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AR CE QIFAT 7[5t FPAHIA7 FEER sofuhal Qlrt. AHREoplA
AT A5 59 A7l& 8-S S5k AEHA(GovTech) B9 ofye}, AVj&g &
£oto] FAIESE Kot 3o R sleje # a8 d(RegTech) £F40] o7, 3,
T8, 9, AR, AERA T Ut Eoi ZiEI ItkFollE 9,
2022; olF% 9|, 2023). ABAs & Al7I&e] 7|5k FPAE|I AL FETE T2
71518k Y718 Aol 7EHea Qi ghHo R Fhwdt 2pgat Qo] AwREE §
tigt slole] g3 Az, 71 wetopr] offd ARAYY W, Hoh BehEQl
EAY B, DAASAER] AulA A 5L TMeACHHA A H PPN T}
e Hrh 887 - ayFoz wEL e W, 43 AR A, duEE
HZ(bias)2] A, Alo|HERN} e BAES FAlslaL tt.

oA AFAs 7E FAAuA B ATe JAE 28] ZA] FANE o
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ol F2 2-E 91 itk ABATol 7JEkgt Ao] AREAA HEy JHE
AZohao = A7 =1 ARl Aol SXE 4 e 7FsAol F5%
(252t 2017 |49, 2018; 4%, 2022), QAFA% 7|6 FAA R AT} FEad
Ao 7|dEls FF7Hlole ofd AEo] UYeA] #It ATCIAE & AL,
2018; 744, 2019) ol Aot 0|29 AFEL QFA S0l MELR 7|
o] BHE Telo] 7HHE I 25949 fEA Hoh FEste] M=o St
AT 7IHroR FPAuATL AFEHAE 9] FR8Ao] FESFAKITEA,
2021; A7) & ASE, 2022), A3AG 718 PAHAYG AREskE PAHEHo] A
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FHAILL, olF 7IRte R A ZZHQlol iRt 2IAFE WEHER Al Al 9
53}””1 S ZAlEe] AR Eed Aot 2F BR7F 20109 U
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EolA drht 7153 G = & UeAE F HolFe AR k.
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AL IAXNE DSt AsoHE AHIAT BXGGegAEo] AR A4l
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H EAg0] 52 ks 959 AsRAgrA ol & 4 Sl 7]IE0] '
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FA AGoRE Aok ol ASou e, dF, 7S, AFA, oo
5 E53olod R, SRIFH], YR 5w ot V1ol E6HA &8 A
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(family tax benefit), Fad @ oA XFEe Y435 Hyouth allowance)T}
AAs|EX(Austudy), FoHoAl AFEE  AoilERAFHdisability support
pension) 5 &5 b dHste] AFAFHT AofRloA AFEe EXT
olelgt:. AofRlol s Hmobility allowance)t Zad gl 2F child disability
assistance payment)< A5 U ZHELF FAGlo] AFHY AY 3 HA=HA
Al AgEe Ade(obseeker payment)> AE W AART, AY, FEEIPY of
5ol wt 2gdo] Aolsirt.

7iQlo] Wk= A7t it AFHIEE JiIE WA uje Ik 134 HxaRl
ek E 2d(tertiary access payment)®] WAAOIARE 5,000 TFEE7E 135] 4]
FEAE, olsEREEFOIU 7IET 52 4% W AFE Sk Atk SorAs
H(parental leave pay)oltt *0krH(parenting payment), AP+ P(obseeker
payment)}> 7I19] A7 WSk B4 Al7] Betollvt Ago] "ok wehi Ex45
T ATt SEA2 il wet FAle 9 gEolA A 45t 2o oleth

ojgx 7]&o] wi¢ EdtHolx Al WA} IAH EXSEY {30 w7
WA 7 M AT T ool 2 4 ke Ae IRKRITH AIER V)&
FHARE FRIok= H A QT Aol 4A8E 4l gitt EHEE AIAH
o] Z==7] Aol /QE V& TR W HYUst EXFT APl 2 <
g3} A|7to] EYEITt. 20159 HRE S5 FE oAkt 9JatH olgh 4=2Hd
S0zt oato] 5 7+ & 179 s5EE@E oF 1.5 Wl ZolrtHCommonwealth
of Australia, 2023: xxiii). &4 AHo] EYHA = Estal AT AFo]
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(PayG) Hlo[Eltt. ZEHE AAfL do[eufy d1ejES B & vlolelE miAst
o EXeg IoegRE YL olEoA RAFLEAE ke AlAgo|T
(Braithwaite, 2020).

