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Analyzing employment trends in response to Al exposure:
K-shaped labor polarization in Korea*

Lee, Yeseul** - Hwang, Hyeonjun***

T The impact of technological advancements on employment is a matter of ongoing debate, with

Abstract . . . . .
L _ discussions on the effects of Al technology development on employment being particularly scarce. This
study employs the natural language processing technique (SBERT) and patents to calculate an occupation-based Al
exposure score and to analyze employment trends by group. It proposes a method for calculating the Al exposure
score based on the similarity between Korean patent information and US job descriptions and linking SOC(U.S.) and
KSCO(Korea). The analysis of domestic Al patent applications and regional employment data in the KOSIS Database
since 2013 reveals a K-shaped polarization pattern in Korean employment trends among groups with above and

below average levels of Al exposure.
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L ME

S A 5 HALE XM EY(National Information
Society Agency, NIA)9] (2022 =7HA5 A HolHA])
of =™ yAE A 7pE3to] weh wuf 15A5 7]
= AAF E9Jo] lstA o]FofA 1 gL, T A
A EE 20259 12 97009 Y FR2 AT Ao
2 qAET Lee and Nam(2022)2 23 A= E3),
AITA 6 &7 BT =7 = 201597 F 2021
A7k 23] S7kstal glom, &8 Fof E3 A £,
)&, A4, IS Fo& thfoithal HElth o3t 4F
A AFNAY QIBA S 71 T 121 T1of) thgk A
A o thet =ojet g Qe Al s 2 Ve T
o] 1&3} ofE TA 0| Ql=Alol tigt AFH At
F2olA o] Fof A A ¥ Irh(Hur, 2019).

ol" Atoll A F&3 71 WA mEAgoA Q1
7t k58 E tAol 2L YA E FE5H]
T ol EAQ FEE HQATHWEF, 2019). 4|14
08 =FARA A7 E5EE 875 YA
+ 7l& A oJ%t A-53HAutomation)& A
AY A 2& 459 =Y(Creation of New Tasks)o]
et FEEHE F 7] FAS HoltHAcemoglu &
Restrepo, 2018). §3] 42} AFAE 9 ilolzt &
T Y ABAT 7Ie 2R, AZEY0]d] oJo] A
3] 24 W 7HAE AR FEIE= V)& Eof
2, AFA 0] =5 ARt HlEES tsZ B
ettt HkEo] tiystal 3itkSeo, 2019).
£ o AAI5H], Acemoglu and Restrepo(2018)
7€ T 93t LAY Hake g5 THloA
ofdth= A5 718t 2% (Task-based) & AAI5H
t}. Acemoglu and Restrepo(2019)& 91719 =58
= Aol Aot g M2 37 S g
o 342 FF= vF 4= AR A5t 7145}
H1 2L P59 =Y E8oHA ks 871 A
A=tk F4519 T Huang and Rust(2018)2 AJH]

2 SRA] AgA0] £9T 4 Uk G Solg

ne rlo
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of we} 71%0f 93t 7t L5 A A 74
< Azt Kim(2019)= &8 948 &9, A5
A A

A

A5 71egale el 8%t A w7t
27 f2o B35 AE L A=A AL A

o] I Q3 gt
9 Hur(2019)= 7]& AHZ 9l
ALS] ARke] A E FAAZ Y= S

A TN & 27k vk F45k%{Th Autor and
Salomons(2018) 7]&gAlo] LeFAE At
SHARE A4 e R85 EolAe dtoH, YA
S7HE A Aol $7He2 ERlstylth. Eom
and Lee(2020)0Z 345 7€ 7 A= =
H&H Bk A RoA] A=, 17t} Q1FA]50]
FEdo =N Aol i 4 ATk okt

71& Aol WE kB AY HolE ASH0E &
A7) oA 71e2Ql SN A e 7le
o] EAZ FAgIsHL o A (TaskU 875= &
Z(Ability)oll AASHA. HEH & 7|<9] E4L ot
ofstal o] & A} AAlcke Bole F& ATt A
HHol QEXALE &85t Fery and Osborne(2017)
9] A7} Qltk. Fery and Osborne(2017)2 A&7} <l
EJRZ 5 219 APAY O*NETS] 70270 A 5 &
53 7ksAdo] Sl 70709 AYE Aok, AHE
St 93t thA e AYHE Alitst= A 7]8t
(Occupation-based) HHS Al =ot3Ht.

A Arntz, et al.(2016)2 Fery and Osborne
(2017)9] A48 253} 75/ A1 EE OECD PIACC
(The Programme for the International Assessment
of Adult Competencies) Atz 2} AA5t] JT 7]
g Ao 712% AAY Asdt A= E FA6
t}. Brynjolfsson, et al.(2018) A&7} H71E &
o] MAl2Y YA A A]=(Suitability for Machine
Learning Rubric)& 911, O*NETY] 18,15670
ot dAoke 4S9l U5AE 7€ FF= T
+ Y5l gisf B4k Webb(2019)= E5] FE

o
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9} O*NETY Q% BIAE 710] 93] AL 7}7ko] ¢
7t ABAS =2 LS s, ofE AAsH
o 49| AEAs =2 HE Atshke g7 71t

A e AT ALhEE AASHIH.

