Snapchat Star Earned $71,610 Upon Launch Of
Sexy ChatGPT Al, Here’s How She Did It*

o|XT, A4 AIZ FE3to] 4419 A4S TERED TAST PAHL EolH
A= 41 7fRlo] A6t Utk 41 7ol HIAE 24

Z], 0“}, 7}’% 27t 5 thoFst A9 8@ A(Flements)S-2 Ao 2 AAA 2 -5}

AL o|E 23 = QA UL o] & A dohs vt A Al =752 A& SA1EH

seha olth. SUElQ] Bl 9B RApe sy Al 4Ed 716 AR AL

1008] =olc} "8t W oW #Z3 CEO UAE npAF== A AR SW 7EFR}o] A

Kb 1090 2009714 BAFEIT, 191 SiEo] 4% Aolchaka AT

N

M o

98 =anjzjeiny



<o HAZ A} O JIW: HHo|Zo| Fisfet o]

A= A "R 22 7RETE Aldo] MAl PC AlY AlFA wlE 291 €43519 2
w A Al T2 gH4to g JiEe] zdgeo] Wold oty FAIFHEA =7 oF
3,4009t gofl g5t= AlA o PC AlY E3F A"HOA SA FG AlEd oA AYUR
‘W Z=(Manor Lords) &= 20244 49 23~309¥ W& &9 295 7=}

HAE

e

o e .\mmf?&;mﬂ
@/ Cwmwn @)
3
olojx] sy

[33 4-13] I 7HQ12] Y T A(ZPat 121 LAt UE i 2= AHU(R)
Atz: 0|58K2023), “AlAICH Hoi CHAIS|X| 4= 4T JHRIQ| EXM”; PC Gamer(2024.4.27.), “The solo de
veloper of Manor Lords, Steam's latest smash hit, named his studio after a Witcher 3 meme”

HHo|a= 4G4 SN 7835171 = SHARE FAHE I EAISIH 2 A, A &
ofofl Al WAH|7F L=l At 20249 14, AAA Q] HAE HUH AFZES |
Hlo]= & om| A7} SNS AH] 2 XA FEE AT X7 F=A s olu A& A
A5k, olu] 4,700%F 3]7F £3]¥ 3L & SNS ERHFLC = FREUT. HHo|2E A+
Ste AE e AFE Fek i 2d A eYe UHYUY dsdle € 0t 7
ol L2 L7t EA ko™ o E f-F= AVl AT ZHQ ofn|X| 9] Autu]|E g
Al 2 Z7ol=kal FaL .

A ZorolM e dHo]27t 7lsS FE L e ARelt 20234 54E9 A3 H
2719 diAdo|M e FRE SHal of
o= /ol FEE UL,

Eheks
20239 9¥ <ZHI7|oF SAOIM = T2 o] & A, v] A2 ofgd HETT 49 AlS

9l koA FHA A UL ok ks 2
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™
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oX,
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i
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WY Al S A DA AT .

PR WA, olu] ATl Soo] ARt 9k 714 R0
o A AA 76745004 AA7} ol RoiAk ol Zal e HA Q) o

& WA 97t ok XA %‘%5}9} e B9 2Astel 39 A0S FusiH
U, A 205 ulehs Hlo]2 GAS AAsHs YA R AA LS| Sofd 7154
A

Yuo] =2 Q15 87t 7] A} Aukel o2 Bl k. Yol DS T8 7] A
7| A0 S IS . 20244 28, §59) T A 3871909 1810
Ao 7148 01§37 WA A7 1] ot 3409] Yol It AL =UF
| g oY AL 9 B4R AT AT BYHCFO)E AT ol AL
grou], A AFL oA S ATURT Lol JHBA, i FEEH]
ahg SOOI E 2 ANE WA, AN AT T AL TP AIEEL
Hol 7142 o]§o) CFORst ohlet 34 Blolo] FH4IT BE B2 B3 By
2 gk BRT w5 AUe 9% Folof AIFI AL Sl §F AR
LR A] 7] Jakd guol 2 Apy] Abzle] H: 20710 o] 2

3 oluAE 54 A9 £ BEL W AAE TP

Hoo]2S &8t FAA] Al A w7 AR 9. 20239 9BRE 77
§ B RRE, AAEIH 5 SNSolA St Hoiet WSS
ol Aleet IEUlFa JAF E9 7S, volw e, D 1
e 5 R4 RS vl PR Yol A4S Al JBSAT, 71T I
A= 5009 R ST 2RV, SHIL 5 78 ARl A=t &4
3 7h AL ;_%—sﬂ EA1E BREE Dullo] WS WL AL P,
o] Ztz} A9 ol &g HY Wotul T4 YA o] 7
S QURIES ol 2 T3 EA, Yool S AR 2L %
QAL HlElE] obA K BeE A7t u]Mate] EXRISA AR,
ZAd5lT Qo= AR HojEm AFE Aol BEXE S L sl=HAo g
asict.
M3 20249 5€, e FFSI0A Al E88l 291 ok = 7890
HjR|et H4EE HAlsks FHolA29] ARS AA T Al HRE "AlE EEH T
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oo AR A7} SIS JHE SHO|ZO) ZiSte} o|n|

= oJu| 9} @4fo] ARIA| ohA| FEeNI7k Ak BbseIe” 2 et Al
7 RHE 2419] ofm|A]o] e} ¢-2] F1EE ZpREa goh7] of B Re Aolm, Ux}
£ 7P 1 Aol £ S A oleka

Adlel, FAQl 5 FEelo] obd gEkl: Hro] 9] thAFAF7} H AL Qlct. HAlHo
yot gigtol] Aist S 71 Zolola= A2 Hulol4 0“*01 ST ALETIHRI &
£ F=E(Little Red Book)oll FEE I Qtt= AS LA A, Hylo]= FAoA
ApAlo] Aoyl A Bjofual AFrow, Aok Al 457—4 uebetal weh,
g Ao} 58S AAel= A HY 2872 AT AFT) v AolA

Azole ke £ A4 Bo] & SRE Bo] Bk £8HT ke A4S T

et 1t W SRR A RA o] 443 Ego] 47 o] SHR AL B
o,

FYOIHE Talrt £E5kT Tk TR 17 AETSHS S metar Az
20241 1978 9% 62714)9] TSI TE 43471017, 0] F A} 9] A% 3
AAIR D AAl= 1847, wsiAt= 61778 (SHY 588, AL 277,

_

) é rlr

td
D
N
el

. SIYESE(EHO0IT) mal g
L e Ca)) AL QJ2|(7) AHXIE oAt HEH(E)

A =2 5 2 0A =2 3 1 G9AQ) A 4 uY FHYS

l—Isurj

(iiggl) 434 12 1179 243|350 11 151 188| 184 |617 588 27 | 2
liass 196 8 |109 79 1179 7 A 9 | 76 97 196 | 186 | 10 0

(8.27. 7|1%)

PINEINS

96. 71%) 2381 4 | 70 {164(171 ] 4 | B5 | 112 87 421 402 | 17 2

AR WRE(2024) ‘UKL, B UHOID YA WSHEE 2%t TAIZT UE"

AT NHY AL 92 ABle] 2 57
o A2g Yool = YRR TP SUE
AL B2 129 5 6190] Fok 202 st

53] geo]2 T W] 7R iEE 10 2he Aol o FEsfof gitt. A2
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WY Al S A DA AT .

of m=w 23 947 A" "Hola g woA F 83.7%= 10H°lH, 9%2
23S 3 AR 209989 HHlol= A2 =S wHlet 10H50] Bl &

o ol&2 Alds 11458 2z D Io] APHRIARE) 59 Ad<S H’g‘aﬁ
ddQle] 44 WS st W& HHlola A ES 54 oAl Tl dole

%l =
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soe MAZ AIZF EE JiRE: EHEO0[=2| Titet o|n)

H4E BN

2878 Al AlHiel Asksh= geo]=o] et HiH|7F B a5ttt Hulo]29] i M
dall, A ZopollM Lut 71, FAF o= thEskE L Qi HHolaz QI 7| A
2l2=7F S71eke] olof digt Hiv| ke B ] st} 7FEW(Gartnerk= 2026134 &

%5

2 A 914 £THS AFIE Al gro] 2 3202 918 7149 30%7F A1 2ol F 2l
% &AL UEOR AT 4 9 B AR At 7HEY Q] ofdeAE of]
= 7S A T 104 B Al Hoks 5o MEg2 AXWA T4 ofulA] 4ol /s
AT 2AL AF A Aol AR AIA Fuflo]=QlA] TET 4 glo] 419 3
Q18 A1 SR Awo] RS A5 AT A olek AR

Hoo]39] YES o)1, SHIE T8-S ) 7|&, A -AE SHAY ko]
gasitt. 7]1&4 SHdA gHo]a ¥ 7|&9 1xst 375 AlHo|t) Hro]
I EA Ve A3 4 £8S 5o AT *”37} At A2 mHoj3 A
(FakeCatcher)Z €&7l HAZE Glo]3 7] 7|&E Lo o] 7]&2 96%2] g
Fr 2 7 5L AR e A2 "HuRlEE 2023“‘1 Al 3 o]m|x|-& Ejuta =
29 “AAID(Synth ID)E 37H2H of= Al o|u]A] A4 T2 TIHof|A] gHE ofu]
Ao 2ol HA] s EntaE G g2 dojA] s o|u| A7} AA|7F obdS o
ok WHAlo|t}, 122 2024 AAID HIAE U] -8 QE AAE F/FT
AAID HAEE Al 2ol A3Ag HAE Ho|Z] b= eI E 49lshs 71&=2
AIZ A2H OlUW, Foll ol HA] F= YEvaE HYste 71& XA D 71&S
AEO] gf 2835t Aot} F= AstolollA AFE 2024 MWC “gstolofA oh
(Honor)7F ARFEE QA 22 2H8lo|A(On-Device) Al §H[O|2 AZ] WBA] &
< Z7hA °l 71&2 AIZF AFEAHY] B StolA A & HAd ERIRE AL
A8l 4 & A=Y “1013 o] -5 A5t AHEAA YHE AT 5= Ut
gk, A=, U}O] ARATE QId oH| 5 10097} 7|HdE2 ZHI= 4 & 29 &l

[©)

ol

.
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WY Al S A DA AT .