ZHHE AAF 201690 24 =YHIAE, 55 FH= 201099 EX¢F
AFARE HEsL| AlFotgiet. wolEmAE Bote] 20109%H 2012970 & 3
A7F ARIL AFS BARG AFAS S 2elo] AlEj#gao] Alugh A7yt =4

%ol motet 50| EUA|sk= 866,857 7AW, did EAGEARECIA o
Q]

o

ot EAAE AYst AL 315FAHCommonwealth of Australia, 2023: xxiv).
32 7iRlo] BYUA|9] o|fE Ao FelAY =AY ASTolE 2ok 4
S FAH AEHolHE Hdstot Y9 237 A5 Hide] AYEHIL &, &

ApFogArEo] A0 Alugt 257 A5 dlo[go] FagS ERlsh] Aot
TAHOZRE Q5 dAS o7t £ HHSIEAY, AAE Ho[HE 2602
Uro] 237t &5 dloEe] HitghE I35t $ ol AlERgad] BuH 23 A5
dojejet vlwsto] BR=F7} 7ilo] Ao 7 EAHS 3t Aolck

ZHHE AAgl] digt 7P F8% BT o|gA AR FARSEE(debt
notice)7t ZEE AAY 4 Qltks Mot} AL H9E dZ Sojual AY
$F A ARE 197 458 Yotela, doke Be AlF 259EE ot ¥
4,000929] g5l TAHQSEE xF40ATx 4t 7PsiEAL AR 4
So] BHYSHA] R 48F7F 230 1,50098 9] AASS AFHoton, dFAs
o] HAYe 45 712 At FHOE AYsS AFHith ZEHE AAglo] &Y
5)7] o]Hofle 450] IS 457+ 50%7F AR 1,5002 e £#sHA Hel 19
B wolof & YL F 1,50028E B Uokth I8, FEAE AAF o}
™ 4,000839] YFAE0] 19 HEASoZ JFEHERZ ANE S 38,5279 4
AT Aol AzE ok 2,00098 9] AYrTS @ wolop gTK38.59 3 x525).
o] A%, ZHGE AAHL ARA 500282 FAE Ao Agaor & AF0
2 BHolA "ok

25 B9Kincome averaging)’t A-&E7| Hizo], EHHE AAFC] Hlo|euf
3 daEE2 eI FH3 2377 253 FAH ALE HloEE Husiet
237 A5 Zhol|, 283 3R] ZATE BAGG Aol Qlo] WA AT o]
gk ol ZHlASe] AF yEA SR Egst AAlE & Sk oy, vl
iAol d8A FAFEL ojA =¢o] EfAHoR Wtk th] BEAeE
IAEONAE A85]7] o}¥tHO Donovan 2019). % EXHE BEjsisgo 2o
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o] AuRRlAl| FeljAl= FEst BAF Ut YA ko, 7P o] B oJstH
oF 479k Zlo] AR BEEQL FHL oF 109 sG] o]EtHHenriques-Gomes
2020). 12, AA dib] 2% BEE A9 HiFo] dutd =], ool 9 BE
7t A=A S0l diahEs oF7A] FAH R HEiA|A] edgith

3. 7I=0fl tist nteEn FHRo| MYMTL

33 EXRe AlEgart 2HEE AJAR0] 7R Sl olet HAE AFEH L
2 wHolEe k8E oK YOowA A= ARt o] dAYste] BAjegAt
7b Z=doll Hlol F=dt BXSga) golg Wotrtal AlAgo] wihs SHA| HH, ol
oA FAgEAAM7E AEH R UFETh AT AIARS QF7RsAo] tisAl
AFHoR HAESHA YOWA, olf FHdloF T MU AEFIAZRE BAReE
HE W2 tiAE0A A7HE 4= Holl §lith olEelAl Foidl A= BHERE
T FR] FAY, FxLeEEIL SRR A AAE FHee 4 Eolgith

T2 EXpgAES B0 B3t A SEE Wi FRo] oF WHEA] ook
ks Rl AlgEA =tk R4S FA FoH Q19 A8ETt AstE: 4
HE 2T S ATk AiRlo] Zotop o BAJH 4] A gt HRIE e
FBoNA BEApEAEC] ARE WIeRE 452 st A2 @
2 dolgitk. 20229 8EHRH 20239 6¥7HA oF 1070Y 7t Ae FHRAY
3l(Royal Commission into the Robodebt Scheme)= t=2] ©]2JA|7|7} FH4
A (Administrative Appeals Tribunal)o] AAFAL HE7T ARsIGrk= #Eo]
ofg] ¥ Uitk dg AACE Eeuigitt. 18y, 2329 F4mAE T
SAE O] g2l I 23t giFolA 3AEA etk 2T SUHEEE PR
7t FAE dfok s, sig wEd dishA & AR= Aol FAE APsHA
A7) Wizl B4R E o] tiFolA FHd 4 ks A= W g
2oA =4 gEo] o2& EAfgEIE w2
o AEA, AR Egeu, A4 52 Abok P, HAol= 0|2 Qs A4
St A9k o AYskglTh