T3} Felten, et al.(2019, 2021)< O*NET9] 5274
52 (Abilities) A XE E-8dt= 58 7|9H(Ability-
based) ALHE 101519tk ofulE mTurk(Amazon’s
Mechanical Turk) ¥ A8]29 ZAYA(Gig
Workers) AEZAME E3) EFF(Electroninc Frontier
Foundation)7} B 2Jgt 107 &A1 71%-& O*NET
o 59 A#et AAl5He A AFAT =& HTE
AT

U A+ FA Fery and Osborne(2017)9] 2+
=3} 7154 A RS ARESH A, Felten, et al.(2019,
2021)9 AFA 558 AAREE ARG A, 29
A PErdse AR 719 A= Lrof A,

WA Kim(2015)& v= Ads 2= g Fery
and Osborne(2017)9 AXE =1 EHH L9
2012 T=AYAA, SAHES 20144 spRE7] A4
IGZAR}E AAsH] Ul A4 tiA 7= w4
3t9ltt. ThFo & Oh, et al.(2016) A%< 2008
W, 20159 A7) A9 182 S8 E Y
] 20074, 20139 HEAA POl HERAL AR R
o] Fery and Osborne(2017)2] A|#E &-&o}%ct.
Lee, et al.(2017)2 =FHFZAPEF HNEF|| Fery
and Osborne(2017)9] A4¥E A53+&2 AA st
of AE=HE gAL-E ARSI Park, et al.(2016)
S AR} A AR 20164, 20204, 202599
71€ B0 o A WA s ARE 5
sto] AlEF T9 955 WA HE&S ARSI
Lee, et al.(2021)& Park, et al.(2016)9 A#E ot
Tl dRAF IR 25 R A&sto] 2018
4| 71E A9 AEAAES A4S Cheon, et
al.(2022)% Felten, et al.(2019, 2021)9] 2= St
TG EALY] 20208 A} 2AF] 58 A7}
AAsH] A AFA S =& F5E Folgith

ol

Aof] ytedstr] flsf £
ZA3tt. Kim and Bae(2017)
£ B3-S 75514 5o 74
P, AAA A A4 HWorld Intellectual
Property Organization WIPO)= 20199 EilA9]
A & £42 &9 d3AS 7]% E°J"— utorstgl
t}. Ha, et al(2022) ﬂE B3 22 242 B35}
ol 7l& THo| Eﬂri 0‘%*14?3_ ]éﬂ%‘it}. Lee, et
al.(2022)= &5 =]
de 740w °1‘3«] "‘Z]% R R M i
71€ Ao mE EAe] HokE A5H0E £
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=k 3 vlEo) 498 AGATolN £2E AR
58 el 1“41_% #3497} 5Holh, ol
A A3 ISl 71$MeE i FA
Aol o ogoL MHEA ABHoR BAR 4TS
o nzsh ol=d WAS Fua] 99 & AT

F) 58 JRE 0lg3) 7|&(AFAS) T Y=

$4s sng A2)E ASH A u T AR
T2 Y ==AA] AAS £ Q= Sn
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9

5] AEQL w2 O*NETY] 5 A HAE 7k9] $A}
& 54 Az Akedt E}% 2 gv] &= 3t B
AT AA £ Ao A2 S o g A F
AL Aokt 08 E5) /)& kE WS T
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€ TS Bk oo, o
ol Wt A e e 18 248 B 6}71 e
Sl A9 9 4 A9 A
2 Q7o) d7BAL 37 A AT A, 714 %
Aol AEE vrolsie Q9] ABAS e AR AR
of olA FH R &2 ulgo] 875« &7 3
7ht AE2A Al S8 HlolE 7ute] £5) JEE o]
&3t AdofAF 7HE H2HS AA =4, o
Y ARE W S Azl AR Ul ATt
g2 Ty 55 JEE ol&oto] &= AFAs 7l
& $EE WY, B 0|0 BEYJRRE A
Aste] v A7 7o s Alftd 23E 3 et
AT 5 e Tt AL o8 FA Azl A
Alste] T =FAEE AT 4 IS S AR,
VSAs L& Hore AdS el JdE 18 34
Fod Zl% DRI} LesA o] B4
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£ A= KIPRIS Plus £9] HloJH, ul= O*NET
9] AR APEHAE)Z 1449 2Y 4 HlojE], B4
9] A HHIE AL 5 374 9] A E o] &3t

1. KIPRIS Plus £5 H[0|E{

KIPRIS Plus(Korea Intellectual Property Rights
Information Service Plusy= £3]%o] 7Hd} 591 =
E 28 ARS AAOR B4 & Uk BE AT

Al 0]k, KIPRIS Plus®] 32 glofel 7] =3/

72 2023-7t2

48, TRl AR, JHFRE T, £ doly
L e 3o 40} BAE 5948 3
S5EZE 9 Open APl A&7 O 2 HloEl& £45}9]
o S5RA SULAMEE 19 67]o] A AlF
o 7l& W&2 disolA S5t "ol 202097

Ao A5 9T 4 A9k W 242 20004
FH 2020970 oA S9E 59 2,630,628
S AFEst)

Open APl A5G 22 53t 55 Ho[HAlZ &Y
017\} %‘ﬂi ;1-,,_1112 011?_11]3 IPC TE, = xio
B A" 15 SASS T
Patent Classification)% Ay 0] 7]sHokE YEfY=
FAHon §U SHRFAAL. E52 =9 &
9] ER72t HA Y lﬂ«l sl 2E = S S5
gl IPC FEg Boldlal Qlek. [PC ZE& E3]9) 4
w7ot7] ol $2le ASAT 7Ie ¥ IPC
oA ol" 5519 AFAT 7l& B o RS

=91 [PC(International

Bl
A
H

‘ﬂm m(

r
g [
rol
O

2. K12} 221 o]y

1) 2018 U|Z EEA UL

201849 A4 H nZFEZEHYEF(Standard
Occupational Classification, SOC-2018)h ol A 2}
g A ERAAE 7HAAL QloH, = WA A7 =
25 (Major Group), Al 9A A2+ SEF(Minor

