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2022\ ChatGPTE HIZ3 4483 Al BAE9 thA 542 Q185 (artificial intelligence:
Al) 7€ o] et 125 3EE AU
T 2HAQ FE 58S AR, do)HE Al= E33 AdS
o} aFshs 2R/ ST F8 Ve d W o "L]%X]‘S(artlflaal general
intelligence: AGI) 7I'¢-& =
o olEe 7l T2
THE 2ot
Helde] thietal 8= Hinton 2+
0] 10~20%" 2kl A om,) 537 3R] Bengio W GA Al 2]~ A Y-
AT T 22 AR gFojoF dtta A4x3Th) EU Al Actt 39| A& 57]
B ABlzs} 2ol 1435 Al the Al Y= Slmste). ShA|RE A o Fof W At
AHe) A ghele oS ml et
A =ole Al N S S FAste S8 IR FHET R He ARl thHs
A

= f
A S 3A e w3 el Utk 53, 1EY $S AW AV} oplske A=

A

1) T. Deschamps, "Nobel recipient Geoffrey Hinton wishes he thought of Al safety sooner," Electronic Products
& Technology, 10 Dec. 2024
2) Y. Bengio, "Al and catastrophic risk," Journal of Democracy, vol. 34, no. 4, pp. 111-121, Oct. 2023.
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FHTol= Al A28 & 78 t3eE Aok Aofsh= Zlo] dubzoltt

OECDE Al Al28]lS ‘BAIA e 5414 B85 ffs) F4d 48 =iy 293 87
oy 7H Aol 9Fe = 7 e dF, 2=, FH £ AN 22 Y A=

71Al 719k A28 ol2kan A olstr A, AlzEvin teket AeA 2 A8

T vk A3t o] A= FFY Qv EFO|WKISO/IEC 22989:2022, NIST
K AFA 7B A2z A23). HiiolA

3) “AFAT ol Bk, F8, A, A, Aol olsl] 5 QIZto] 74 A3
A& DothARZ A13).

4) A. Placani, "Anthropomorphism in Al: Hype and Fallacy," Al and Ethics vol. 4 no. 3, 2024, p. 697.

5) OECD, "Explanatory Memorandum on the updated OECD Definition of an Al System," 2024, p. 4.
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T FE ASHOE WY 5 A3, AR 4 D volEskel HHHY JBAEL 5
F42 $4THI MHITL) EU Al Act 94 "Al A2ilo] i3] Fo) B 4 gl A4
& ANS% 5HE olElahe, Axdo] Abg Fol WET 5 QA AEDI A&erho

1

EE A (inscrutability)> Al2Ee 25 & oldlstAY AWy oHtE 54 ¢
gt} NIST Al RMF= Al Al&'E] AlgtE AWrbed e 474, Al Al2E 7ol
HZ oA 2] EA438 B, T Al Al2H] 243 B840 20 BRG] =2

o
5 9, aze] 1% 24 olgA WE 5 dlrkn AFFTh
2. WSl Y9I

7t el oot &F

Alet #EE 9F S A3 T27 HYEL AFS g5 Ay 3oz metdir}
ISO 31000:22018= A d<S A A &3 1 A7) A4 == AEE A3 H =2 A9

St} NIST Al RMFY EU Al Act® vlz7EA|Th12)
Al9} FHE g g2 u§ BRst thefste] di-go] g4 Rtk oY AsH-S el

6) oldg, "ATA S A F 7 AT - e 7k Al ek 58 7N 1A AP A70E, APRERA,
2024, 11-12%.

7) OECD, gp dt, p. 6.

8) EU Al Act Recital (12)

9) OECD, gp dt, p. 6.

10) EU AI Act Recital (12)

11) NIST, "Artificial Intelligence Risk Management Framework (Al RMF 1.0)," NIST AI 100-1, 2023, p. 6.

