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A Study on the Artificial Intelligence Ethics Measurement indicators for

the Protection of Personal Rights and Property Based on the Principles
of Artificial Intelligence Ethics
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ABSTRACT

Arificial intelligence, which is developing as the core of an intelligent information society, is bringing convenience and positive life
changes to humans. However, with the development of arfificial inteligence, human rights and property are threatened, and ethical
problems are increasing, so alfernatives are needed accordingly. In this study, the most controversial arfificial intelligence ethics problem
in the dysfunction of artificial infeligence was aimed af researching and developing artificial infeligence ethical measurement indicators
to protect human personality rights and property first under artificial intelligence ethical principles and components. In order o research
and develop arfificial inteligence ethics measurement indicators, various related literafure, focus group inferview(FGI), and Delphi
surveys were conducted to derive 43 items of ethics measurement indicators. By survey and statistical analysis, 40 items of arfificial
intelligence ethics measurement indicators were confirmed and proposed through descriptive statistics analysis, reliobility analysis, and
correlation analysis for ethical measurement indicatfors. The proposed artificial inteligence ethics measurement indicafors can be used
for arificial inteligence design, development, education, authentication, operation, and standardization, and can contribute to the
development of safe and relioble artificial intelligence.
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(Figure 1) Classification Model and Components of Artificial
Intelligence Ethical Principles[8]
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(Table 12) Correlation Analysis of Responsibility [dentification

I W 25 FHAT7E 0441 ~ 07282 vha &2 4+

© e o Ir = — S WA T oW AW 2
2| - g AN T s |_E|" = rES T 9 -
£ a T TE IS5 =T T i
[ ] o T O W g 'S = = =
ol T el zo =E 11 E =|E|] gezem L=
= — | 0 HT_‘UI W_l.uro = nmdnw \_HVVL ILJ:OA M_A.r ﬂVvL
< T K 5|9 =5 k| EE3Fz BE
NEEIEE 2N g ® HE NS =8| oo M W %o
£ il i Le ®F Ne 22 s &%l g My T Ew
5 T 45 5% L8RS | S1%|¥ |4y Tpdcy =2

ol % |5 | = o == v ok " T H o=
T 282 &|F AN ! = T 5 S = T
g =8| B8 X o X AN £ s | gl oS Jl Nro T H
E = Mom ﬂﬁﬂ#o _._“ﬁw - S (8|38| < W_W Hhmm%_uu% ﬂﬁm
= 5 N 2 o Nr e = o= o o %o
IR G < <0 = = N | o] o] e | X SE X
ih |BIERIEE Y w3 HF| HE | B|R|E|R|EE MaSdl =N
— WA RO - T AT S
®|Z[EEF fEhrat mE| B [5[3(3(8[aF SREFT Feg
= T W = Ko 3 . — oy R X o Ay
wensE TTaby Tl REN RN T N
WO ZITITE gy P ewm= S TR P S - KL S W TR et . S !
— v a7 =y | Bl ~=
X o|rlemel THcew Te) x 6P BITEm | T gl EC
BolxlxlxlxS whEmRM gy B B mRws) X gt o o R e B M
el wEL Y= - 3 NE A W | Hole | BT o B g, o ol M
g @ | %o N G T ™ O W | orol | = | T | oeE RO BNy )
Sl =W dw HC . FREHFE T H
7 | = % CO - — Fwoow
] ;Iv” o o w I~ ol 2] A © | m = = H]ryvo 1 ‘_Ir”
X0 o Z % £ g T T © W3 oo X
g S| &€ P ol S ¥ B o T
o o NG I g8 |3 ey o X 2 S % o —
X0’ Q ? B = = 6 <° b SR o~ 8 % 7 4 T
Jo S =y eI SRR - wy B
= - |= £ O ) o] T © I T W
N .m * % ,_lvy| o lnint —_— X
o L= S 4 8| 8 (& s 8 X 5 |2 g T o o
ﬂm_l.lr EEE — K | TR Eo J_./nw % P 7 o] 0u1r
N Rl .2 [ B (i e8| B HIT Y T
= o 2 i S o F R 2 N S| N B I SO R L AR - =
o el BE 8|IBRRx g I e | g T S = Tof
== |2 § : N X C = . X
2] = Am = =T 5 A % o w I < o (] = Mﬂ % ,Mu on mm
S @s|m® |38 HL 2y o3 EElEm M SRR wf of 8
0 = N ol < - ik % o = o) 0 N Nr S - o
A <0z R K BE|l O g e - ol
| S wl M W R o el » ¥IIFN me =T 0T
o oo £ 2 o P s Thmwm 5 rs e H
- 3 I o S o = S ATﬁ&ﬂ O gl | S HMEme T RO
r il i) 2°0 . L S R -
b He| & |peg iy Lawes. fc| BOCuddf eIl |F
“x s ¥ OEIE Bf re¥FTA ool ® HUrTs®r Dum g o
e 22 w7 PE O TrsR= Z 2 N Rogsen P o &
B = 2 Tolkwe B TE ooy 3 BlE e SL WH e = |
Mo B el et | G =% wg HE x oo o