Group), Yl HA%} oA #A4 Ae)= AEF(Broad
Occupation), 99X HA g+ NEZ(Detailed

Occupation)= FE¥t} fj&s
AET 4597), HlEF
01 HER

B3 51-8000 Plant and System Operators & X
ooty ‘AEF 51-8010 Power Plant Operators,
Distributors, and Dispatchers’®} ‘Al&% 51-8013
Power Plant Operators7} o}¢] ¥Z02 &g},

AEF FE BA 24799 A9 715 AFA

T 237, S5 987,
7 86771Z FEH I dlE &

= 51-0000 Production Occupations+ %



Other)0.2 EFH=t}

2) O*NETS] ¢4+ HI2E
o= kR
Labor) Ate} 18 & #HA(Employment Training
Administration)oA] Al &st= O*NET Hlo|EH]o]
A= 0= 29 AFA(Dictionary of Occupational
Titles)9] 402, 201949 SOC-2018< 7|§ro &

(United States Department of

8= 'O*NET-SOC-2019'2h= ERAAE 7531
1,01670 Z ol tiet B2 AF3kaL et O*NET

glo]gHo] A9 A FE+= 51-8013.03 Biomass
Plant Technicians'@® #°] SOC-20189] oAl =}
gl ERAAC 454 ot F A7t 74 FHTh
O*NET 2d ZE, 2Y A& A Y (Tasks),
A Ul A5 58%, A5(Skills), AHE =7 5 A9
E4Y JHE AFet HEF 55-0000 Military
Specific Occupations'®} 7|e} A&of| tigjAl= A Y
AETE Agst7] iz ol & Alet 92370 A4S A
DEAEQ XY Y AL 2T S 2 AL}

3) 734 A= REAUER
A0l 20179 7€ - LAY A7 A=

ZAAEZ(Korean Standard Classification of

ASA|s =& Y=o T2 18

EH 24 KR 08 938

Occupations, KSCO-7)& H&H
AN, 2EF 15670, A&7
TR =Tt &
F 14, TEF 24, 28R
424, AAER

o g&F

LY ELEEDRL

3. SAE NYELEX

e

AR A9

9 2

1074,

7 45070, AR
TFHIE A 2uhl AR HA 0}
7 34, AlER

7 5ARlR BAIEITHEA, 2017). &
Aol Algshe F& &7 FEHOA EH

A Ao 9

ZAR= KSCO

€ A5

FHE 52

T 1231712

2 A2
= AT

PR
Xﬂ%ﬁ}% SAZ 2008FFE EAZE A]

25911, 7= ALY KOSIS(Korean Statistical
Information Service)oAl &<Ig 4 Qlt}. 20134
1?—51 W] AR AAEGLoH, AdRE7] 2AH -

, OFiE7] ALY 79 10€9] 1590] 23 d+Y

=3 7l%£i EZ7H ol A=Fste 1 154 ol 7t
T ZAF Ao g sitt KSCO-7°0] AL8-% 2013

9 o9 Shiy] ARE BEBHe], A 4/ A
VHEER)S) L2 0 A 254 A2/ 4

BATTUT FFS 154 ol 24748 48Uk
oV sk A A E 1

(B 1) A= 154 0|4 Q112 FAX}
(Table 1) 15 years old and over population, and employed persons by year

Year 2008 2009 2010 2011 2012 2013
Population, 15 years old and over (Thousand Persons) 39,933 40,441 40,933 41,487 41,937 42,444
Employed persons (Thousand Persons) 24,045 24,038 24,270 24,604 25,257 25,798
KSCO oth oth 6th 6th 6th 7th

Year 2014 2015 2016 2017 2018 2019
Population, 15 years old and over (Thousand Persons) | 42,929 43,357 43,704 44,015 44,262 44,601
Employed persons (Thousand Persons) 26,247 26,519 26,746 27,026 27,090 27,509
KSCO 7th 7th 7th 7th 7th 7th

source: KOSIS database
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B e Y JFAs 53] AEF vl O*NET
AT HAEES 83 1T A5 E A A4t SOC-
KSCO AAolA g Aol 7]%<l SBERTS;
g 7 RAE S ARSI G5 TRjollA ALt
3 AFAE kE H4E SOC 48F 99 A5 o
Abslal, ABR 7]& SOC-KSCO AAEES E3f KSCO
AER Y ATAT =E HSE ARSI A3
LE Ao whet A9 It ofg) o g BRdt o
&, HATH0E FAH AGEILERALY] AEF T
G 5 Argot] A 18 FAE Bl A

A AT 252 (O™ 1) &4 =g 2.