12) NIST, /bid p. 1; EU Al Act, §3(2), Recital (15).
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at7] flste] Al 918E WF8stel= A=t §lo] $kth Slattery et al.(2024)2 437 &-7-A7l
5 &3l 7777FA 9] Al 9185 FE3ATHD) o] &2 AP A Q4] wet 9Pzt
/AL, A=A (=2 /e =), AREIA M/ )l whet E78taL, TA ol & ErRlel wht
A &3t Wang et al.(2024)2 F8 =74} 71452 AHe B8k 314709 1H 9F
ﬂEﬂWJ% Alata, A2/ QY U= bl A3, AAE 9F, HA/dE A8
AS ERAAS A= ek "Iy o2 BF NS Y3 Y ZEA A4
ﬂh‘& Aol e 1F jlo] A BT AT, AR & A 7ES E8FoEN

Felel 98 ee A% 52 AFA Bahn Ak

olgg FAE SE3] HsiAs Al 3PS 92913 (context risk)F 52 913 (capability
risk) &2 ko] HITshs Zlo] E3pAo|thly) oYY HT2 AP IEA A4S B3
TE8te] A o] 84 whe flolAM veFstar Bt A&l gelF o tisd < Al
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ek golgk AV} ST Geold BeHE W AAZ dots f19e B, ue
Jge et 2L 54L AT A, B8 93 W] Hel 9do) S4o) DT
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oA oA R 5 Sl S P BAS ol B A3 2 Akl )

de AEAA 949 F&AA ABHolTh Tk Al 7% W
A WS A1golold FAT 0] AFHDI G el THE W 1%
o7) WEo G £27 FFgo] FeHelthr) o] ol FelFThA WS G 712 9
¥ IS $860 A9gend aidos dE £ 0o

SE9IPe ol gl Mets) BHs AlZE AW A Sl 7 xste] sfetHe 9e
490, SR A 2RA0E gE B4 A a% A, 48 ol 9%
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AAA fldo] HIEET (Y ADAE). AR, S FdH S dSehr] odt(=S4

13) P. Slattery et al., "The Al Risk Repository: A Comprehensive Meta-Review, Database, and Taxonomy of
Risks From Artificial Intelligence," arXiv:2408.12622, 2025.

14) Y. Zeng et al., "Al Risk Categorization Decoded (AIR 2024): From Government Regulations to Corporate
Policies," arXiv:2406.17864, 2024.

15) ©o]-8(2024), ¢+9] =i, 13-16H.

16) °1d8; "daElF TAE AR A= - e, 7F WS AATAIS ¥ ABE A2E, Aetisin FeaeiAl
El, 2020, 138-141%9

17) ©o]/3-8(2024), ¢k9] =, 26-28%.
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18) J. Wei et al., "Emergent Abilities of Large Language Models", 2022, arXiv:2206.07682, p. 4-7.
19) S. Bubeck et al., “Sparks of artificial general intelligence: Early experiments with GPT-4", arXiv:2303.12712,
2023.
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20) D. Hendrycks, et al., "An Overview of Catastrophic Al Risks", arXiv:2306.12001, 2023.

21) A. Gritch and S. Russell, "TASRA: A Taxonomy and Analysis of Societal-Scale Risks from Al", arXiv:2306.06924,
2023.

22) Y. Bengio et al.,, “International Al Safety Report”, DSIT 2025/001, 2025.

23) Anthropic, Responsible Scaling Policy 1.0, 2023.

24) Y. Bengio et al. (2025), g dft, p. 76.

25) Y. Bengio et al. (2025), gp dt, p. 79; R.C. de Lima et al., "Artificial Intelligence Challenges in the Face
of Biological Threats: Emerging Catastrophic Risks for Public Health", Frontiers in Artificial Intelligence,
vol. 7, 2024, p. 2.

26) Y. Bengio et al. (2025), g daft, p. 83.

27) Y. Bengio et al. (2025), gp at, p. 72-73.
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28) N. Bostrom, Nick, Superintelligence: Paths, Dangers, Strategies, Oxford University Press, 2014.

29) Y. Bengio et al. (2025), op dt, p. 103.

30) E. Yudkowsky, "Artificial Intelligence as a Positive and Negative Factor in Global Risk", in Global Catastrophic
Risks, edited by N. Bostrom and M. Cirkovié, 2008, Oxford University Press, 2008, pp. 12, 18.

31) J. Wei et al,, op dt, p. 47.

32) R. Schaeffer et. al, “Are emergent abilities of large language models a mirage?”, 37th Conference on Neural
Information Processing Systems, 2024.

33) Y. Bengio et al. (2025), g» at, p. 101.