2 93 ATHC2PAY S TS ATk ]& EZ o] Festa ek olof g
Yulo|22 w2 wEstel AT 4 Yk 714 A% F2st Yashe] FF Yol
B 7142 H3h e B2 FEE AWE P54l Bo 988 Fo|7] 913t U]
HEH Q77 229 @efo] wasit

ABIH oz Al FEHA 1%, Gufo) HejAtE Azt 52 B FHASe] 9y
CILs ST HE AL AR 4 U Aok k. Al 22,
2
& 751 ke B 2 4 Slck, /A B2
2 7o) 2ot eto] it A olalE ol ek Wasich
guo]E 13t S Fol7] As) A=A ol AESoF et @A) Asfo]

7140l 3t AL, AAAE ARl HALE BE FH FHOE olRolA| 1L o]
gulo] 2 ohgat Alo] that Mol MEolut 9 2, 2H EA| 5 Bl AL v}
Fohis woke AR Bask Airk 202349 1248 T2AAAY EOR Gl AL
o e5t A7 = gAek. A A 90L~AALH 417 €58 S8} gufol=L G4
5 AR B GG ANT 4 93 AN Golo] 2 FREE AL A 90Y
AR AeHok B, 4L A 90 Hol HA £EL Fsicl ol B4 5L A
W GEAYG AN Aol FUNABLN AL FHOR HoHe AFL B

l‘_
_>.~L
R
o
&,
l-'O
o
o
%
rl,
H,
o,

(

difo]3 Al S5 13 AT A H(Policy Mix) ¥ ZYEH-S A35lstal
P e, A7) 5 S S 2 Asto) Feshof ditt. 7142, 4, Tl Sl
YA & TR A e 2 LB oF Stk Fa oA s HHola B AV
W2, S BA| T AH =971 @S] o] FoJX| AL Q= SOl

WFe HEHOR LelelolA] SEHE BHxo] ol HYH FAS A %
U=, ol A R AFE At vl AR A1l ot dHold & <
ESH= QlEo] ofd A9 7|4t Ao E7HseE 163 1} FAIEL A|230%°]
w2t JAEU(EHAR) AHA AlSA = FeEe =0 ol et W3 Edo] B4

63) Ivancevich A.(2022), ‘Deepfake Reckoning: Adapting Modern Flrst Amendment Doctrine to Protect
Against the Threat Posed to Democracy,” 49(1) Hastings Const. L.Q

104 =sppjyoipy



oo M4 AL BE Jiwb: HHO|Z2| =it 20|

0

b= Fo] AHHE.64) - oA AHE "y AZES] |4 S9E &
I AFEf o] & HRFA Q1 Sk e Al Qlrt.65) w2 TEHjo] 3 A QIR 9 Mg Ho]
A AGAP] WA |_E,, TAIO] Rt °”7qtﬂ€ﬂf’ﬂ/ﬂ % 5‘—47} Z18Y=|ar Qlet. HHo]
3 AAHMDEEPFAKES Accountability Act) HHo|Z AZHES] AE, &
FAAE, QAL S AAY, wsiat Al 9 gHo ]ﬂ A 5ol e &2 =t
Qlct. gHo|= Al-8A7] BFRR QK Preventing Deep Fake Scams Act)2 @H|o]|3E
S8 ABAA 24Z B3l o 8AF AlFtel gk 2 7ol Eokkl AR 1S
of, 6 2ofollA GHo] =] k= 229 /ol TeF W-&o] 23t=|of Ut Al F
oM 8 TH=E QI3 AF A, 4 ez gel, 2hEE(labeling), X9
|2K oM = Helo]= &4 A A
A EAE 9 AN AL Fx24 Aol of-3-sfiof 5t

]Ei?l }-X]Oﬂ llﬂ ] % ”5@ T AUs FAE B 2T 5 QS 5hal, o84
7t A o=t FEE EA P

o] =9 THY} T HE AAZ BsiE F| Aok WRE B ofof gttt =i 9]
73520234 10¥ 7|, HHlo|4 7|&Z& &-8% S5hE0] 39 27147 9,000 d 4l
Agk, ZH= A= 5%00 B[R] A] Edh= Ao 2 UERT.
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AL ofUie Hulo]29] Al A Kol s F2B Wart odek. /|G Al E9 7
2, 371 AE 5 90|28 B8 A S, Thort Sl AR B Ueke

o,

o
1 ol

Asfof st JR= 7|2 HAZY &35} ooy A 3, 190 Fx7Y &
O] AU AFAE Al AHE = 71 7191 A T oA ot Wt HES|
At

npz]ako 2 gjo]3.9] ulf X3} ¥ekS HEskaL ofof tist RYE o] Qs o
o] 7]&2] Msh= Al 7[&9] e Ao Adtso] Qltt A E AlQ] 1 Esk=
Q15 /gl F4o] vjekx o2 A ZolH, sk Hrt of pAdAe A Aol d
gt AI9] BPHL opofst 7zt JHE 58F 07 Aokl A= AL 7o
st o]g|gt Q4= B dHoj3o] H8E & ot IAFE 7I&d dHol39 §

64) O'Donnell, N.(2021), “Have We No Decency? Section 230 and the Liability of Social Media Companies for
Deepfake Videos,” 2021(2) U. lIl. L. Rev.
65) ZZE(2024), “HHO0|3 2 ZLHQ| HHISSF 2417 KISDI Al OUTLOOK H[185.
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WY Al S A DA AT .

[ e Ao A7 EEE A4S s st B Aotk Al 7]de] g7kel4]
3 A4 B3bol 7H o] Faflo] 2 ol ARE LA s

=
s
2018, AR/VR/XR &394 AAIZEo = Huo]2E F+&dh= Zlo] ddE Aot
=

ol rlo

] Ao

o Ul A3 Q4] AIS B9 79 B4 AAAHA FEAETHE A5 Gl

o] Sgo] oAbtk Eat, AL 78t A4 7143} ALS) RAHOE Yol /1S A2
Yol the72he ok 2 ko 2 WE Zolth, 24T £21A] Tashs o
F o] =t 54 Folu], AAet TR ojele Sz AP 7H Aol

1o @ ¥ o mo

o
m[o o

el ol
N

7Fssid Aotk A AlQ] T o= A3 A7 BARSE 24A0Y ool
Zleo] g oz Agdnt. oHt 71&2] 892 ohiS "ol 24 EULIA
TFaEH 24 7Rte® Jo gl vz Aokl 9lof, gHolaE A A=
He AR 9o miEe] st oA BEskaL o]z I8 Ad A olE BT

of gttt 2AF FZOIA AL 7R A1 =& B AP] ZA17L of7 12 e o AA| Q1=
o] YA A7} 7Rs AL AL 71RES] 24 94, €= 94, & A4 V1ol kst
g0} AAIZE A 8ol 7hsdid 4 oH & WA shatt Al7F ARleIu =+
& FusHA APdshe M7 AAAE 5 A

106 =sjojene



5%

Al CIX|Eupiet O)2f W&
H1E Al CIX[EuA 72

H2& Al CIX[EIEM0| T3 7|Cet 229
H3™ Al CIXEuitN FGI 24

Ha™ Al CIXEWot 0] 2

H5A AJAMA







* M5 Al CIX|Zuathet 02 ws

™

Al CIX[EuitA JHL

R
—
=

Bl A CXEaa He

A

Z

s},

]

PEE

S Al

=2 olojfnt. o], e, gk TV

o

FHTE 1990EHh Al

o)

7=

Elo} QIEHlS] g2 FHA

A HIERA7T B4H

A%

AA of

g 71719 BHg2

Sl AntEZIL HES S et
ES AlBotet. et w58 Hol =AU FY

el

N

ﬁo
oF
)
o%
<}
ol
<]z

Tor

—

=K
<|m

Tor

WA (Digital Textbook)9] EQJOE ojojFtt. AFH= 2008EFE YA i}A|9]

394r}.60

#1835

=
=

A 7S AR 20189 EE YA g n kA

A

30

rd
KH

=
E|
o

tA

3

66) WS£(2023), “Al CIX|

109

H1E Al OXEdiM HQ



MNE A EY A oY 27

OXIEu it MR CIXIEu ot AIBIHE OXIEnly HE
12008-20134) 2014-20173) 201843~

M 2 DlE SIS et o £ 2009 WE DKUY 2015 WE AU
A AY BEx013 N £53-5, 1 AR/L £34 5 13 ARVIRYE0L 1 20
A7 NEE Yo mays gomun HE AUA Aoymae zomsi Y WA
T2 PC N PC % DI XN €SS PC Uy sux 42
B 27 ¢ HE 2 ool NS0 ¥ SIS gwoln = M8

[23 5-1] CIX|Euat =9 Zat
Az ws2(2023), “Al CIXEuat FEIOKOH”

202441 7% 2580 3~6319, FIHIL 1~381dNA AL, 33, o] 18] fA|g
WA B8 glon] mEstmelHE Fol Blah 5o 8w ek PG mA
o SRS 4 BAXE AT G AEUD 56 A, A 2055, 3

e = Ea
AS8Hn 3-654 Atsl, 248, Hof 1725
Fafu 1~33M ALBl, 24, H0f 695

=5 HOl, HOf B3, FoI=3Het &2 S 29%

Xt&: https://dtbook.edunet.net

A Y o]%, w8 Folo] fXd ZZKDigital Transformation)°] 7r&3HE 1AL 0]
S AGPTE AlFro =z =AY Al(Artificial Intelligence) §o] EZ3IE . Al
o|z|gt 3} FAloA 7]&Y nSHAE FAlot= 2L 58 o= 9 gl A
g gl S AoHA 89 TS 9n] Sl HIFRlE Wolsta Qo thegRt
oA 7k vl ARRIE At &9k AhE 85k §EE0] dAY Stk 11
U Q9] HAET 55 B 7O oA Agsor T4 W& WFE & Ho|A] ¢
=0 ZE2U9 AR 4 9= 1o E AR - wsA dAlSE Al7| 2 B A o)
Ao] Aute|E ZHA] Foh= Esgoth o] e A f= A6 Hol= AYo] Ut

110 =sjojieny



o+ MY Al CX|Ziatiiet D2 W

o X181} AIY Ao]|t}.67)

WEF(World Economic Forum)+ 7]& W37} 715381 of| ufet i§ A|Ado] Aj&2
= 7|39}t 982 TS 5 ALF AlF9] tf-gofiok ot AIE & Hejotal E-8eithd
5 4.0(Bducation 4.0)& Adol=d L2 &+ IS Aoz AY

&, 3 2 7S

18 1o m >
of;ﬁ el) o,
T x o H
= 1 Ho
o8 N
S %0 =}
N0 flo
1o =)
rek Eé =
B
ek
o o =2
'y 2
El)‘ T—Jl'lal H’._orli
01% 23 rok
LE o
S
= 18
R
E aa
0
L
MO
Ho
o o IN
flo N oH
oy o o
= o fin}
1w -
o Rl
) o
2 M