7 S Ad9otal Weld /lof Rl SBERTS &

et 222 L2t Adeke ASAs =& A

At 282 FAH R 2. ofoA e=3t vj=9

—
©

S5 201849 4 AR w70 7leok
77 71eoke AT

, HEjolH, AFRERIEY, 3D ZHY, A3 4, 2
ZHE, A5 EXolH, 7} 7]&Fob sigst= CPC
(Cooperative Patent Classification, 2% Ed5|&
) 29} IPC =7} itk KIPRIS PlusellAl 4533t
21¥7t9] £3] Flojgoi= IPC ZET Hoj=]of glo
OZ QZA% BoFIPC ZER E3|S BHaih vt
E5{Holl A= 202249 43} A ST B 7|eRokE
16702 gfjsto] AE)ES2EF AAE LRI,

712 IEE B8 Zo] ofd AZL AES UE A

Local Area
Labour Force Survey

Sentence-BERT

Sentence-BERT

I I
Patent Task

Embedding Embedding Embedding Embedding
Vectors Vectors Vectors Vectors
¥ ¥ ¥

Cosine Similarity

Cosine Similarity

|
[
‘ SOC
|
|

I
Matching SOC Broad — KSCO Unit

|
[
‘ KSCO ’
|
|

I
Occupation—based Al Exposure Score

|

. |

Matching Task - Patent |
]

)

)

I
SOC Broad-based Al Exporsure Score [ SOC Broad — KSCO Minor Crosswalk ]
v v

KSCO Minor-based Al Exposure Score
I

|
|
|
[ Task-based Al Exposure Score
[
l
l
[

Group by Al Exposure Score

] Employed Persons
l by KSCO Minor

!

[ Employment Rate by Al Exposure Score Group ]

ag 1) 24 ZHAY3

(Fig. 1) Analysis framework
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olEg & A9 A Agde A8 4 ik wt
A EAF 20189 BEAAS e}

[PC ZE= 599 7[&EokE HAlohke A2 54
O & 57| wjgo] g A9 Edjof of A9 IPC FE
7t E3E & ek B4 AT IPC ZE= F5
(E DI} 22 /i E35]9 IPC FEE BEF 235}
of 25 (& )9 AFAs HH IPC FEE 274 9]
A 2R AT A 5512 Rt

2) Sentence-BERT (SBERT)

Devlin, et al.(2018)°14 A
EME 7|80 R oh= AP ™
trained Language Model)o]t}.
2 ol o] AJAA0A F0i7
Z FolE A&ote BES Tt BERTL mpAI T
o] 2el(Masked Language Model, MLM)Z} Th&
F& dZ(Next Sentence Prediction, NSP)2.2 &}
&3t} Devlin, et al.(2018)2 Y H THojs 5 15%
£ W0 wpAA 519l=H, o] F 80%+= [MASKIZ
Aelste] ©ol& 7Ha, 10%E thE Tol2 e Y
M2 10%s IHE & ths Zdo] AA| @ol& %
g ottt o]t MIM2 I AlTo] &
FHFOoE 5T o QI F BTt NSP= F 7l
9] -2 F11 0]F0] o]oj A= EARIA| opd A wk
A Holt}. BERT+ 91713t oK Wikipedia)
o 7f o} H/\iﬁV\(BookCorpus)l)Ql 804
7N %013]"\:‘ glojEo] §li= Wit dlole = AP
wjo] AREALS] B Rof wet stolu mhetvEE Zﬂzﬂ

oh= 1l F9(Fine-Tuning)# 7} TS & 4= Q)

R

o

™

ol

7] izl AAoiA 2 Fopoll A FdE J52 Hlth

Reimers and Gurevych(2019)°] A3 A3t
SBERT+= BERTY] 4 UH|d(Sentence Embedding)
e FootA i 2ol BERT+ £4=

£ HT0| (2 18 24 24 K48 18 938 |

el B4L T4 7 dolo) WEE 28]
ol £ 9] 242 5 A 29 o 0
B & A=

BERT7} 2+ EJ}J A|ZFafct E—.fﬂ' CLS(Special
Classification Token) #< I 2 ARR-S= T}
o] HlE 5 £ (Pooling) sk W T+ 7HA17F
ot E9o= WHEY B2 ole Bt EF(Mean
Pooling)#t #E 59| Htjghe FHolll= A &3
(Max Pooling)o| Qit}. SBERT+ ¥t 2302 74
i iE HEE Folal AFdo] FE(Natural Language
Inferencing, NLDI &4 7F SAIE 2%(Semantic
Textual Similarity, STS)C.& F7} £8& st
olct,

Al golBgE Jdets 719l 517 H o]
A(Hugging Face)= EHAXHE 7802 o= T
It Aol A mElS ATt ok s H oA
Transformer 3|7]%]9] SentenceTransformer &
EE B4 Ao, Bt EFOE T UHY
< 9t 1007HA] dofe]l s} NLISE STS=Z #7F &d
< 3 xIm-r-100langs-bert-base-nli-stsb-mean-
tokens’ @S ARE-5}IT]

3) SBERTS 283 A3As =2 As A
E 3= Acemoglu and Restrepo(2018)9] JF+
719t 23 (Task-based Model)& 7435t Webb(2019)
o] Az AR FAY 7]& E A4 AL S Ha,
et al(2022)9] TARI FAEE 285 Z-55] I&
A2y} Aot PR-59] AAE Al=stia, 11 o
%ol A SBERTE AR&-sto] AFelof A7) 5= &3tk
Webb(2019)= T4 WellA ©of 7+9] ZHA #A
£ ool 9& & E4(Dependency Parsing)
152 AlEote Ao] A2 29 spaCy® O*NET«]
AT GAEL} 55 AlFol|lA FA-EA B

\l

F&3t

sty
X WA of 5 1671 e

] 9150 11,0387 Aol >3 LBAZ, ZUs|A] o} RRE AL 7153 2
A28 FAE 0t (Zhu, et al., 2015, 21%).