O1ZX|S RE|HE 7ol oA Bl MUESE I3t IZA|S BE| ZHX(HO| et AT
(Z 14) Hio|s] ek daiAlEA Znt Aol 7hs/dol 23hE SHAR FRAARA A3 4
(Table 14) Correlation Analysis of Data bias A W BE ABAS7) 0594 ~ 095002 tha =7
o TN 2t daEA i 2 AHIAR FAEHUAT
ZAAE (WP ;E"—Tr (Inter-Construct Correlations) 1R &7 obHA YR ATA FAL A I
1123|4567 0] &2 SEAR g FAAARH Ade &
WA EXA v
o |435] 865/ 100 1ot 2kt
RED (£ 16) 74104 AabaEa] Ant
440.852.663*1.00 ) .
AHEA (Table 16) Correlation Analysis of Robust
382 ol I
S8 A ) 11| 567 248 061 100 o |ma| TG AR
2 Lo)\ SAAE # |uz (Inter-Construct Correlations)
o il 1 2 3
oo 2 44| 764|496 637|059 1.00 79 55 Salam| @] 100
ol o] B 9] duglEd oF "
o 54 7Ax 4.09|.908 |.645*(.574*| 160 |.475% 1.00 w7 431 .858 595 1.00
1456 HlolE] " ’ oA
= 30) 4.25|.844|.917%.603*| 173 | 485*|.549* 1.00 A4 451 .858 802 688 1.00
FlolE dw FBATE 001 T2 FE) A 9]
A G 1E]54.49(.920|.713%.926*| 073 |.690%.588*(.647¢ 1.00
Bk

* AAATFE 001 FHEFE)ANA Fo

dole] Aol 23 SRR FAAATA A3
7N F g5 doldH AW 54 Was ol 574 Wt
AAAF71 0059 ~ 017382 AATA 7L A gl AL
2 B4EReH, UnA o7l 54 Hes AT
0475 ~ 09172 Thad AU wi$ =2 JAIAZ 24

& BT g
FAAZ BAHAT

AFAs & A4 9He] By T2 X3
B he f8 SR T Uid FAAAEAS A &
173 2ot

(F 17) 2oty duaAizZy 2ot

(Table 17) Correlation Analysis of Security

AFAT &2 A4 972 Aol 74 7422 g=| TONE T ZEEA
T o] &8 FHAR i FABA R AHe SRAE | ¥ ﬁ;]_ (Inter-Construct Correlations)
# 159 2k el

HOMG 91 | 451 | 767 | 1.00
AR IE | 402 | 892 .609¢ | 1.00
(Z 15) Moi7ksy Mzl Zot PR
T . . . " 431 | 879| 586* | .583*| 1.00
able 15) Correlation Analysis of Machine controllability dlo]E] Bok
] gz| TN 2 AAA wdk oME o s | 118 | o5 | 134 | 100
ZAAE (BT E‘;} (Inter-Construct Correlations) AHEA A
b 1 2 | 3 | 4 * ARAFE 001 FH(FZ)NA 2
EEEREZE
447 858 | 1.00 .
olak HoMe Z3hE SAXNE AARAEY 23 v F
e e | 407 o | s | 100 Hek oPIE AR AT 5 e 3 34 wgs
PR /\]o ABA 7 0.051 ~ 01542 ABBA 7 A Qe Ao R
A g | 44| 856| 9500 | 5| 100 BAE o, Vi 37 4 WEE FEASE 0586
L97 E4) i e | ow| 606 | 100 ~ 0.609Z thi =2 AIAAZ EAHATh
2 Aol i il Ml Bl Bl RO QgAs £ A 979 ZejoluA)