N
N
i
oy
(0}
o\l
B
s
i)
|
FN
jﬂ 1
”
o
|
>
[>
o
o
L
N
N,
o
|

&7t Tt )

ofal

K
N
st
i)
o o
oM,
pid
[
i)
&
15
i)
o>
>
N
N
D
N
N
H
iy
o
it
2
H1
i
e
o
™
gg
ol
ol
)

e
o > ko )
-

e

| 2 Ho
1ok
Kl
o
i
e, T
ol

rE
)
rr
X
rld
N
o
_ce_lr‘
&
b
i)
oo
o, i
£ ¥ o %

ol

ox,
o
N
T,
_?L
i)y
o,
ol
o
Py
ol
rr
pack
o,
KW

o,
)
ot
o
(i, o
El
Ho
W,
ook
=2
>
ST,
9, -
£ 4n
H
F|r
>,
pich
o,
e
rict
o,
=2
i
st
P

o/ < r T
o A% rir
U i g
o Ho i
o K 9 El
—?L o _qo
Moe
g9 9
e ek
& ©
T
1
o1&
on, Im ﬂ
Mo N =
2 g o
El" I :.Né
% o rlr
4 fo A
%0, > 2
HON N
oz %
Sk o ok
iy U:T; ET;
Rlooy
Ho o~
@,
™
£
I
S,
T
w rH
uf

=2
>
I o,

9 o
—
H
2
N
o
e
N
Y
r 12
s
X,
AP
)
.
_?E
Ko
N o

%0 o o W

s

rO
ok & 1o ¢

i)

-

]
_C‘>L
al
El

Lo o
ko4
510
tlo

rli‘ U-HN _1210
4>
)
|o
v
%
il
_(3_]5
&1
4
Iz
%
)
e
i
é‘
Q9
B
N
1o
Jm

]
i
g
ox

0
ol
N,
d K
:?g
o

67) N2EEA| WS WSAHTHEER(2022), Vi UEH Al 2 WK 7THs41t IA|: AIEH DIEE &l 2FAIE
SHoz”
68) WEF(2024), “Shaping the Future of Learning: The Role of Al in Education 4.0

H1E Al Oxgnnd e 111



adaptation)

skills

; for

mechanismes

Al &3 Al D] A7 .

)

[~
ocoo

Content (built-in r

AHAM

Personalized and self-paced learning

Global citizenship skills

Accessible and inclusive learning

Erom a system wher

Innovation and creativity skills

Problem-based and collaborative learning

Technology skills

T

Lifelong and student-driven learning

Interpersonal skills

T
e

A9 W kA
8.7%0l X1l

=
QLN

]

1

154
joto g Al YA E kA

!

15

RN

o

Qlch 2022

L 15.2%,

5}
el

Adez A&
, BT
o ofo] o

A A4, ATE
| 13.1%

R

it

S

13

RN

1
el

o

ko)

[13 5-2] WEFQ| u§ 4.0 T3 A3
Xtz WEF(2024), “Shaping the Future of Learning: The Role of Al in Education 4.0

lof] FE35taL Al 1A

Aol o

al
A
e

=
=2

A]
H&2 25 3~6

Qlek. olo] 19t {&Ho] OFl v

=

AlZ op7|E M=

7]

=

[e)

BK

,__%0

off S= ot

ANz
JL

mjy

INE=REEE S

GRS
A

Aol
73]

5

of F=

1

AR

o

A=

ofal

?.

=]

1.
&l

ko)

T
Al

AN

(0]
o

stol

Ie

kel Mok
=

[e)

o
=

A

5t169) B Atde 4

o

s
[¢)

3| 57]

1

3t A%
Jolz o)

LN

SF
=

St AIS =

o

1=

A

=

=
=

S
S5

=9

o
B

;

O_O

7 AR 3

shi 7k

o 744 A8

941 7%

|

112 =30y



+o+ M5 Al CIX|Z2uatMe} O wg

i
I
=
o
\‘E

sker W ast 9lom Al I DRHAE B3 ofF FALTHE ol

NS TIAS LIS XN B
¥ (LA WHE 7Y 87t

- MRS DBpMS} s TE
% LI MY JHSIES HE
Bl OE REIX HIZ LY

54 US S20| 27158 75 v
KEMER OE SI5HE NS

* SUB LIS BE 40| &g

£

MAE kAol £2{0](bundle) MY Y 2Z CIX|Smaph] MEM HE L9
% (712) FHH| BEY ¥ ZEE 2I6 2FR A M

&5 HI0|E(2] MIAHIX| 2t2] &/l O]
XTI U SHATI0E Ba| £

S GlOE] HAN X B2 2R

% OO = 5! 24 #|7 o

é!"

[23 5-3] CIX|Z2uMQ] SHAQE AARY
A= We5(2023), Al LIXZLaA ST KR

-

Al CIX[Eiuat FEleig

WEF-= 202319 6ol AL A apA] 21t 2 TR Al AWM =
A5 3t WSS HAR HAE WS G4 F SR 2 20258714 <59}, 9
o, BE, =ol(Ei) Tl Al HARIIAS WA Eeiet. 20249 8€7H4] Al
YA RIS 78 HARBTAL AAR g Al UA wakA= 67 dzt /84, A1
A, e AR 7o 20259 3E5H st Aol HeEth Al QAR I o
o[Ff 7]Wte] S5 ShE =S Aleotal Sils di SHah Aol S fiet ofd
et At 715, thest SIS F1St ol ¥ 7Is ke Attt 2028W R EHE =
of, Atel, AAL e, V&7 SO Al AR IA e IHRo] STiEH. Al HA|
HuA 827 w2 250 2027974 B SEShyl, F$alstu= 2028
A7 EUS WA RS Algetdnt. Tt sge] WEdAE 2sto] 25 1~291d

69) WSF(2023), “Al CIX[ZuapA FRILOF

H1E Al Oxgnoy e 113



M Al S Al DI AT .

23 An)E 4, A8 A4 5T A4S Bk TE(wd, 2o, nE, AL)S 4
& Aol A A2t

e | 2582 - 2AM UE - .
A =g
== p—

234 24 ‘25
Ex
1# 23 3¢ 4% 53 6m 72 83 91011128 19 2% 33 42 52 68 71 82 93102119128 1= 24|38 4« 52
Z10I=RRI e & ST DT Al
Al _
iy ACREEIA Y s & e e [
FI_-F—I’kI CDoo o L ] &lig
i

[23 5-4] Al CIX|EHuaty =9
A= F7HSLIE| M14xt £/2/(2023.6.9.), “Al CIX[ZutA FZIOr

A

R TAL A S ahA] AT S BHS 7, 20234 8%U0] ¥4 2|2 TAI H A
A ek 24,2 TSI A 2 WL vigto] A4 T FoA L Higro R o
PSR G 2 Al TAERINE ALSto] Al 7] 25 B9 T 5 U
= ohguolE A 9 e, xS 75 5 A 7152 SHLE S0 Al H

b A A HL 3 9HL AASAL ek, WA QIZF EAAL Y3 w8l
ﬂ% ‘ﬂ%ﬂ HE 7|3, Ffgro] Fojsk= uizk 52 QTAL 7]4o] ARl AHglo] n]X]
o351 31, ool S| A4S 93t WoS 7|35t} WS TARL Al7|Eo] BE
o}—H%M 71315 vi2A A4, AFA T FEEE ket 7|2 g AE
St W22 Aok sttt T3t A17]|&S oFAst Ml QA AFRLSIEE WS IAA)

rlr
Qigg

7 Al GAERHAE FEAOR FE-Aojs] slof T} £ WA AL W5 o
73] 1Aolc}. ofol5o] Qlof, ol X, A% 5 A8l Eoh-AAH WA DALl

70) USE EEXZE

114  =3ojeiny



soo H5E Al CIX|ZulatMeot D)2 ws

A7l HskaL, 5 15 713 AlSsteE AARY. 152 7|3W5= fl5te
WE ofo]7} Al AT A0 T 4 Y= sfof gt w3t o] Al ok
B8-Z AFsto] BE 0] Shgo] 4B 4 =2 X hsfof 3k A WA AL
Ae] AEA EFolth. BE ofoli A7|&E Z48 4 Qi E Y ool o] g2
AAZ, TA) 015 ST AAT 5 YES AFA S-S G0 £ 4], 871712
=0] g=2 Y3t} sl 7193 =
S-olaiof s, Al ADIHAE T5A THe] AEAo] Ao R UFE 4 =
2 TSRS AP AL CADLIA A o] st Al A8 Slojgck. WA,
20229 71 a3yl A Sk Ao uet Baoks(=d 5&%1})34 4t
B2 S5 AFT 5 YES ML) EFE, BES 97 D
ERE BE ALATF 43 WA A83 5 IS )% 9 UI/UXE 4
A, AR, SRR, FA QAL T ws FA|7F okl Higt "lolE 7Rk A S W

g 5 UTE A8 B, T AU SFEEAL B T LTS ARG

20239 104°ll= "G ATl R 1781 It Al HAB WA ] A
A vHehh R T EA o e Y 12 7Rste] Al HAE kA o] 1
2 2AE vlEsty, A8 EA Ha- AR -71E 2F 52 Aolsls w8 T A A19]35]
T8 -2 B0l At A= “gHletalth. 7Rl Al HAFWAA7E ZHEE AL /A
o2 3 PN B§E 5 Y= IALRHA Hol, A BAE "a AYS =
getgirt. &, OAYRINE A5 H R} 716 TR SA Y £2EF0) Hols)
i, 7188 2A R 7 AL A o5 5ol diel
WAL AR ol PADLIpA ALgThA} shiL -5}

Bro| FIGIES shoith R, BIFEALIS] T AL £ol7] Sl
A 4718 2oz Foka 139 ALY & = 51Tt 74)

20249 39l Al A2 A of] 7PEAL ZRA] A 2512 ofof e Hhefet w521

71) L2 SRERI0AIE e ais 50 S 712 JiE B4 2HRE FHold, et F
SEAIRE MS(etEEN 21 52 WA MBS 7|x5E 22 X|2)

72) EL0S T4 S - X0 W SO MAM0| £26| SEE 4= Q-2 BHY 5k MA(UDL, Universal Design for
Learning) &g

73) WL, St=EuKSEHE(2023), “Al CIXZEwA 71 7f0|=2f01

74) WS HEXIF(2023.10.16.), ‘Al OXEWItA HX X|QIE ACt”

H1E Al Oxgnnd e 115



WY Al S A DA AT .

= AHE75) W= = w-SHS(EBS)T sl EBSQ] /i
ols] P4+ 1,300 #H, 7t && 97, oomﬂ(*ﬂ 73,00071, Fof 24,0007H) 5= 7N
Atell Algob s ATt gAg 428 =}l YA mA (AlgeoMath) A
52 B9 nSEHz AYS A %*Xl.szuﬂé% ti<~(Algebra)5-& 7|5}
(Geometry)7IA|9] BE 43812 TR SWek= Lol dh=Eyjshgojaido] wak,
1770 Al- = 2843 37 /a4 22 Hgohs -3+ 1 581 A8 Swolct.