Ag q3oz Il 28t wof o 4fel
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At} WordNet”9] A&7 013} 7% go]gjujo] AR
S9olE Agstal, Y7 HAE] FA-BA o] &
5] A|&9] BA-HA A QA= A T A7t
<o a9 Aoz Hytty /iE Ao oA 7]
L AL s 345, O'NETY 4 W dF 58
E7BAE AF B9 k& ASE A AgE 7]
& & A4S EE99th Webb(2019)9 97 &
52t YR HAER 99 7]& =& s AT
th= o 2197k iek. shARE 459 QAT = o
T IE A ARRE Aol A WhAlo] &) L

oJulg FE5 HPO%MOH et YA E ol8shaL
7] Ho] oA REO] HFLE HHT L

7} it

Ha, et al.(2022)= O*NETY] A A3} E5]9
CPC ZE A% Y& AHF(Word Embedding) 71%
o5 HEglety FAR] FAIEE AP} FARE ES
FTE dAZs¥Th Word2Vec, Doc2Vec, FastText,
BERTE &3t UH9 WEE Aot A A% 4
B 232 O*NET9] 317]) A&lo] 2E(Career Cluster)
I} H|wskal E5] A HE= CPC AAY 13671 17
I} H|wots Yo R Y E A5

Ha, et al.(2022)9] ¢-7ol4 = BERTY A=}
7P 2A Ut ol AAE BolA WordNet
EJYo|#(Toknizer)& AFE7] W&EQ Aoz H

ol FolA A7E YA 9on] T2 Bkl E
2K Tokenization)= Aol A7 HAo|A Fa3t
FEolth Eduo|A= EZSE e¥cte R o
It o g AEdith YR do] EZSKSubword
Tokenization)= 98 #4= Tojkr ¢ 2+ &9
Ql R eol2 Fasto] AbAol gle THolu A5 5
AotA| gh= ©ofol] B3 4 itk BERT= 7|23 2
2 Y& o] EF4o]AHQl WordPiece EAUO|AE
AHE-3H=E], WordNet EFo] A2 AA 2]t Hlo]g

£ Y9geR ‘%ﬂﬂﬁ =2 4%5= 7Idst7] ofHh
T3 Ha, et al(2022)7h AHE3E O*NET ¢ 49
HAE= @Er T Bl 7HEt Ao o]FolA
QLo1A ol tek A Q] Ak 9AEY] A
o] g2t} ZA| #xZFAAE=(International Standard
Classification of Occupatlon ISCO)= A F-(ob)E
N SRSl st 99 AT HU(Tasks
and Duties)2.& A5}, 2(Occupation)S A
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Agto 2 Aejst o3 gofEHo] AL}, ‘synset
A=}, (https://wordnet.princeton.edu/).
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system and the method for auditing information
system thereof & 22 £6] Al&5-2 76834+ HHZ
HAZ Aolet. 4o A-&3t SBERT 222 BERT-
baseE 7|92 sl=H]|, BERT-baseZ &% o]
o] g #E = 7682F¢lo|t}. SBERT= BERT-base
9] ©o] WEEZ Bt EYot] 7 AHd HE S
T-o17] W&ol upRrkA|= 7682k 2] 27]E 7HAT
THA] oA, SBERT= &4 Zojet Agle] 2 &
A& 22 3719 9 R gheoi57] g2 &4 4o
Zpo| 2 Qs WAL 4 Q= AIE HAL 4= Slrt
T H9AE 24 ¥ WH= ¢, E7|5HH p

ot n7HA & 7683 oIt = ARG = 1,--, 1),
je AFE 9ustd Ade N9 AFE 7t
(G=1,N). &, 6= AYY jAF HAES &
4 i FE . O*NETS 7§28 A Yol &3st= A
55 Aok, o A9 Wl ofg 719 4577t sl
9] AF HAEE o & E0] Prepare detailed
reports on audit findings.' ¢} Zo] &4 FeZ A
<503l

ATAG e A4 A4tol AHE= FALE g sij
= Aol AAIE wrel 2ol pet g; ;9 e ZARI
At ke Qn|ett. ¢, 9 e pol FAR FAE
£ AR 11 F WS s ekl ot 1Y &
S5 A1 jYRet M RARRE E6E ATt
sie A W AT g gl d2E &5
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Ewlpj =1 ®3)

A =& He B A9 59T
2H A& UEdle #2714
SI
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I ISCO-08 AARE AFstL, "= LsEAT
(Bureau of Labor Statistics)2 SOC-20102} [SCO-
08 AAEE AF3tc}. SOC-2018% SOC-2010
ARE TAF 0] glo] SOC-20187F KSCO-79] A
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0|7} U4, SOCE 2519 C]—H7} NEFo|L KSCO

£ 239 B9 AN Bl £ BE AAY £
$2 2ohn Bl o Cﬂ]a Sol, 4% 928

3lokH, KSCO-72 ‘285 241 Y& Mg AR7} of
SEAAIER 24111 W3 Az GJAF, MM 24113
93t AR AV, HEF 2412 AFAF AAE 7H
A3 9l uhd, SOC-20182 487 T4 29-
1020 Dentists(X]Z}2JA}’, 29-1210 Physicians(H
A, 29-1240 Surgeons(YTJANE A oJstal
%t 742 o} A oh;} H]rEW SOC-2018 A& /\HE o]-E
2 KSCO-79] A&7 ©9olA AA H i Al
O%_ __51;01-6 = KSCO-7 & AH EE H:]g_]—o]-_‘:_ l:ﬂ-l:H
3 AHg gt

SBERTS 283 49 o7 ¥ e 49-55 94
o Y5ttt FAoNA AlEsh= KSCO-79] B Al
%‘ﬂr SOC-2018 &&5 FEHS HEHE ¥
. SOC-2018 &85 = 7| FARI 4t
(& 5—5—8— KSCO-7 A5 &< A=t Al