*

ARAFE 001 FEFD)AA 72

HE FALA £
WAL A= F 183 2t

120

2022. 6



13X 2|l 7|gte] olAA I MMESE 9st QIZX|s 22| SHX| = &8t A
(£ 18) =Z20|HA| H5 AIAEA Zo} (19 2I3Kls g2l EHXE
(Table 18) Correlation Analysis of Privacy protection (Table 19) Al Ethics Measurement indicators
AME 7} Al 2]
) s TN Tk o*‘{rﬂrﬁl sa93 ?L;jl:_ 29AE
ZAAE | HF 7 (Inter-Construct Correlations) &= 9

1 2 3|41 5 HZ AEAE S FB4
AAZAAE $I3 B4

o1& 5

ﬁiéiﬂi 445 | 919 | 1.00 A7bsd | dEA 8 ARt SE A%

3 3 7} 6) =uj

VB a5 | 789 | 07+ | 100 8 oL¢ B9 2% F34

+3 77 ol &4 vjole] 53 F94

EEE] NP . A 242 913 told Aw
= A 7=

el 409 | 908 | 615* | 613+ | 1.00 FARH e 1= na

©)
JRel HA R Aba X EED
! =7 433 | .695 | .632% | .601* | .626* | 1.00 =L 34 oIS

A agy  |AAE 2
5 THTe J E =
MRAH B-g(429 | 875 | 684 | 609+ | 595* | 754 1.00 0) AARE AT 5ol A5
e P o S dlolE A8 A St 85
FAATE 001 TH(EE)AA o AEA AR Aol A
Agaia | AZA g
ZefoluA] B 2ohe SR FABATH 2 @ Solx A
I g WE BT FBASIE 0595 ~ 08072 tha E7 ol & Ay
U w5 AR BaE g, gpgz | A=A AHE 84 AT
Eﬂm P R I I
=0 ByAs dugE
ZTo0Y 14T
4 5 g?’é:‘_l. (4) ?_]ﬂ.o }\gng _?,]r‘s:]ﬂ %]-x]
31 7) = 2 = = — 1 l‘ijé‘lzz_—ll E./H 2| 7
AFAL Jgol Foa BHARA ATAS &2 | i
- = N S 07878 )
o 3k AF% %%‘_O}Zﬂ &= 3 9124_0}21 ?_ox]f: Ho]E] 528 fo|g9 43
el 25 A&shes A7 vl FSetThs5]. o2 g HHFA EREEE YR
Aol 2 dAtE AFAs &8 9FH FAL4L 7R 8t ©) 358 vlole F43E
o FUe] JAFAT FE FH stoltaRl, B, LA vlolE} A A daEls
A =R S Oe 298w s 91 A A Ae
- - JN A EA A o]ok
B 243 33kl AA ECI, 23] 9] duto] dExAME Fot e 0761m OXﬂLL-O] i
S Emom 64 EAgdews vl a0 =414 Ao7bsd | ol &R AR Al
o:‘ 5]’6‘11»——‘% EE] ’—TOX]JJ—E' —I—EO} q 1 4 o= © (4) *g‘:@ _I,]fsi /\] x]_E zg
TEF &7 SHARE SR HEXAE AAEHY ooz =4 2 Ao
ATAT FeldHe FA L EH = f2 SAAR A QIZte] BE ¢4
of thet ATE $A3 A BAE Faho f213 & T |[2ndEd o O
o) SR ES R, S ECELEET
FGIAM HEAH o2 w29 &8 SHARE 47/ & uopy |8 U