2 o

WEHE 20243 49, O™ el
202697k A% WA 34,0008 %“éﬁ}%ﬂt}il TS HAE 719 = F4l&
olF WAl I Z33tol 2024 3,818 ol AREHTH 2025W2 20229 7R w3t
A, ALYAE BT =}, A sHdA, 58 7HA 5ol ShEd 3asof Ankst Mshrt
Q= A7]0|w760) Y & t&—% o|Fo] Y= FAle A= wAel7] Hiwol AP A4
= 20 FLH 02 £AE FAISES sk 2o 7MY Fa5te] Y49 HIlE o]E&9]
2 Ak WA S/ HRE EHSI T

20269714 4 &
oFA5}al, 3t stwof 2~
9 1.159 1, 20264

20249 5¥ol= Al HAF A Ao A 7|9t =9 4 A e AT 255
gAg Qlxe} AAAG QDS TR, HAE 7

&5 ﬂ—?@ﬁ% At =4 Jme(HAE 717], HIEH

ARl 55 ZEst= 7lgolH ik 9639 olrh. ME === Al A

= g1 7Ao] Uk olmelE 2o 7 A5, stw FRFo] o ZAFekel ol X} T

+ Yok Zebsiaith. Al HAIDwatbA7} stwofA &8 2l tAd

oA 5E & UEE AA AT FARE A E 7]7] BIAE 78S 155

75) BTDS LI S0 ZHAN), SIRUSHONE(AS!, il ABHA), BRDSSRHRYUTISBA o), i
HHEMI|SH3|(HORIS HMEN S

g % WA} 2 34,000
~39] Ak WARE SHHSIEE Sttt 2024 1.15%F 3, 2025
1.1

d _;Oi'

lil
o

76) 0| HHSS DF SHS0| FON-01Y- BEINN S D2 NS 71T SSX SAIZ MMl U FHS £1
olct,

77) IS0 HEIA S S8 HE S| 2k 0471 OL2E 2] 819 JIRIS UEE B ETSls o
IHEIL, ME i G T2 TR A2l Tt S, NI 28, ASEATS S 0] 558 5= 4
&I} M2 HIL BT} S S2 IAF AE(RE) BE SO2 T3 A0,

78) SH SHSIT} QA A 2

=l

—~

22K L) 7|25 HXIE

rurﬂ

7171E IS0 JHEAP F AMH EHEE =+ = SE AIS

116 =sojzeinyy



soo H5E Al CIX|ZulatMeot D)2 ws

g 7

_

719] A5 o F 52 AP At 177 A= nS53E AAA S 745t
A= Z2-F- 20 B A 717] B2 - &8 A E AeRAR 1811 Al

WA AREO] tiH|sle] 23 M= 2%+ 3L 6,0007]10] & 6009 V(@ F 149 &)
A Hef MEQA &5, FH& o

g0l 717] ] oA Hloju w4 5hs Esol AET 4= =S WA Al
WA SAE Eﬁh 7171 A4, 34 5 "HA4E 717] B E ddok= UAE
(Digital Tutor)E 1,200 ¥/dstal wix|gtct. st o] IT 7

Aofl st Aol 'WAYstH 2|5k AAm TR YAE

= A= A= SJ )l 1703 AAIskaL Al 25

A
i

SAE7} 8w o] olxal o AR T HE ARS g-S714]
Soteh. Al FIAE R EQ el A Hefaie o) me} e

= HWE
20234 6 "Al RIZ 00N SR SR
20234 8¢ "Al TIXIE WA T RS
2023 108 "WE M 2 7S 0
20244 44 "OXE 718 s S SRk et KRR Sy
20244 5 23S OXIE Qumat JHdA=l(eh), g8

Az BsF Btz 5§

H1E Al Cxgnnd e 117



MAE ALY AL DA AT

LPA-SN Al CIX[ZmatMof i3t 7|cHet 2

B Al CIX|Zwatol st 7|

Al9] B2 X3} 9HA| A7} -2]7F FHSHL Ql= o2 i £A1E sidstal g4l
Awsto], 35407 W59 34 d(equity)S SEH| Hl5] E8E & US =
717 AR QITE79) AlZE 7129 2234 F94 w50 §41& Evjet m& Fol
2L 2t HshE Frgtth= ojujo]th 80) AT YAE wikAl= Al 98t sk %1
o3t B4(Learning Analytics), 7H1E shg =3 £28 9HY3 953 s
(Adaptive Learning), SHY2S] THoA A 5 F
Design)® th¥et S5 FAE0A 71 E A5 A& 7| Qltt. wAb= s
St =8} A4 pEE ofsfistal HlolH 7|8t o]y HAESR, €Y, ZRHE S5 5
= AAsH, Al B2 WAL &5 241S harsto] g7, e shaAdFol He we Y
52 AlBot dHlol"E 7o & S S 7186kl AR &= Qlk.8D AT 715t
TEF 1S 7H‘jeﬂ 9}%7‘}—4 HE e =54 ] E}E A3 sk A9 Als= sl 28
], 274 71&Z o83l Al
5ot A WAR=
o shA A (} 7@—9—‘6]-‘— H=5 ]—E‘% Mckinsey&Company©] At W=
A OEH WANE T B S0 dotH, 115 ARt ofshe] Azt shETt AF
oGSt Hl ARRT. AR R, WA Y WS B Frofof] 16.5A1%F, S A
T 9 Aol 4.5A17F, A9 1, ARlA, AAA Z1siEol 3.541ks ARESHH, o]
= AA L5 AZEY] 49%] sttt YA A7 £H|(10.5A17), B7F 2 o=

ol
[-'0

ruiJ

Ol

79) Miao, F., & Holmes, W. (2021). Artificial Intelligence and Education. Guidance for Policy-makers.

80) Baker, T., Smith, L., & Anissa, N. (2019). Educ-Al-tion rebooted? Exploring the future of artificial
intelligence in schools and colleges. Retrieved May, 12, 2020

81) WKL, S=EWKSENE 21(2023), “Al CIX[EWIIM JHY 710|=2fer

82) SI=wS7HEr(2023), “Al 7|Ht SEES W1R0| Sigknt MhA|”

118 =sjojiony



+o+ M5 Al CIX|Z2uatMe} O wg

(6.5417h), B AFGARD, &4 NLTGAIRDI &2 ZFo Toidt.

Activity composition of teacher working hours, number of hours

Preparation 10.5 ' .." Student instruction
' and engagement
@,
0‘ 16.5
“ only
-Hsa
— 50 = Student 49%
Evaluation and w average hours1 of - : L . e~
feedback 6.5 w2 King ti &1 behavioral-, of time is in
© WarsIg e e e social-, and direct interaction
% week for a teacher e emaotional-skill with stiidehis
. . development
Professional 0 35
development 3.0 0@@ @ - h_
tudent coaching
Administration? 5.0 SEII“‘ and advisement 4.5
[O13 5-5] wAte| ARAR &E 3Hg
At&: Mckinsey Global Teacher and Student Survey
AL B S0 P WKL B TS FRSHL WA sk B9k Aot £
o] FFEHA 7H3 ) Srao A A A= U= et 4= ok ES SRR | OIE%
g 7|5ho.2 Azt shgol Al A ofel g3t A el 2ok sty W B @_
Aol Tttt &5 FE Farste] Zdof it 7o) Q= olsiE B e.E W ofolof A T
AN AR A7t A Ao Z|qEc
Shet hebde] BEI AL S50l 27 hE 4T BRE /T glow, B
87 o] o] i3t hYH L 83T E A A H ofof i HE BRI, ofef 1Y
© SAte] THop e A7 02 Uehfie, shaAke] 2 W g o] Wiske xste] i
97 G EEe A9 S5l et MRS A FHOE Uiro] BRat

1o A= 7 A UEu= shgAt ZEno] %Izﬂ_ﬂ
Z22]7|(teaching to the middle)"gt1l F27] % e},
3le]o] glom, A3 Ao E AFHUH A& %Cﬂ, 7]-1’3_59] T2 WS AH|AE
S8 GOl Ao et 2 EY, theo] A|¥H A2 J4AE AT o vk 1y

(o]

AE H

Eé

N

Mo of

rlo

-N

U
> H
o

H2E Al CXmnMol yst 7jcher 221 119



ol 5

A SAFUT} Ak 02 o] 7o)

Al(Universal Design for Learning,

°

=
2 o] F9of|A AFEH, Al 7 gt

L==Xe]

o

ARof| A A =

2

Ll:l

spfel

o

2 Qe F-2 25105k 37:%0]e}. o] Fo

1
=

ol

N
algo

o

SN

Al

]_

R
=
=

°

A

]

_ﬂ

o

R ARlA

WY Al S A DA AT .
A

o
Vg2t

d

oju
T

~H
)
o}
<

ol
1_.mo

oju
ﬁo
oF
<|m

S}
o}

a7o] %A
o] ojtje] g o}

ol

_OI_M

ol5e]

ol
<

™, Al 7]8E 7]

o]

A7 1

o] F23lt}. o]

Tli‘

170l A|7] €.

ZFefl o

.