Aol A9 AA7E ELE KSCO-7 AA | whet

BRE ARFE "It

1
ol

il

M

=
=
3|

Ko} ooh

R84

7

= HL HT o
m =
r:;\'

78 2023-7t2

KSCO-7 iﬁ% m) 5 ot o]E gpmolet
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oA I AA7} o]Fol A Z3f shte] KSCO-7
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o} et} Wt ofst [k 7t FEo| WA o]
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QSRS & YO TE 08 FM 24 KA L& Y=st

A AGS M (H: E™ > E), 4 Itk WIPOQ019)= A3A% 714 o A4 &

Pt ot A4S M4 (L: E" < PR B/5h A 8] £90] 20139 1Y F43HA 7] AZgoeH, 9
kE{H, L} o= 227 mY tdE HAGA & A5 EoloA 71 2 BlEE AAol= HAlH Y9
3¢

A

o

=

2 ok (ME W 154 ol A4S Veka B2 W A9 201395 201687H) whd @32 254 1
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RS A 18E RE oy 2 oL BElth =] B3 AT £ 99 2
i A ABAs 5 29 471 2L 712 Y ol
k_ mEk T 10% S7He2 FAsHA
]%2 )/} (7)

2) O*NET-SOC-2019 3¢ &9 345 =& A4

V. &M Zia} O*NETOA 2 A& 9 37149 BEE A85

= A 9237 5 AF 9AES} X‘?j U AT S8

25 7 A2 82370t AE A Y sty

Ae A5 HAEQ A Y gF F8E A AR

1) 1345 &3 FH= (& 2004 A (& 2)= 13-2011 00
E5Ho AZAE EF EX AA9 IPC ZEQ  Accountants and Auditors7} £¥5t= 2671

KIPRIS Plus £3] Blo[g]9] IPC ZEE HZsto] B 5 570E YRl
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mlm |

& ABAE B3l 95002701 (IH DE X ‘:‘”"ﬂ A& 82371 2ol it HA 47 HAE
H, T AFAT 53519 292 20009 5E 20029 4= 18,291700H, tirks: A gjo] 157} o4 2574 o

o =
A Gt ol% 128 S7H AL FAT 59 YR HAES AT 9k 4 ) 9 gAE
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(Fig. 2) Patent application of Al by year (KIPRIS)
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I 2) Accountants and Auditors®| QT HIAEQI ZQ T
(Table 2) Task text and importance of Accountants and Auditors

Task text Importance
Prepare detailed reports on audit findings. 90
Report to management about asset utilization and audit results, and recommend changes 89
in operations and financial activities.
Collect and analyze data to detect deficient controls, duplicated effort, extravagance, fraud, 83
or non-compliance with laws, regulations, and management policies.
Inspect account books and accounting systems for efficiency, effectiveness, 88
and use of accepted accounting procedures to record transactions.
Supervise auditing of establishments, and determine scope of investigation required. 88

source: O*NET database

o] BEL (1Y 3ol BAT 5 Utk
o Ao] e g HAEe] i B ol 41
T YT U FAE £ BB HEAE 59 24
stick. 9 98] QBAS A4 9 o

8 A= 219 §AH= ghol HEAE Fsto] Az,
ol WA AY B AR5 =F HAolE 715N

2000955 20209714 gh=o] 2949 A4S
E3] 95,60243 O*NETY] 18,2917] ¢F HAEE
ol gsto] T I AT A5 =F HASE AASIAT.

SBERTS} ZARRI FAE E4E 58 GF-5¢] A4

100

=il

_||_|
i

20

5 10 15 20

25 30 35 40

Number of tasks

(I8 3) XA LY AT HAE & 2T (O*NET)
(Fig. 3) Distribution of the number of task text across occupations (O*NET)
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o} 0|5 7|HFOE A4 ¢
F9] A= (& 3)3} 2t
Physician Assistants’®] 1274
3 dA E5
Fa 9tk

A& Eof (& 3)9A Physician Assistants’} 4=
yot= 1278 04‘:'9] FA%E §o|] 10650188 F3%
217 9991 A& ‘Make tentative diagnoses and
decisions about management and treatment
of patients.'d] 7F5A] w; ;&= 0.093°]t}. 95,6024
o AFAE &3] F o] A7} 7MY =2 FAR] &
AE 3 7= £9] ‘method and system for
managing patient 7} GZE A1, o|wj 9] FAE
0.7860] $;,;7F E At Physician Assistants & H
A FEY ABAE k2 M B = wi % si g F
Sk gte 2 0.0730|t}

AF-59] AA <} dF &9 <

At AHEE FARI FAEE 1

g%

A5 e W A

g -17H49] g2

_T’_
O
HE

_,]_

(& 3) Physician Assistants

| BRs wE B0 02 18 EH 24 KK

a4 gtk £ ATelE 53 A% e pot 4
AE W g 41009 $AE 3 5 M 2 g A
Sstl7] o] s, 0] 24 g THEA Gtk 7t

FA w mzﬁ@maaa%ﬁgaz<a1ﬂ1ﬂ
A YR 48 nefsto] G goluz, AE Hge
A AHEA G 1o]th. et A9 w9 A%
=% B4 B 031 Aol gk i

GE §% G 5)NH 42 9 GAES B3 A%

7t FAE 9] eIt oF9] 2 AEsoith o
2 GAE ‘Perform wedding ¥ £3] A& ‘Wedding
service system'® FAFE7} 0.9352 7FY =44
ok o] JF= A9 Judges, Magistrate Judges, and
Magistrates ©| Al SR%=7} 354t0] E]#] gFo} Q1FA|
5 =E A5 TS FA XY G,
safety programs at power generation facilities.”
+ ‘Biomass Power Plant Managers oA 7 &2
F8E 91E 7= AFol7] Hzol 3T A
9]