2= 20209 55 AR o 479 9] FATEIL Fx AT F2 9%

s o] AAE WSk WESGE, ok AX RIS AfFUAT H5}

8) o &5 R ofiF WS WY s Addsl HE 7(Terry Carney) 2429

AAGES 75,



T2 QS OXIY MU XiSatE X A3y 71
SH014 sl Woig AFsiec 20239 790] HEE FPRASIAS) 24
= AssiE oagol o A AiRle) Faxe AEsts g, @T el At

o
o NEHE BAT 4 G Qe WAIEL vig A

. XS3HH SXA3F9 Y

AT AHE JAY 2RAE AlAg2 O dAer 280 ol w2 A

S AU Yot o] AlEle EAZHOR QIFA AIHE ol 1EAs] Z]uiste
g FRAEAE HAE ARt} she R kA F89 AMKEE |
Az

Vg SRS RS ABA T AV1eY B8 B BHNARS Y
Sh RO AHAS TESHIA B u, PRAEAY] BAS T et
Aelch SudS ABEL AT BAANLE 2Rl BARYo) ol 347
2 1851% BHoR =Y A9 AT & It Hoke Al nolit A
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ABEA AT sl M 4 G Aol off A7t 9
Sk B8 Aol 8] T AVI6] £54g0] BasieE 3E <)

A= Folt. siglolt 74 ol QAo ag A9 glow,
Aeolt B9} EE ol 59 o2 Yrlgo} 25x|%o] B} 47|
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9) https://robodebt.royalcommission. gov.au/publications/report (FFA4Y : 2023.10.26.)
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PIAZ 4= Qlth o] o] AL IA T 7lx|9] ARog TAE £ 9tk A
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2013; Benington & Moore, 2011; Jgrgensen & Bozeman, 2007). £3] £34
o 3L TTHE UB3AT ALY 2P Aol F83 84o|Tt EAl
o) Agom et AAHE F71Fe 7St AES Wolok o] uhEoltt
(Edwards and Veale, 2017; Bryson and Winfield, 2017, Desouza et al.,
2020). ESt, %’%l'?—‘jroﬂ*i ARE 2%e UE 9130l wordaE HolHet daEE
o] B7k= H% /At T FRolAM= 7HA] div] 999 #3E aLeste] At
1% I U, FEREAS] A BEA0% 4 el gEh 89t
P, 35 A5As AR 92 SAIsk, AYI9] S Ko, ARl A
Al B3 B Pl > g s Uk

=
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el e Ao %H %—gﬂ%ﬂ—?—ﬂ
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A, 71ed Tag L83 ddolth dE E°1, 20184 &0 ZAE £ T <
A5 ABEYS FaglEe] E4 eAY S4= HFHOE APokeA] 94FE
s7] sl A =12 @ E AAF I/ AHJohnson, 2018). OJFst e FEH
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53R s AAEE 93k o 0] HtHGoodman & Flaxman, 2017).

2, Ay U3S {% A MY, HITL Al

oY =95 AsHd, TFHECIA ABAEY Al dSstHA AFAT
T lalEas=git ol o RS L I ?l A5 AlAgo] AT AuArt AFEE 2o
FAH olFALL Y=AE T AL, AREEE FRE 5 de) ¥
5L 2HEA 2T 5 U MEHCEAE AEHQ AAVE 84HT sl

& AF3Aso] obd QIzte] AT QlFold Rl QlFold
Zbol)oll sy o]FojAof itk wEbA, <A HAAel HEsk] sl YaEE
of ezt ZA7I= ol AH SasALL k. APAFoM = ol HEHe
Human-in-the-loop (HITL) ML, &= HITL AIRKY Aosty UckEdwards &
Veale, 2017; Bryson & Winfield, 2017). o] & ¥4l 7k9] HAE 241 &g
glo] mdlo] ASAT G8Ae o= AL EHE HAmershi et al, 2014
Wang, Guo, & Chen, 2022).