St

FE NSy, A4, o

&85

4

°

S 2o

7]
=

oA Al

o] 7}X
pel ge

[e]

=
=

AT}, Ty w5 Al9]
1—4_0

&

wtof 7z
Sy
=]

7HA

S
A

]O

™
oju

70
o
e
N

Tor

J|
—_

o

i

Rt o] o

=

o

SR A2

ot

2
[e)

(o]
[e]

aL

Al

s

=
=

Ea

T HlolE]

H WL Al AH]
]:—é‘l_

-

=
o]

=]
o)

olet. ot

S3f 7

8
R

&)

253

Aol 71 &

t}.83)84)

Nd

]

A

o

A
=R

g =&0]

1

L

5

°

12

[e]

=

A=)

84) Rose, D. (2000). Universal design for learning. Journal of Special Education Technology, 15(4), 47-51.
https://doi.org/10.1177/016264340001500407

83) Office of Educational Technology(2023), “Artificial Intelligence and the Future of Teaching and Learning”

120 =s|ojpoing



Number of Learners
Who Benefit from
Each Approach

+o+ M5 Al CIX|Z2uatMe} O wg

Diversity of Learners’
Strengths and Needs

(2 5-6] sl ZEIY Het

Xtz: Office of Educational Technology(2023), “Artificial Intelligence and the Future of Teaching and

Learning”
Al AN E S 7S 5= Q= BIE A2 shd of=f EoF At
[E 5-3] Al CIX|EWatA SHA MH|A
= LHE
. L ol FIEH U RA, S EHO| S1AZE U BEHX X
e - UEY S
o « Y AL XE MY, 2= MY-FIt
+ SH Bt O[5 TIOJE] Tyt B B
e * A7 IHHAEE)S St shdo| S5H(0/H 24 X
e . TS St EtEO) 7t AE XIS
(BT 315) ug = FHI(WA}, Sh, %TE)_ tAS XA
« S8 201 JI5, g st Ul/UX 714 ¥ B2d BE
A= WEH(2023), “Al CIX[Ew kA FXIE0F

WEFE i@ doj2d(Large Language Model)°] S 450

2= JFS AIZ

537t 7Fss A5 (Automatable tasks), 74755t A5F-(Augmentable tasks), Al

= 7FsAo] ¥l g3 w1 U= AF(Lower potential for exposure and

H2&E Al OXEuy

ol that 7ichet @31 121



MMY Al Y AlLH 024"

ox
2
re
-

Z0}5 2= 9lo], Jm»ao] d 7}x1 9,15 A s}Eoﬂ A% 6;# pises ziolml, W8 g
B3} shg Aot 24 SolA Al9] Al vt B avbE o]l JfijlskE w50 7Hs 3
Zolt}, 18y S0 A AHAQ AT ARE w8 ER A AY g S ol7F WA

o 19 HTL o3| FR3H, Al HA =] ofei Ao BAch

)

)

H 5-4] LLMO| ¥& =0 O|Xl= F&

= g

« E FH TM, F| LS, 7IM 2 AIES KE 55 Ay
AMsst s YR - =
BE HUARE MBI A, 20 3 A =42l
(Automatable tasks) cto . 5 = N o -
EOIK B A AT MR AB—-HQt AR MY, o A ' 71
=7t Jj= oo o W= AAEL Y EE= AE0 gatd MHES @8 gt H0jE 24
" °° t"bl Tk) - Q012 SEAIE, HXS S WS X2 Y
ugmentable tasks .
o A BEY KUSARE 93t B 4
=7 ed R0 gYE - ZE 28, O ¥ Z=HEQ| et et =87 43
WA U= YR * SHYIO| AT
(Lower potential o wab Y S figt HE, X9AE 8 202t g9
for exposure and |+ o5 B/t H RO U0 CHE WA E AR
unaffected tasks) |« 3% 8K, 7|EF HE = g L A=S ESt 5k KT

Xtz WEF(2024), “Shaping the Future of Learning: The Role of Al in Education 4.0

AT YA 34 9] E?JEE 91%7% q1% L A}ﬂ%

=

ot 1
2o of 26%% A i’tﬂﬂ % tell 71 ?J%JE}. g 1?1% A A4 AtusH] 19 Y
2 AESARE 0.0129 74THE85 202349 AFwSH| FH2 27.1%

H] 4.5% 575kl o 1919 Y8+ AtnSH]= 43.49F Yo = A thv] 5.8% 5715
Aot 20239 Al ol&-2 78.5%C] o]Ett.86)

85) eF= AT (2023)
86) WSE HEXR(2024.3.14.), 20238 ZZIAMWSH| AL Z2F

122  =z3ojens



oo MR Al CXIZmBMe D)2 28

[ALISH| £% U 1015 BBF AWSH|(19-23)]

27.1
1.5 = gy AND. A4
l ) I I l T I I l

2019 2020 2021 2022 2023 2019 2020 2021 2022 2023

B At2sy) S(Ee) ~o- Hutjdl 328(%) 1Y YYF AD|H|(QHY) ~o- HACHH| SUS(%)

[ 5-7] Alu|H| S U 1019 WA AtwSH|(2019~2023)
A weR BEXNR(2024.3.14.), 20239 ZEDAISH|ZRAL A1y

= 3 279 Hetoltt.

Al CIX|Z2u a0 ChHet 22

Al A DA of] thgt 7|ehet 3] S-2oh= QAx A7]= 2 et ZR7F 20259
FE 29 FX5k= Al YA EHIRAE FRADG T 3] 57 52 FHho] 5975
T B 25te] 73] WS FREUT 20249 59 28U AXE TwSF9
2025 AT YA EuabA Q] F-Eof Tt Y 2> 20249 6¥€ 27¥€ Y 71+ 596,505
9] 5915 ol 23] WY FRE UL FUFIH Y2 309 5 55 o] 4]

H2™ Al CXEmaAo ot 7t 23 123



offt
15
i
rlE
=)
P>
r o)
Al
o
oz
i)
do
rﬂg
E
2
ol
4z
ri,
O,

o
o
1o
=
5
ox,
o
N
o
o
o
o
P
s
=2
=,
i
i)
gt
=2
12
of
ol
s
=
N
Kl
£
o
i
¥
oo
el

=
T
=

o Aol 227], 971 5

> 2 o 0

Ob>oﬁ
yrﬂﬁﬁnﬂ

o f

22X

rrfgﬁiﬂllmo
—LHJQ_\:LIFJ'D'F

> 2 2%

R s

ot = o o

o )

s% Mty ol

rlOOZJ“Eg}E

i Hoja o

—\-1‘:[‘ _:‘d_]{)ll

SRR ¢
oL

- Jl'

ox lo

S~

.L?l! _‘3_1’4

= K

R of

Ho :

)

Fd

N

i

el

[

g

|m

N

N

>

A

AT A S BT R 5902 Slokshs GARHl IAE

3 % QIekes Zolth. olo] LWRFE 20254 Al AL IA

o A HAT 4 Qb Aok w9 §RES BESIT Bt WL PR

£9) & BEAR A UXE 7]7)7} ohd AEA A DmIA A
o

rE

oF A+ £4 A%
o] A WA E Aok AR T A, 754 0 & v GIAQl WSHHo] YA
ASohe S AX F o] ZAo]| Tl thA| =T A2 353 Tt.87)

23] WS¥S]= 20249 7Y 129 AA JOE Fof WSFe IS¢ 5
T 7|02 HE JRENE W 8 wSAHo| tisf =oom Al tA D itA
of gisiM = Ao} o]RolHeh A H R Al WA 9] HM wibA A o 1, Al T
A] 3}

by EQlo] Wadt Qlxal 6] A, Al DA 9] shsaztel 39 Al
71%¥3t =9 EFgAo] Tigt 2]} o] ol A,
ohre] AE S oA Tt SA7E A7I= A Qe AT A wabA WS
ob] =S| AT E, B2 i FYsto] LYUES o2 B A7 AP
Q= olol, Al A= ETA Qi Al A RTA Qi HuE A7H1 9
o}.89) Al ADTHA £ B AR BAE A71E90ck A= 1,0007 AL A

87) https://petitions.assembly.go.kr/about/notices/152C967DCD270F23E064B49691C1987F
88) $t742] £12(2024.7.18), “GE& LY CRI0IH|, Al CIX[EWutA Gl= WAt At

124 =z3ojens



+o+ M5 Al CIX|Z2uatMe} O wg

ESHIOIA BEEE Al ZAgololH SPIEe AUYRE B £YHoH Al
2290 719 A e AR UL ARG Bo] RIS, B BE L ¥ 3

W A= AL, LAY JEH=Z =2=

0| Yo ARE Lekol Hale] Age
ot dlofe 5 A FRE $9% 2= YAche ATk

WAe] AT S E A et 914, B8, el ZHOINE o]} A7 3 9
AAZ TAE AL 78 B % AHIAS ALGS) B AES 19 e Row QE}%—

Y SolzkARk A8 B A1 QI9ITE"(40.6%), “SO1E A git}"(21.3%), “TeelA @
X 2 1 957879 HAHAT, R, TAE AL B 0% AHIAS 2000
B34 gk RS 59 A8, 717] B 5ol et B Fol 74 2 89102 24
1t}.90)

ol

Sstul E8(5- 188

RISHE 491 AJZI0) 274501 T8 UK 20| LEEI0A RIBHE 494 AIZIO| 71501 T8 285H= 20| LHEOIA
E——— 2%
291 5 CIXIE 71710 B8 U BT} ORI 290 3 CiX/E 71719) B8 U 24217} 0f2{9IA
I 4o 30,5%
M2 MHIA0 715 MBS BI0BH: HH2S TR0 LRY 4 Q= SABTUR(ZOIAY SETIZ 5)7t LHHA
32.9% 32.4%
CIXIE QImal(7|7] QIEH 5)7} RE8HA CIXIZ QIT2H(7|7] QIE{H 5)7} SEBA
27.9% 31.5%

CAIE7|7] 2= Z2 FEE0] 225014

25.8%

[ 5-8] Al 7|t =Y

ME2 MH[A0 ZHESI AB#E ©f5{0tehs HAZE M|
27.6%

MHIAZ 285X o= 01

T
Rtz SRISIHLR(023), “Al JI9 UEH 1ROl e T
20249 74, A= 253 Ak AHH7F Qe MR 1,000 2531 1Y 19,667
= WL ® Al qAE LA Q1o tist A2 23 Al A ibA =9 A0 59
89) FHND(2024.7.24.), “TIXIZ MESIA M AIRY, S B 22 BZICF
90) BIRDEIHLRA(2023), *Al 7|3t PEY DO AT LK

125

H2Z Al CXIZ LA 0] CHEE 7ot 22



MNE A EY A oY 27

St-UF = Ao SR EE= 1|59 31.1%, 52 30.7%C1 AL, ‘EEo|ty HHo] 38.2%
At Y9 BPole HIEY7E 73.6% % & $AE HYUA BHE 14.3%, 5 12.1% &
olSick. Al t)Ad WA =] BI5HA] P o] SR TAE 7]7]e] AL

Al o3 Aol fe=lolA’ 39.2%, SAYES] Haflo] Aok R BokA’ 35. 7% S
ot mYe sk 5k 9B 35.5%, ‘TAE 7]7] R 2 25.7%, ‘TAp-3F
A -BHELL O ALY BE 22 7% 20| AT},

T 5-5] wgo| Al CIX|SHWMA TQ MB(THY %)

= = =5t

Hoise 3ok HE o e =9 S8

oAl B8 BE H|S2| B3 Y
52.7 20.9 14.5 9.2 2.9 73.6 14.3 12.1

Az =2 u=fHs] 12y ofEY, gEel

ESH Al HAE WA ZQJo] gt ALS] A Z23F T izl of digt o] shin
9] 82.1%, 1-¥2] 88.6%7 R stth= oAS A AISHA A iAo g Al gAEn
ThA] =9 T HiREAe 24 RS B2 Aol E sy ‘J}*é A A7NH A4E A
A 6ok gttt = 9]70] 60.3%, ‘Al HAE A AlHSH 2 5 @ A4 4
ET dAA 4800k gttt = 7o) 30.1%% UErgt