34) M. Chugunova et al,, "We and It: An Interdisciplinary Review of the Experimental Evidence on How Humans
Interact with Machines", Journal of Behavioral and Experimental Economics vol. 99, 2022, pp. 7-11.
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35) D. Kondor et al., "Complex Systems Perspective in Assessing Risks in Artificial Intelligence", Philosophical
Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences, vol. 382, no. 2285,
2024, p. 2-3; A. Kasirzadeh, "Two types of Al existential risk: decisive and accumulative", Philosophical
Studies, vol. 182, 2025, p. 1975.

36) J. Danielsson et al., "Artificial Intelligence and Systemic Risk", Journal of Banking and Finance, vol. 140,
2022, p. 4 Y. Bengio et al. (2025), gp dt, p. 126.

37) P. Slattery et al.,on dt, p. 35 A. Kasirzadeh, gp at, p. 1987.

38) A. Kasirzadeh, gp dit, p. 199%.



358 MEIAMAHENIT E3 X125 (2025.10)
(2) $+AE2

ohg ARE A&H ARET IFHT WA FE Aolea B 5 Yok ¢
Al 7162 229 AR 9198 22703 2 389 9308 B7HT) Anthropic
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M2 AA D 91 HolEth ABF Anthropic RSP 94 o13] Ale] 7] A $8& 3
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shaL Q3] WRolA) o F85] MES otk % AR Aolo] $4w9I7t EAsE
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At A& 918 (catastrophic or existential risks)oll Wate] dd=EE FaFel vl s A
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39) R C. de Lima et al, ogp dt, p. 3.

40) Anthropic, Responsible Scaling Policy 2.0, 2025.

41) Future of Life Institute, "Asilomar Al Principles", 11 Aug. 2017, point 19, 20.

42) Anthropic(2023), gp dt

43) Exec. Order No. 14110, 88 Fed. Reg. 75191 (Nov. 1, 2023) §3(k), §4.2.

44) Exec. Order No. 14148, Initial Rescissions of Harmful Executive Orders and Actions (Jan. 20, 2025).
45) White House, Winning the Al Race: America’s Al Action Plan (July 23, 2025).
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46) §3.22602(g)(1)

47) Recital (110), §3(65), $55.

48) S. Field, "Why do experts disagree on existential risk and P(doom)? A survey of Al experts," arXiv preprint
arXiv:2502.14870, Jan. 2025.
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Abstract

Governing Capability Risks in Frontier Al: Theoretical Foundation

Lee, Sang-Yong

As frontier Al performance has rapidly improved, new dimensions of risk have emerged
that are difficult to manage with existing regulatory frameworks. This study aims to
redefine the nature of Al risks and establish a theoretical foundation for rational governance.

This paper categorizes Al risks into context risks and capability risks based on Al's
characteristics of autonomy, adaptability, and inscrutability. Context risks are those
understood in relation to specific application domains and contexts, characterized by context
dependence, use attribution, and predictability. In contrast, capability risks are those
understood based on Al's potential capabilities regardless of usage context, characterized by
context independence, capability attribution, and uncertainty combined with irreversibility.
Capability risks arise through three pathways: misuse, autonomy, and systemic accumulation,
though the systemic accumulation pathway has more characteristics of complexity risks
than capability risks.

This study analyzes the debate between alarmist (principled and technical) and dissenting
(principled, technical, and prioritarian) positions and examines the development patterns of
existing Al technologies. Through the multimodal expansion and reasoning capability
improvements of large language models, the environmental interaction capabilities of agent
Al the real-world extension of physical Al, the proliferation of high-performance open-source
models, and the acceleration of AGI development attempts, this research confirms that
capability risks are uncertain but real risks.

This paper argues that the distinctive characteristics of capability risks necessitate new
approaches distinct from existing context risk governance systems and establishes theoretical
foundations across three dimensions. As a social foundation, it utilizes Luhmann’s risk
sociology to present the importance of communication and the necessity of pluralistic

governance. As an ethical foundation, it demonstrates that virtue ethics is more effective
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than deontological and consequentialist ethics under uncertainty and presents the need for
both developer ethics and machine ethics. As a legal theoretical foundation, it presents
methods for building effective preparedness to resolve the dilemma between uncertainty

and irreversibility.

Key Words : Al, Frontier Al, Al Regulation, Al Safety, Capability Risk, Al Law