HITL ML2 Human-Assisted Machine Learning(HAML)¥} Machine-Learning-
Assisted Human(MLAH)C2% ERE= 5= QltMonarch, 2021). HAMLS 917t
mewe 5o HAled daEEe] 45 Aske Ae et ol= =hiadE
HolElE AlBstAY, Bdo] &20] gt muds Algsie] o]

14
P
_?L
=
=
2,

¥ 4 JES Fith dE MAHE PAHd 2TeES A8t oo Al

St B £9e F& AL oulsith ojg Sol, dols AXE M4 A5

S Qi Aol Ak oA A BN B Solt ol &

AT Aztel AYoR tiAlE SRS A HAMLS B3 34k
A g,

A thsoll 242 S5
HITL MLolle s 3Pg9] FE=Ae] w2t of 7kx] o] ltHolmberg et

., 2020). HHEZAQl ALHE 27 £ AAE Active Learning(AL)O|t}. ol+
7]74] Sk Hdo] 7H} §-8%t HlolHE Adsta, QoA sig dloleE 2hadgst
EE 9%ok= Aotk (Settles, 2009). AL dlolH pdEo] a84S w0l 1Y
9] A5S wizA HAE 4 Ut EAE Interactive Machine Learning(IML)O]tt.
IMLZ ARAPL Sk Fare|Eat Aoakgehy §-83 2uEg A4ske Iolt
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(Amershi et al., 2014). AFSARE BHEZQ] BEHlS 5o RES A&Ho2 AT
4 ok o] IFolA ML A&7Y, ©lole Ty, FeEAA At E=rQl HE
7t & Okt 982 £33 4+ Atk AR, Machine Teaching(MT)olth. MT= &
el AE7PE e daggel Ad 7tEXE deE, HY A5e e
ok ShHSimard et al., 2017). MT= ML ¥€18&S WA 7163t +
d 847 FHgoi, ol & woe] MES ngich

QI12to] 3= JHY(triple-loop human intervention) 7H'd H|Qt

HITL Al 7|4 dold 4 9 2pyg, 29 35, 2d 37 5 ot &
Hgd 4 Stk # =2oie 33HEA AR AL EUYE Hl6 SRS
Aol thgsk] gk 17t9] 7ol FHE|oIA A sior & Bart Jltkal Fg5t
a7 gk B pAIFoREE Q79 3% /HU(triple-loop human intervention)
ik:Cli=g
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Al 9 DAl 2 57F DAY Zi]dolnt. o, QIzF HEAL BEo] Bt
o A3 sk ARt ATAS ARIA ARGARY] DEulE 2345l0] HESKH= A
o] Bt} autdolcy. HEAL AES HH0E MHIAS Hrlsk= A2 AL Qo
o, Q3|28 t] AHIA o] @A} TFet FEIR AHIAE ol8et AXE B9 A7)
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ol Zdo] AA| oA gt RE(HART E) 25sk=Al Brbeta, dasgt
9 27149l 2AS $HEE 27 4= QIthFails & Olsen, 2003). W wizt 9l
JAT AHI2oAE AT AARS 1ESHE 98] ARSAL DT 7|yt ZI5leks
(Reinforced Learning with Human Feedback, RLHF)& 433ttt ojuf, AR&A}=
T=(thumb up) F+= %”P}{thumb down) HEZ 53] AH|A9 =S HHs)
A ok AokekEe] dueEe AEo] UET AR fARE 239 A4S Aslst
Zol7]9, Rt JAFAE *1‘11 Nglofl= wf Ak HHalole}. et e
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Digital Transformation for Whom?
Risks of Automated Welfare Services

Seung-Hun Hong & Ha Hwang

The rapid adoption of public services based on emerging technologies
such as artificial intelligence is bringing both opportunities and risks. On
the one hand, it makes public service processes more efficient and
effective by enabling the collection and processing of vast amounts of
data known to consume excessive resources and manpower in the past.
It also enables the identification of blind spots, more scientific decision
support, and customer-friendly service experiences. On the other hand, it
raises challenges such as handling of private information, algorithmic
bias, and cybersecurity. This paper focuses on risks that Al-based public
services might pose to humans and discusses how human intervention is
needed in the process of designing and introducing such services.
Focusing on the Robodebt scandal in Australia, a representative case
where automated welfare services adversely affect socially vulnerable
welfare recipients, this paper discusses various risks inherent in Al-based
public services and proposes triple-loop human intervention as a

condition for Al system design.

% Keywords: Digital transformation, Welfare services, Artificial

intelligence, Robodebt, Tirple-loop human intervention