_\|‘_‘, I'U

(2e]

84—
N |

46.9
35.2
16. O
0.6 1.3
Ho st E%OIEt Easitt O
HRsHA SC Zasttt

oF
[E-

(23 5-9] Al CIX|Hulaty Tlo CHSH Abeld S=2st Hip 224

X2 =8| DRYS| TIY A, =l

126 =sjojiony



+o+ M5 Al CIX|Z2uatMe} O wg

Al F A @A 0] MH A BAolA2] ol ZAIFHY. 2023 109 249 71 -

Aoy TR Ao Bk A, A22(42) A25 o] whEw ik o] Holo] A%5H

R34S BEF TAXY AnEYold JAGRANE EFei A0 7459
1

o I3y 24 HEQ "2 -FouSH AR =AY ARE) A2V AE 7

Al FHAE G A0 MY 58 Hed B2z AdshEA @A) AP (FP)
wIbA 2lof] Ale} Agtote] shgH|olEE f - 24 oke HARRIA7HA] ZodEE A

=
2 2% 4 YUTHL B 4= QA 2to] B 4 ek M & 5|1 Yk

s

91) HM20Z (S =MO| AFR) @ W =M Y- A HY- 01 2l
g2 Hisgg o= Feltt.
92) YUHEALX(2024), “H22CH 23| L2 710|== 117

;

WY S I A (&)

oln

O HQBHA}

H2E Al XAl oyst 7|chet a4 127



H3H Al CIX|& Wt FGI &M

Al YA RIA FGI B4 B 712 AAE 344 A&d Foixt, e P32
on) ol A& Al YA D u AL} BE 0w F ﬂo}oq ATt 7o) Al
AL @A) At 30 B FHLT o F Al AES TFo] 9)AL AAFAC
20 -2 o me} P

m

[E 5-6] Al CIX|[2W3M FGI 2 LIE
= HE
« S Al OXEUIMOA SEEE A9 JHE0l UR 23, LLM, 4d8d Al &
SHR 7 stg LAM0| HEA FEEL HEEHEA, = gH HEEEA 712
Kul= 0] 227

(CHep |- Al DA U om0l 42 0 301 B
HIO
O

3 TR Al 48 43 WD et el 0| B

o ToH o= o o=t =
T —— o
HEs| 8% 4 oS

LEHEOIAL e I—’._E LWIHAZE Al 718t k&9l g1
(P OIFEIZ) |+ “Al WitME= SiEAt S| 7iEst S
* Al Wb @O0l HIF Zept
< Z)A A 71 YN SR DY O, Al OXEUNA USAREE A gEH0
YH0IE 2L’
LE5 © A ORIZ2UN =Y Yol RE HAS FHoA S/HoHor
(M AIZ|&) |- "et=0f WSHOH 7|2 Xty Al 22 J§20] 22”7

b

) “LU\/' 29 W= Sah HH HL0| A5, oY +EE HEY SEs fliMe i
S8 Ale| Sat 40| B+
* Al HRIZ W] SEAFD} 7%@% HOES A AR 240 T
o “1 o = = =
HR40J019) A Al WSARSH $XHe| #st 7h Xto|7t 2
(SoA) | Al CIXZ A o8| HS #%18}5 SHEIE H7IMO=Z JHAltn ZLE J
— e

Hoto] E0|E3OF
© IO BEONO SisETt £ ¢RIt B

128 =sojzeinyy



KOIAF (SAY)

YOIAF (AA)

SAFY (KA

KCHEEOJAY
(SAD

+o+ M5 Al CIX|Z2uatMe} O wg

Al CXEWTN B [ sigelts AENOs FEs 4+ Rl= AR JHH0| AF

54
WS Al QE WE2 SMS0

S|
! | A1 S Kol = US”

ARt 2H Ot DI2HME PIet wIEst YO HA=00F &f

SIS0 Al U, 2HEA SRS FFHOE FUte YH0| BT

F71H HEAMO| sher it £ G417t B

Al 0|z st =7tst Mt &9 /s’

=

WAt oh, SIRHY oAS AL RUHZS HEY + U= HA
tER’

Al 22| Held ZHIE oiZotk| HeH Ws =ES0[ Hat”

‘Al-Olg20 2 REs EE

Flet Cifet OfsatARt &7 827

=
=
i 4 QIES oIme A%0| BE'

‘WE S0| S5 H2MS
22Y Al I8 ZUE M X Y IIsy

‘AlI2 QIst WOl x 2t =V} 2t W AA 21 It

Al IS AAHO| HMENS HESH ST 4 Qs THE TRAATL T
Al IpAO] FTHEO) CEH ABHQI HE 2t T’

@ OfF SORNON Of% A7 4

H3E Al OX=anM FGl 24 129



M Al S Al DI AT .

e AIZD2|F -
w;— HO|E R nexH EREL TR

' o %ﬁﬁﬂf a_llﬁ_i_&‘ +ad

EPNE=Imin| N

RIBX| 5

[LMZ S Al DAl

Al2|E 2{ A A M A

HEXE HHwt
74K e
a5 .

[28 5-10] FGI =olAte 9= Satec

FGIoNA thFstAl =9E Athe Hoh AAAQ EY(Topic) 22 FEst7] {15 Al
A7t 159 gdS 9AER Agstal o] 7|We g EY By A4S &-8510] 87}
A E¥ O g FESIGIT A 7I/EE SAHCE EY g Foloilal 1 A3t Al /liE
A, Al X3te] gz AH A, ohoFet B, 388 oA, e aT &, Bt E
£31 HAE A, 2L 713 AT o0& EFo] AU Aol 7|vt £RE EY

42 oklet 2.

—_

130 =sjojiene



+o+ M5 Al CIX|Z2uatMe} O wg

AL7iE BM Al JEIzH}iI oE A}Eﬂ =4
oW M) = AlSH
Choset 2 Fys 323
48t 0 0] 7 Al Elxl J_JI-J-Il'kl Hear| 383
374t ot “*Iﬂi ?HH
stea 574 M22 7|22t 91™

[33 5-11] FGI =2Ale 7€t EZ| 14 Zat

AR U8 e, @A) Al DA aTAolA AL EE Al o] BEsiths A7)
Z1E9Ich. LM, A% Al A5 714 5 W4 7h0] TR} S514 28t of
ekt A o)} Qlojof Shehs Asivt A E ) B3] L8E Alo] S5} Al 95
wETole] 7]ure] XA Al Bd o] WaAo] ZRE AT Al Aslo] T Al
47} S Bast o)A otk Al 7|49 B2 Ul S5 ves ), A4
9l LB W23 Qo] Evt Wastn] 34 Al LS A9 BAje] s} 2t AxpL 2
R EEEFEREE ERR L EERE RPN ERNEEDE L
ofc. Thapy TolA 2R A, WA}, SH, shRmo o)A e s mUHsL
§HJet 4 9l A F-20] a ks oA AN Aleh g Aotz mAI)
£ 9 L8 Aol AWEolof shol, Al-opdm T B3 mElRo] B A
seolEjoict, B4 ol ZHOIAH Al FTEIEe] Wapd BA} 1% BWE Aotz
oloj 21 € eV} AV RE e S5 @M wAe Hﬁi eSS

X

=

q

o ot

o
&
o N o
é
lﬁ
=,
N
33
10
ty

19
;E’r
o
l&
_l

HU
_ll)l' mol
o2

ol

O

%ﬁ_q— 714;]-;@ o)
T URAAE AVIEIH. FE% SEe B, Al HAE

X,
1,
X
=2 g
>
1o
ol
i)y
fol
J;
4>«
F_R _;olt

H3E Al OX=anM FGl 24 131



WY Al S A DA AT .

l

Wik £Q] 3o BE BAE &
o] 942 %ok ste] Thargt of
wolElgint WA A4 e, YAAEeke] QA ek, 7 kel Al
ol thg Wkt A7, Al 2% AAge] HS A5

TR ZEAA SR QTET 0] 2L 7]5)9}
2 2718}, ) 7 W AA B3 A, 2R AL 1S
qlol S B4 Al 23, Al 9l Eebgo] ol ]
54 754 Al B8.0] 287} A B8 BRE g A7E Sk Ygo] &

=t

=°:
rL
N
_>,i
1o
2
N
mlm
OHH
oo ]
>
tol
2
s
19
H1
e
ol
fo
Sy
9,

30
Ir oo
j>
N
=)
o

E

4 o
ol
i)

fru

o F

& rultx ) Iil
PR
o
1o
A,
=)
E .

I=
ac)
=)
e
k)
i
il
[
Rl
Ho
o 1o

FGI Y-& 715 44 870 B 3t A 4= Aokt Al 7ig SA1 T AT st
At 9] %‘é% 0.85% 7Pg &2 &olth. o] Al Higt 7|22 o|sfet A A
El 0"“0] ol 2 12 H‘ﬂ U< At TS F E”A e w2 AW

519 180,739 e AR o
01 ‘W sl S8 ol 3443 BAL BAE A 0839 O
A2 Hol 3 glow, o Al PN F :

o,
oX,
gl
)
N
N
é
H
P
)
olo
i)
)
i,
i
9
(o]
mlo
i

AARRETE. AL 7 EAF HAE 7HA 9] deHd2 0.45% AHiF ez @2, o=
A Aol Higt o3 et A=A oS- Atolof et =0l EAIRE Qlulettt. Eeh o
Fat E30] 0.5 o9 AfAS Kol ol Al & o] 7 20| opd FokA
HolA = ojoF & AlARRIT. 53] et BT T 80 9] w2 9
0.81)2 AH8]4 =9 W9 TS A=t Al AR A9t w5 o Y 7t
o] dvg 24 Adte A Y s T2 AA 0 o] Sl 4 1l A
o] Beehg HojEt. 53] Alo] tiet ofsi: A|aL, A=A b5, AHS]EA =27t 7]

402 AA=olof 3, ol et A A A Sgo] A7HE.

132 =3ojzeinyy



+o+ M5 Al CIX|Z2uatMe} O wg

SEEN SH MEL 7|59 B
Al TEh ALY 76 0.66

CHarst BE - 0.6 0.8 )75 0.68

H3H Al OX=nnM FGl 24 133



MAE ALY AL DA AT

H4E ARsps=mnySRErs

I
HI
1z

480 M= FGIE S8l mad 78 ol T Aot Ad 1+, AR E B4

o 27 BAsuA St

A, Al Higk g e &4 wE, S5t Ale 179 82 AFEY 7IAE 2
T AEE s VEE EFEHY 79| A ut AlFA s Al g (Machine

Learning), @21d(Deep Learning), ZAH Al 3
AFE ZAsHd HAl Y L FT0 Qs =AW AL 2 AAE Al 450 48
12]of| Qlo] dAGE Afol7F ARt A Al HAE WA E E2d s 5
9] o|si&AA7F Al HAE watbAfof| 2-8-5= Alo] s 41 7'dE ARkl Jle
o o]of| ojw gt ol Ql=A| T QIS =015 A7 AlAUYE a7} Ut 5Y5t
A A= HASHE R AR 5 AZF 485 AT shaadels & &o|7 E4
517] diZoltt.