. ! A 2F
Follont & AExAe] olste] JudA £4 433 6) P

= 324 glojg Be
N e (@I AR 4, S5g deld Ay, | 2 eduns amr
1o [ele]
uek oM E A AR Y P2 L0 2 54 9Hn =
° ; wajola | MUBE F3A
2= A3} 3] o] & &L
:Tszt 33 ;74@ A :iw zjmomjgm i 5 01 El Bs | AR ses
3te] &2l SAHAARE JNEste] & 199 o] A AEFSTh ) el 917 A8 ARG

ror
Hl
ro
Ll
o
0!
HT
o
tol

| (23235) 121



21375 g2 Jluel oA ¥

Slat olzx|

S =l ZX =0

r

3 o1

=

5. 2 £

e 2, FEE, YHolE, X5y i, A2
28 AT AER 5 43} A 71E0A B
© P49 222 AR oAE AFAE
A Qzke] AAAT A BIF7} FSIHES <
#22 FAH R el AFA A 448

B oApeA 3 sLH} PAL

)
ol

=
37

o

)

N
ooff off of 2

o

s
2 o A 407 3] Q1A &
Aste] Aetatdich AA7AA HEelRl Q
23 FEAM e F&53 Tdste
&at7] ooy & Aol e Q1A
BARE $AFHCE 7] AAAF A
ME=E ohsd gl 7hed Aol

A5 AFolu Auae A Fozkg Al A
HE AT 5 glojok Ak & Aol i &
AxE MO R AFA T AAAL, N, AHEA,
AeAT Mt

S TS S

m\
ox
)
Mo R %

B | T O TR e

‘o,
o

AN >
N
e < oX

B

B

)

SE

I U S
2
>

O]

-
]
>
ofr
Ho
)
=
=
o

0,

[e3
T o

N2 fo M
=
z

re

4

©

N

ofo

ol

4o o

o o

o
A

i 3o
o N
0111 é
2 Mo ©
olr 9

el
MX
o

ofN X,
=
ik
N
Y
ro,
to off
,
ofr
jin
N
M
I

)

iy
rle o ofil ¥T O oX

QL
ro £
2 rTO oo
Ol of i
X

ofr
i 1R

)

fo

rir
nj
= o

2
ey
P
s
N

e 8
4
N
N

HFu 73 (Reference)

[1] NK Park, “Artificial Intelligence and Ethical Issues”,
Journal of Communication Research, vol.57, no.3,
pp-122-154, 2020.
http://doi.org/10.22174/jcr.2020.57.3.122

[2] Park H, Kim B, Kwon H, “Trends and Implications of
Regulations for AI Control”, of Korea
Information law, Vol. 25, No. 2, pp.1-39, 2021.
https://doi.org/10.22846/kafil.25.2.202108.001

[3] SY Jho, “Review of a new protection system for
personal right in an intelligent information society”,
Korean Public Law Association, 21(3), pp.109-129, 2020.
http://doi.org/10.31779/plj.21.3.202008.004

Journal

[4] Adamson G, “Designing a value-driven future for ethical
autonomous and intelligent systems”, Proceedings of the
IEEE 107 (3), pp.518 ~ 525, 2019.

[5] HT Yang, “Safety Issues of Artificial Intelligence and
Policy Responses”, The Journal of Korean Institute of
Communications and Information Sciences, 43 (10),
pp.1724-1732, 2018.

[6] MI Kim, “Seoul PACT : Principles of Artificial

Intelligence Ethics and its Application Example to

Intelligent E-Government Service”, Korea Society of IT

Serviecs, 18. 3, pp.117-128, 2019.

Ministry of Science and ICT, “Reliable artificial

intelligence realization strategy”, 2021.

[8] SJ So, SJ Ahn, “A Study on the Classification Model

and Components of Artificial Intelligence Ethical

Principles”, The Korean Association Of Computer

Education, 24(6), pp.119- 132, 2021.

https://doi.org/10.32431/kace.2021.24.6.010

Al HLEG, "Ethics Guidelines for Trustworthy Al”,

European Commission, 2019.

Ministry of Science and ICT, “A study on the national

policy for ethical Artificial Intelligence”, 2020.

TS Kwon, “Legal Review of the Protection System for

Personal Rights”, Press Arbitration Commission, Vol.

162, pp4-17, 2022.

HS Lim, "A Study on the Protection of Personal Rights

in the Digital Age”, Journal

Convergence Technology Association, Vol.5, No.6, pp.

1246-1253, 2021.

NIA, “Guidelines for Data Quality Management for Al

Learning V1.0”, 2021.

European Commission, “The Assessment List for

Trustworthy AI”, Document made public on the 16th of

July 2020.