AT =F A5 At Al 2A BHE A

‘Manage

Y5 ool ASKIS £E M

(Table 3) Task-based Al exposure score of Physician Assistants

Weight Similarity Score
Tasks Patents
(Wi,j) (Sij) (£
Make tentative diagnoses and decisions method and svstem for managin
about management and treatment of 0.093 atient ¥ ging 0.786 0.073
patients. P
. . apparatus and method for detecting
Inte.rp'ret diagnostic test results for 0.092 | abnormal behavior using data 0.789 0.073
deviations from normal. .
pattern analysis
. L . method for guiding of taking

Piessci?i];fl tilerigga?r medication with 0.092 | medicine and apparatus for 0.819 0.075
phy PP : executing the method
Obtain, compile, and record patient method combined with medical
medical data, including health history, photography and stethoscopic

: 0.092 ; . 0.855 0.079
progress notes, and results of physical record for supplying patient status
examination. information
Examine patients to obtal‘n.mformatlon 0.092 meth(?d for dla}gnosmg user using 0.775 0.071
about their physical condition. body information
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(E 5)9 ‘Bailiffs's A4 157 4 Z
85 ‘Guard lodging of sequestered jury. 9} 8= 9
76 ‘Stop people from entering courtroom while
G 3 FAE g2 7HA
SAT =& A57 A AAE A AR G sku
o] e}t HE AFAT 5615 Bl S W 7H =4

judge charges jury. 7} o

55 58E

(B 4y 42 HAE

Webb(2019)9] 7|&
SAES EshEA, 03} 0,002 Afol] e T
Webb(2019)9] Azhict A4t Eobxct. 4l &

-9 NS

FALE 42 57
(Table 4) Similarity between task text and patent title, top 5

& AU, (5 403
2 735410 Aol Sl o

.

= @&

el ZARI

Managers

generation facilities.

SOC-2018 Occupation Tasks Patents Similarity (54, )
Ja i%gﬁéé\f;?;gste Judges, Perform wedding ceremonies. wedding service system 0.935
Paving, Surfacing, and
Tamping Equipment Control traffic. traffic control method 0.933
Operators
Telephone Operators Update directory information. Zystem and method for updating 0.930
irectory
Produce environmental documents, system for collecting and
Transportation Planners such as environmental assessments evaluating environmental 0.930
or environmental impact statements. | information
) the management method of safety
Biomass Power Plant Manage safety programs at power evaluation procedure innuclear 0.929

power plants facilities

(25 ¢

2 HYAE - £5{ Hi2

FALE 59 574

(Table 5) Similarity between task text and patent title, bottom 5

persons rided in a bus

SOC-2018 Occupation Tasks Patents Similarity (54, )
Log Graders and Scalers | Saw felled trees into lengths. wood furniture production system 0.464
s Stop people from entering . )
Bailiffs courtroom while judge charges jury. blocking bar for parking lot 0.477
1 . Kill or stun trapped quarry, using die capable of being opened,
g(}solinegrsand Hunting clubs, poisons, guns, or drowning manufacturing method thereof, and 0.488
methods. mold
Read from scripts or books to
Actors narrate action or to inform or toy performance apparatus and 0.494
entertain audiences, utilizing few or | method using chatting :
no stage props.
Bailiffs Guard lodging of sequestered jury. system for checking the number of 0.497
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Occupation-based Al exposure score
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(Fig. 4) Distribution of occupation-based Al exposure score
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(Fig. 5) Average of occupation—-based Al exposure score by year
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STt 2000 2020971A19] g=tof] U <
A5 B3 AAE AT £9 9 E, = AT
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As =& Attt (O 5& L9 BAPLE £
2000€EE 202047179 01EA S & A2 Wl
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1) SOC-KSCO 94

SOC-2018 AEF=" 55-0000 Military
Specific Occupations & A|JstH F 4367[0]2L
O*NETOlA] G5 HIAECQ A Y 4F SoES Xﬂ
Iote A9 287+ 43071tk SOC-20189] 430
N ABFE KSCO-79 45071 A&7t AAS 2

H=
T

AL} o) & AGA7E olof A= Ad} Bt &F 3 230719 AlEF7E AEAE A DUskyith dAAH
g2 Bt AEFE AEFE WSy, 2FH 2= KSCO-79
(2 6) 2BX|5 & He 49 &5 SO0C-2018-KSCO-7 HAE
(Table 6) SOC-2018-KSCO-7 crosswalk of top Al exposure score group
SOC-2018 Broad KSCO-7 Minor group

Code Title Code Title
51-8030 Water and Wastewater Treatment Plant and 881 Water Treatment Plant Operators
System Operators
29-1070 | Physician Assistants 246 Health and Medical Service Related Workers
29-1030 | Dietitians and Nutritionists 244 Dietitians
_ ) . . Metal Casting and Metal Processing Related
51-8020 | Stationary Engineers and Boiler Operators 841 Operators
_ Computer and Information Research Computer Hardware and Telecommunication
15-1220 o 221 O -
Scientists Engineering Professionals
(B7) A3X|5 & H4 59l HE SOC-2018-KSCO-7 HAE
(Table 7) SOC-2018-KSCO-7 crosswalk of bottom Al exposure score group
SOC-2018 Broad KSCO-7 Minor group
Code Title Code Title
33-3010 Bailiffs, Correctional Officers, and Jailers 131 Egls:érg}ﬁ/,[i?ﬁgc;tsion and Legal Services
45-4020 Logging Workers 620 Forestry Related Workers
_ . Mining and Civil Engineering Related
47-5050 | Rock Splitters, Quarry 784 Technical Workers
51-3020 S;lécglesf ;?odcgsg:r?; %/I(/Ziiel;guhry, 710 Food Processing Related Trades Workers
~ Wedding Ceremony and Funeral Service
39-4020 Funeral Attendants 423 Workers
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15671 25 5 1197 &%0] SOC-2018 &E72
AA =