A, Al 7|& Aot £5 a2t AR 240t Al= 1 AlZE S4lE 0] & 7le&r o
YR Al 847]e0] A $ES HolA M
20154 223 dA9] Ale &415] o 0l o™ ol= Al 7|WF wSAH, adke
A e FE A BN JAH =z dEsfiof ok AlARRIT.

134 =siojyeiry



oo MR Al CXIZmBMe D)2 28

1998 2005 2010 2015 2020 2023

[ 5-13] Al 7|=9| st

Xt&: https://ourworldindata.org/grapher/test-scores—ai-capabilities-relative—human-performance

A9 Al wSAH7E @A dRtsle]7] ojdE v 7]&o] w2 %13}
Ath= AL Sttt ol 12 20234 295-E 20244 6¥7HA Q] AT Al =
9] 52 v|wst Aot} 2AW Al2] 4%, 14 Thof] 5812 Aso] Hapt AJZ o 714
< Al XY Folek. A Al A9 axprt @4 A-8E=tl A7} lth= <nlolt.

Al model release and capabilities timeline

Claude 3.5
Sonnet
. GPT-40
Claude3  Sgmini
w 80 4 g
o GPT-4 Germini
8 Tubo’ ... UinatlP o
[ - :
X 570 cer4 . J 8
% e R *  Gemini
= £ 1.0 Ultra
O s Claude 2
E 60 0 Claude
oM ® GPT
Claude 1 & Gemini
50 [ [ [} ] n, 1 1
Feb.'23  Apr.23 July.’23 Oct.23 Jan.24 Apr.24 July.24

RELEASE DATE

uatio

[33 5-14] =) Al 22 MS HS)

Xt&: https://evolvingai.io/p/anthropic-now-leads—ai-race

HM4® Al OXERRM 0l 24 13h



& Fofof AIE =5t = Al QIIHRE o]Fo|A Yt} WS Fofo] ATVF =
o= 1970 o = o] FoHtt.93) WALS] Y A== ShEAtol| A 7 a7H4
HolA|qt, B= WAL} Sk 7He] At A =gtk FA] E7Fs AL, olof AFH
A 7HQl A =E AT HHo] A=At FAH 0= & (Rule) 719 Al
7S g8oto] Z3d sh5(Adaptive Learning) 2 7HQISt Sh5(Personalized
learning)& A5 2= FHSFILA Sk o] o] FofFth.95) W& Fofof| A AlQ] A&

o S B AIES L B7E AL B ALT Y Al B ADE Egtol
of 2] O WA Hr}90 o] Fol = o]efFh 1T AkHe] Al e BEE A

T, oF UL &4, A Y AEe) 5 1S9 opefst Bopel HEE o] E8-E Qo
W12 (McGraw Hill Education)® ddA 45t &gulA #Y(Dreambox
learning)®] o] 5°] 1 oo|t}.97

MY R W TN

] stes e

(28
K= 0158H2018.10), “wSse S, AI", SWHEMATA MASHE

5-15] Al 7|8t UHA(ALEKS) AJARIS| 51w

93) UNESCO(2021), “Al and education: guidance for policy-makers”

94) Bloom, B. S. 1984. The 2 Sigma Problem: The search for methods of group instruction as effective as
one-to-one tutoring. Educational Researcher, Vol. 13, no. 6, pp. 4-16.

95) Carbonell, J. R. 1970. Al in CAl: An artificial-intelligence approach to computer-assisted instruction. |EEE
Transactions on ManMachine Systems, Vol. 11, No. 4, pp. 190-202. ; Self, J. A. 1974. Student models in
computer-aided instruction.International Journal of Man-Machine Studies, Vol. 6, No. 2, pp. 261-276.

96) Baker, T., Smith, L. and Anissa, N. 2019. Educ-Al-tion Rebooted? Exploring the future of artificial
intelligence in schools and colleges. London, NESTA. Available at: https://www.nesta.org.uk/report/educ
ation-rebooted (Accessed 28 March 2021).

97) 01582018.10), “WS3AIQ 5, A", SWHHALA MAS
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29 WL 2AY AIE 7|¥to 2 w2 Xs}sta Yt 20244 59J QE A=
Zste =A Al 22 AGPT-408 HIEsIH chggt 71 5= 5/M5tAAL 11 3 e Al
FE7F 2=l on ShEA7E 2 AW AlF] A2 A0 R Sh5ohe HEE EHE S
o} 20249 7€, 29 HURIE(Deepmind)= 58t Al Yo E I (AlphaProof)
o} 71518 EAIS == ARl YA 2| EZ]2(AlphaGeometry2)7t ZA|48H- Y njol=
(IMO, International Mathematical Olympiad)9®ojA] 2HE 459] J&-S 7| St

I EEPRS AU FAGEEH o= HigH sl B Hel A A5olth99)

Score on IMO 2024 problems
42\ TOTAL
40

M Gold

W Silver
20 |™ Bronze

30

Points total

M Other

Our system

Human participant rank

[12 5-16] REAI £3} AIRE(Zhet 29| IMO £} Al HX(P)

A= https://openal.com/lndex/hello—gpt—4o/, Deepmind(25 July 2024), “Al achieves silver-medal
standard solving International Mathematical Olympiad problems”

R, 9 4%, 5k SN 904 Sol v sAehy e £
741-41 AR TR 202 A 4 Itk

98) 1959 2l IMO= OfH| £8IKE0]| H2= AP U= HE|0|0] 2 LHHO=Z Eol= TRAM S4A} f*7 t
IMO CHEZ LA HECH Al 20F7t HREHA IMO= Al £318 £2 5318 WIIoh= 7|EC=2E AFZE W QT

99) Deepmind(25 July 2024), “Al achieves silver-medal standard solving International Mathematical Olympiad
problems”
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[O13 5-17] 289 Aug S 2F(Bloom’s New Taxonomy)

Az WL, eRusssgE(2023), Al CXEudA JHE 710|=2t01

States with Al Guidance for Education
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‘5..5‘3-“’-

-
.n‘-%

[13 5-18] K12 Al X|ES WHESt 0= 2274 F

Atz: https://www.aiforeducation.io/ai-resources/state—ai-guidance
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o= 2270 F9] A= AL AR 7199t 99 14, =R Al AR A=, SA
ot %’4’55_} AT & Eiﬂif\l A, AlE A7 A& HiA7E obd B B2 AR ER
ENlR F2 ¥ BN = S5E FsiE EAT. sHAR, A 28 B
A Apel o] —E—XH"EEQD% ol 252 Al -] Ao1A TRt ool =2l Al Y=
ol & = QU L= ATETeIY F T—% Stale PK~5(RAlE~5shd)ol A=
AT il vi-p= SA= ARITE] AH A o222 AFHA ko, HE et #
=, OAE AR, Al A Ed= QA4S 23t UIEM gE Ao AFokaL QU
o~8stdoM = AP TSI EUE Pol= MRS B3l Al Shs2 AlAekaL, e o
o}, ORI AlR1e)4, v of HEHA| AlE AF3T 9~138 304 § SHH o2 Al
AREol 7hs s, HRTE BEEA] 2k Al& dRE. o)A dA 252 Al 88
AOIA T gRt =27t o] RO A AL QlFof| FEokal HH HYE FS AAefsfof et

II:l

[

PK-5 6-8 9-13
Learn About Al Learn About Al Learn About Al
- - Learn With Al Learn With Al

After learning about Al, After learning about Al,

students may begin learning may begin learning
with Al using teacher created & with Al in more independent use
monitored chatbots ;

Continue Focus on:

« Computer Science

« Digital Citizenship

*Maedia Literacy, including

awareness of Al Generated content

«Data literacy

«NC Digital Leaming Standards

+ Portrait of a Graduate neracy

+ Learning ABOUT Al *NC Digital Learning Standards
. it of a Graduate

Always follow Terms of Service, CIPA, COPPA, | *& ng ABOUT Al

FERPA, & PSL/District 3rd Party App policies

[ 5-19] 49| Al 2|E{2{A| EfafQl HIARR!

Xtz: North Carolina Department of Public Instruction(2024), “North Carolina Generative Al Implem
entation Recommendations and Considerations for PK-13 Public Schools”
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A FRIE 7ol a7-Er. SEIA AGPTY Ze= HH, BHEA] A419] A2t
E£& I AXE vHsH ], AGPTRE A3 SAE v s EEolu 3
Aoksl7], SAIE v & GPTE] es Utd F-2of tisf o &o] ==o]
A1) Az oA AZEH A=A 4 D7) 227] 5100 AIE -8t 9lof &+
o

1 o= W 4 F J2A-go] Y dofd = e et Hts &2

O ooy 4

o}

¢

A, shaadt S olaroltt. Mt 71 AlZF of @A 28 854 18l A
1=]

2] 1
oIe}. W48k 3 SoA AIZE A e o] 28H T L8 wukE s el
= A8 A eis Aol that A% e AHavt olsid 4 Gl ol Wez
KA A Holo} T 51 BASKIL ek 10D ATk 5] that el Felol A
= LRI AL 0 3T AT L 242 AYst AlY) B8H FFAL Bl
FEE oo} T2 BRI Y100 o] 23t Hgo] SubElofof Alo] 7]uHe 3142
THe SuteA BT 4 YT AAYL B 4 Ack. 2] R

A oJo} th8te] Hamsa Bastani(2024)%] A7olA= AIE &5 &85
g stgRI7F HojZivhs £4457F AA = e dtollA= 1,000 1584y, o

100) 201015%A(2024.7.30.), “153 At WA MGPTZ ‘SHIE PE}SLCY
101) w=£(2022.8), “AH| HES X|Hoh= WSE0F Al R[22
102) QUIAT(1999), “BEIJING CONSENSUS on artificial intelligence and education”

103) W=(2022.8), "AHO| HES XIol= USZ0FAl R2|2A"
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otz A4S AP 105AIE B85 ¥e I9), 238(Y8 GPTE
AREShE T, GPT Base), 315 AP A% Al FHE ARSRE 15, GPT Tutor) 2
2 Hro] s adts vl shlth 109 Al9] =25 wrom Alge BAIRE 23 AlE &8
gt O52] Aol FEHEUL, 53] 37059 Aol 7HE w2 Aoz E4E . SR
AL glo] Al¥E Evl= 2259 420l 1059 SR 17% WA YgeH, 17553
0] JA0] &t Ao HALQIr) o] shISo] AJ0] ATIE SAEF 0 dlols
oje] AUAA Al &L 3¢ 23513 Shsa 7t Bolths A ulet 109 Al &
83 W52 AlZF S AR %2 FEI(AL Free)F-E] Alo] W2 ehS Foloh= FH
(AI Empowered)7H4] TRt 822 451 S3Hd 4 Jor A83Esn v &
ot £33 st S adrt S HAL ofof 7Rkt AAH QI E]o] Hasi.