[15] Carnegie Mellon University, “Designing Ethical Al

Software

[7]

[91]
(10]

(11]

(12]

of Next-generation

(13]

[14]

Experiences: Checklist and Agreement”,
Engineering Institute, 2019.

[16] Stanford University HCAI, "Attificial Intelligence Index
Report 2022", 2022.

[17] IEE SA, "IEEE Recommended Practice for Assessing
the Impact of Autonomous and Intelligent Systems on
Human Well-Being”, IEEE Std 7010TM-2020, 2020.

122

2022. 6



OB RAAAF Tl oA U HAESE I ATAS Re| ZHAHO| B 047

[18] SY Byun, “A Study on the Ethics Certification Program [24] Ministry of Land, Infrastructure and Transport,

Based on the Morality Types of Al Robots”, Journal of " Autonomous Vehicle Ethics Guidelines”, 2021.
Korean Ethics Studies, vol.1, n0.126, pp.73-90, 2019. [25] IBM, “Trusted AI”, 2021.
http://doi.org/10.15801/je.1.126.201909.73 https://research.ibm. com/teams/trusted-ai.

[19] WS Jung, “Discrimination and Bias of Aurtificial [26] Google, “Developer Policy Center”, 2021.
Intelligence”, Institute of Human, Environment & https://play.google.com/intl/ko/about/developer-content
Future. vol.,, no.25. pp.55-73, 2020. -policy
http://doi.org/10.34162/hefins.2020..25.003 [27] Lee. J, Kim. D, Yang. H, “A Prospective Analysis of

[20] Cowls. J, Floridi. L, “Prolegomena to a White Paper on Artificial Intelligence(AI) Technology and Innovation
an Ethical Framework for a Good Al Society”, SSRN Policies(Year 2)”, STEPI, 2019.

Electronic Journal, 2019. [28] GS Lee, SJ Ahn, “A study on the environmental factors
http://doi.org/10.2139/ssr.3198732 and detailed measurement items to be considered in

[21] Erik, b, Daniel. R, Chad. S, “Artificial intelligence and establishing integrated information system in higher
the modern productivity paradox: A Clash of education institutions”, Journal of Internet Computing
expectations and statistics”, NBER Working Paper and Services, Vol.14, No.3, pp.57 - 65, 2013.
24001(1), 2017. https://doi.org/10.7472/JKSI1.2013.14.3.57
http://doi.org/10.3386/w24001. [29] KS Lee, SJ Ahan, “The Comparing Research of Portal

[22] ES jang, JH Kim, “Development of Artificial Companies's code of ethics for Concrete Social
Intelligence Education Contents based on Tensorflow for Responsibility”, The Journal of Korean association of
Reinforcement of SW Convergence Gifted Teacher computer education. Vol. 16, No. 1, pp.118-121, 2011.
Competency”, Journal of Internet Computing and [30] Falk. R, Well, "Many Faces of the Correlation
Services, Vol.20, No.6, pp.167 - 177, 2019. Coefficient”, A Journal of Statistics Education. Vol.5,
https://doi.org/10.7472/JKSI1.2019.20.6.167 No.3, 1997.

[23] Ministry of Science and ICT, “National AI Ethics [31] TJ Sung, “Understanding and application of modern
Standards”, 2020. basic statistics”, 598, Hakjisa, 2019.

OXN R 2000

2 & F(Soonju So)

19959 F=ohsta AFE a3 Ah

20143 AvrAhetal thehd MRS Fe4Ah

20181 Arddisty tistd AFHuSIHELASE

20163 ~&A) (F)ZOAZE thEOA}

FAJRE : AFAE, AeA o, REE AFHLS, et
E-mail : SSJLHD @nate.com

oF M ZI(Seongjin Ahn)

1988'd Awddistn F RIS

19909 Ardtista sk A B3 8tah(AAh

1998 Aratista sk A B3 3taEtah

19901 ~ 199511 KIST/SERI 174

19963 HHEN7|EA}

19994 3€~dA A7ddsty AFHuEH g

Al Rok . YE AT, ARk SW/AIRS, Al £, Et.
E-mail : sjahn@skku.edu

512 olE{ull A5 (23R33) 123


https://play.google.com/intl/ko/about/developer-content -policy