(I 6)T (I 7)2 247 SCO-2018 A8 &9 o
As ez A5 9 F53 ob9] =29 SOC-KSCO
A ot

2 = EEA 9] SOC-2018 Al B4
KSCO-7 sidAl9] =8 o A W82 29,
FEYTE AHgolYEtE AHd QS fYuls
HHgstal Qs A0 wekeh “OAe] sl Am
MHY|IAE AF'sk= 29-1070 Physician Assistants’
£ QAL st AR et oA
g Ad 2 A5 RS AL-e¥5h= 246 B4 9
T W ARG AZsisin (& 7)Y Al HA, ol
HA 9] A9 SOC-2018 7|E22E 47-0000
Construction and Extraction Occupations 2} ‘51-
0000 Production Occupations 2= tHE i &570|
&ol= AEFOIANE KSCO-7 7|82 F 5 &
T HER 7 7159 2 HH 7])5 SARAY O 23k,

( 6)Y 244 YIAHY BF 58% 47t 91

2 7 =2 A5 ‘Assess nutritional needs, diet

j]l oty
M 1o

o
ol
L

restrictions, and current health plans to develop
and implement dietary-care plans and provide
nutritional counseling”} 53] ‘method for provision
of health information based diet recommendation
and brokerage platform(A7Z3AE7|4] Al
A A 2YIEA S SR AT TR A8y
1, 19207 =2 U5 Evaluate laboratory tests
in preparing nutrition recommendations.”7} 53]
‘an application that allows to check the results
of nutrition detection(¥%¥4a AE ZTE QIS
& Qe ofEYA 1) T AU AF HAES}
T ABAs B8 AF Hudls o, U545 =
At w2 AFUS & 5 At

(I 7)9] 33-3010 Bailiffs, Correctional Officers,
and Jailers'= ‘A&7 1313 ¥ 32 2% 4 o
= HERQ} AZEO £EF DolA 131 A 1

= 4 HE #AY AAEH. SOC-2018 &
F FEY AEFEE 33-3011 Bailiffs'? 33-3012
Correctional Officers and Jailers 7} 1t}. ‘Bailiffs’
© %Y (& 5004 dF &9 ABAT HA7t R
< gQI5kT}. ‘Correctional Officers and Jailers’
9] 349, %9 952 UF ‘Inspect conditions of
locks, window bars, grills, doors, and gates at
correctional facilities to ensure security and help
prevent escapes. ?} 7P 2 FAIEE 7= E5
7} ‘head mounted display apparatus and method
for controlling the same(3|= TF-E| = fAZH|0]
A2 9 o] AojHr)yel AR & uf $35k= AN
7t ISA S 71edt & BHol gtk AS € 4 Sl

AYs| WA, 1313 HE A2 4% 4 vk FA
£ #A; Aol 33-3010 Bailiffs, Correctional
Officers, and Jailers= A5-& @dots FFo|7] o
2o At AL HY] ofEE o Qo ol A
oA 715t AA Kol AY2f A5E(Skill Level)
< st vl ATE ATt siAE . shATE £
A= ol 79| AU {7140 Ageto gy 7
£9] ISCO &8 AAE= tE HL2 AL, &
A A3t =74 7t B AAY Aolo & Eteka, 9
g Qdof nedlE &8et FEAART A 7
slsect

A AGEILERAE AHERT BAF2 20184 Al
5 KSCO-7+ 20134 o] %9 A= 2Y/A4 YA
AHAEF) O &7 F&st KSCO-63F KSCO-7
= YAk 2008 HE S| AmE AFEY 4= AT
AAEST &9 7189 BAXY AARE ARF ©
9] 18 A 40l F&ol= Aol= FA7E JeBR
20134 0|59 ARE AREsIoiTh 181l 202092
FEU199] FFo=E HA 1-&Eo0] Ad thH] 1.3%p
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(Fig. 6) Employment rate by Al exposure score group

st st E519k A
o] =g Al vlAl= 7
T2 S2o] 5] ghal whasie] 2020 7} =0] 29
< A<ttt VAT =2 He Bt o Ao 1dE0] B
A 313 A4 24 23 (O™ o3 o] &= ofst Hte] LFEET} w3
LEAFNAM ABAT ME 7E TH2 A 9 AEES Faste Hof His) Bt ol A 1
VAT g Yo et KAY Foz F=31H 88 :
YIS MAL At 287 B ATAS = A B4t ol A M9 Bt 18ES 27.01%, Bt
 ——

o, SOC-2018 A2} A4 H 119712] KSCO-7 &
25 = g4 o)A Adt et B olst Hek arto

ro

o 37 B2 120 485 YL EEHAS o5 WY 1LY ¥ 18
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1o

H8) 3|5 = B UHE 188

(Table 8) Employment rate by Al exposure score group

Number of Average Rfﬂf RfL (%p)
Group KSCO-7 employment - -
Minor group rate(%) 2013 2014 2015 2016 2017 2018 2019
M 61 27.01
1.37 1.98 2.36 2.38 2.39 2.81 3.01
M* 58 24.68

source: Author’s calculations based on the KOSIS database
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