104) GPT Basel= YEHHOI ChatGPTS QARSH ZICtst I2IET} AREIQIT SHA0| MS5IH RRHQ| EHS HiZot=
AOS SUEE 52 U5 BAI bl EBS HOM £ HOZE A B HEIKE: Al g0 ARE B
£ ©5[21 X0 SFECE. GPT Tutor 12 TAIS0| SHo| A{EH 443t ZEDES ST DOl SIES
ToH1, YHE TS HI2 K| 40 SYXOR SIS ofEE 4 Y WO AASON 0] ZP SMSS O =Y
3 H2S o1 SHGZ ) CHof =2loks 23| AT B IKRl A SIS, Al 10| MBS B i 7IE

105) Hamsa Bastani et al, “Generative Al Can Harm Learning” (July 15, 2024). Available at SSRN:
https://ssrn.com/abstract=4895486 or http://dx.doi.org/10.2139/ssrn.4895486
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(Al free) o Al AFZ2 Stdi9 sf2X Tdd fITHy
o SN FAG M0| EoE + US
* Al= EQIAEY, A=l MEWL 22 S MU ALSF
Al BX * HZ ME=S0= A 4gst 80| ZAEX| =
(Al assisted o XM= X 029 A2 SN ZIAY 2ot
o ZT ME=0 Al ME UL AME Z3E Ealet S/ HE=0| 2R
* AIE A4, 28d, HOd e 7ol HEHC=Z YoXEolH ME
Al BH o SHY2 A7t *_o”’c‘ié._r E? LISl et O__mgl 7:.*%1;} G7tS MSoHor &f
(Al enhanced . N 4 ZH=2O| ’%*5_1’5‘*%1} HZH ’éf047r 2o
o SHI2 Al ¥ ZH=O| Fagut SZY0l MRS
* 2T ME=0 Al ME UGt MY Z3Z Zefer JAet S/ HE=0[ 22
o Al| 2t SECZ O 2/tSUE Aas dX/tso &
Al 25t (;’SQIL*‘ A7t %fﬂ élejE:’AI-EA-I 6—!':0”%0‘”7'” et 209 I
(Al empowered) y Z—.”éé*% A7t dgst %: LH:%OH Ciet 217tel 7:.*5_34 G7tE MSeHor &
Y2 Al 4g ZHX9| F2ig, 384, 20 Ms o

o
o ZT ME20| Al AIS WS ME YIS Hefer YAet S TE=0] 28

At=: WDE(2024), “Guidance for Wyoming School Districts on Developing Artifcial Intelligence Use
Policy”, https://edu.wyoming.gov

CHAA, B4 Aol that B ol4rolet. Wt HAL Boke] Aol e &
Aok 57 40 Bl 2AHe Wl 9L Wt B4t BT W, 5 54 150
oA BelshA ebe v 2HET HEAQ 7 Ju HIAE ey o] 2L A
o 222 Fo gAE FU% GRS AAGU olet 2L 574 U2 B9 4
A3 AE A4 NS BASHE AAUSE): B A £3)L 7PgEi 100

106) Chapelle, C. A. (2008). The TOEFL validity argument. In C. A. Chapelle, M. K. Enright, & J. Jamieson
(Eds.), Building a validity argument for the Test of English as a Foreign Language (pp. 319-352). London :
Routledge.; Kane, M. T. (1992). An argument-based approach to validity. Psychological Bulletin, 112(3),
527-535. https://psycnet.apa.org/doi/10.1037/0033-2909.112.3.527
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57873 SHAA dird e 1 18 ARg-= ’SH FoPu= Al BdS EHT o o
Fet o] HiF T EE 7 RS Eﬂ 81 127 Zdoldi gt d&

107) Belzak, W. C., Naismith, B., & Burstein, J. (2023, June). Ensuring fairness of human-and Al-generated
test items. In International Conference on Artificial Intelligence in Education (pp. 701-707). Cham:
Springer Nature Switzerland.

108) Johnson, M. S., Liu, X., & McCaffrey, D. F. (2022). Psychometric methods to evaluate measurement and
algorithmic bias in automated scoring. Journal of Educational Measurement, 59(3), 338-361

109) The IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems. (2017). Ethically aligned
design: A vision for prioritizing human well-being with autonomous and intelligent systems (Version 2).
IEEE. https://standards.ieee.org/wp-content/uploads/import/documents/other/ead_v2.pdf

110) Von Davier, A. & Burstein, J. (in press). Al in the Assessment Ecosystem: Implications for Fairness, Bias,
and Equity. In Artificial Intelligence in Education: The Intersection of Technology and Pedagogy, Springer
Nature Switzerland

111) Burstein, J. (2023). Responsible Al standards. Duolingo English Test.

112) Auernhammer, J. (2020). Human-centered Al: The role of human-centered design research in the
development of Al. In S. Boess, M. Cheung, & R. Cain (Eds.), Synergy = DRS international conference
2020 (pp. 1315-1333). https://doi.org/10.21606/drs.2020.282

113) Association of Test Publishers. (2024). Creating Responsible and Ethical Al Policies for Assessment
Organizations, July 12, 2024.

114) U.S. Department of Education, Office of Educational Technology (2024). Designing for Education with
Artificial Intelligence: An Essential Guide for Developers, Washington, D.C

115) Wang, G. (2019, October 20). Humans in the Loop: The Design of Interactive Al Systems:https://hai.stan
ford.edu/news/humans-loop-design-interactive—ai-systems.
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116) Jill Burstein, Geoffrey T. LaFlair, Kevin Yancey, Alina A. von Davier, Ravit Dotan(2024) “Responsible Al for
Test Equity and Quality: The Duolingo English Test as a Case Study”, https://arxiv.org/abs/2409.07476

117) W8E(2022.8), "M HXS X|Hot= WSEOFAl 22|22

118) North Carolina Public Instruction(2024) “North Carolina Generative Al Implementation Recommendations
and Considerations for PK-13 Public Schools”
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Xtz: North Carolina Public Instruction(2024) “North Carolina Generative Al Implementation Recom
mendations and Considerations for PK-13 Public Schools”
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119) WDE(2024), “Guidance for Wyoming School Districts on Developing Artifcial Intelligence Use Policy”,
https://edu.wyoming.gov
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STAGE 1

Create policy to address the immediate risks
so that Al does not undermine learning during
the coming year.

o

Bupy e 1ev°*

STAGE 2

Facilitate organizatinal learning by making a
small but strategic investment in harnessing
the individual learning of the many educators
already excited about Al.

STAGE 3

Indentify areas for improvements and
@Q effective trasnsormations with potential to

9’?1‘ & Tranfo‘ma scale to support the education system.

[O3 5-20] Al WSEM JHLo| =8t Hx}
Xtz WDE(2024), “Guidance for Wyoming School Districts on Developing Artifcial Intelligence Use
Policy”, https://edu.wyoming.gov
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A=: https://www.zeta—alpha.com; Analyzing the homerun year for LLMs: the top—100 most cited
Al papers in 2023, with all medals for open models.
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123) UNESCO(2021), “Al and education: guidance for policy-makers”
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Technical automation potentials by scenario,%

100 Updated early scenario
|I'lC|Ud|ng generative Al2
Updated late scenario
90 - including generative Al
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. 80
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70
60
50 = T =7 T T T
2020 2030 2040 2050 2060

[ 6-3] AIZ QIS X}S3t +F AL
XtZ: Mckinsey&Company(2023) “The economic potential of generative Al”
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Xt&: Sequoia Capital(2023) “Generative Al: A creative New World”, AHKPMG
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Regulatory
frameworks for AI

XtZ: Futures Platform(2024),
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Investments in
workforce training

Labour shortages

Advancements in
Al and automation

[22] ALER2

Four scenarios on the future of Al in the workplace”
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s+» Abstract

Future policy research in the era of the
generative Al revolution

The rapid advancement of Al technology is fundamentally transforming
society, as evidenced in the comprehensive analysis presented in this report,
which examines three critical aspects of Al development and their policy
implications as of late 2024. This study first explores the evolving landscape
of Al policy, highlighting a significant shift from purely promotional
approaches to a more balanced framework incorporating both regulation and
advancement, as exemplified by landmark policies such as the EU Al Act, the
US Executive Order on Al, and the UK's Al regulatory framework, while also
noting the intriguing emergence of local governments as key players in Al
implementation and governance. In parallel, this report delves into the
concerning proliferation of deepfake technology, which saw a remarkable
31-fold increase in attempts during 2023, presenting a dual-edged
phenomenon that, while offering innovative possibilities for media
production and content creation, simultaneously poses significant threats to
individuals and organizations, thereby necessitating enhanced detection
technologies and robust legal frameworks to mitigate potential misuse and
harm. The third focal point of this analysis centers on South Korea's
groundbreaking initiative to implement Al digital textbooks, a world-first
endeavor that, while promising personalized learning experiences and a
potential reduction in private education expenses, raises important questions
about educational effectiveness, fairness, and safety. This ultimately leads to
eight key considerations identified through expert focus group interviews,
including the need for clear Al conceptualization, comprehensive case

analyses, multiple stakeholder perspectives, and systematic measurement of
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learning outcomes. Throughout these analyses, this report emphasizes the
critical importance of developing proactive, balanced policy responses that
can keep pace with rapidly evolving Al technologies, while simultaneously
ensuring adequate safety measures, promoting innovation, and maintaining
public trust, all within a framework that acknowledges both the
transformative potential of Al and the need for careful governance to mitigate

associated risks.

Furthermore, this study stresses the necessity of international cooperation
in addressing these challenges, particularly in areas such as deepfake
detection and Al safety standards, while also highlighting the importance of
developing robust domestic frameworks that can effectively balance
technological advancement with appropriate regulatory oversight. This report
concludes by underscoring the urgency of preparing for future developments
in Al technology, including the potential emergence of new educational
disparities, the likely rise of premium offline education in response to Al
integration, and the possible transformation of educational boundaries in an
increasingly Al-driven world, all while emphasizing the need for continuous
monitoring and adaptive policy responses to address these evolving

challenges in the rapidly changing landscape of artificial intelligence.
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