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re] AZddAAA ow < WEYA AoA FEHsA A3} (clustering)

£
N
a
o
ot
i
r
:
X,
i
©,
fl
-3
r
=
ft
d
[>
iy
i
By
10,

A Pl

2
WEt Fget Giel YEYD $AS Fal Zax o Ao

offt
o
o
o

#&3 Joyez & Laffineur (2022) #Hekd 7]<4w3te] &) (benefit) &

O

olgl T2 APYPAFEo Ayes HYPol %= A7 HEY 9dA
(variation) & & 3}A] &t7] W&ol YeERG ZHoZ olsfHtt (Arntz et al.,
2017). A2 o7 AHF9 EHS (Autor et al., 2003; Brynjolfsson et al.,

2018; Nedelkoska et al., 2018; Robinson, 2018), A2ZA& AFE =3 3}7]

gl w27 BG3t EHolgl & w (Nedelkoska & Neffke, 2019),
A= 3 A Y 2 g 2= oy A7 HITS Hasfopt
shoh, wok zF A7 sk A Yol QFHE TRV gE B s1A

A7 o8 o &8 4 Qb (Nedelkoska et al., 2018).
Nedelkoska et al. (2018)2 o]gst wWgtox WA= HAY 3+

AAARGE Fws] s oy Aol dist {54 (transferability) =
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ftlo

Zte 249 BAS Fad Adolwel egdHe FEes €3 ivx
4

FARh whe] weldw, ~29 vepye webnA Rahn, @ A

E74  2AZ(occupation—specific skills) ¥FHS  Q73thE= Ql2lo] A7 Q)
FEsdE e ZAoEolagl & 4 Utk ol HAE 19T w AAAARY S

Agdolss olsfigdel Qo FTod eaet & & vk (Gathman &

2Adude wet 2 =dAE 43w, Vlswsiel AAA el

2
ol
ol
o
rlr
N
e
o
off
1o
N

1217} ar2 A S Zlojek & = 3l

N
—|_l
i
=
[
Y
e
r
o
flo
N
e
o,
offt
=2
4
K-
o
1o
of
o
o
=y
o
L

i)
o

o
d

+o7 AZAAFAAo] HPolFol da] 7Islet Ak FT oojw oA
st=A ZAFstaAb skl Alabdulkareem et al. (2018)& & <lFo]

1

BASAD AAHRGUE ARRJAA A3 AdHETE ATFEAE F
A7rEAA AL w3 Ae A7 AJAge vA#ARl (unrelated) w243

Jol ®hal & ATrelA=

2
;
tlo
o,
i
2
(0]
o
ul
aldl
o
o\
N
o
i)
P
ul
o
-\
o
3%
o
(0]

Avdel A4 WE W 4Tl FAE AYL FFdud ach

2AAWg Y] Aee Aokor npEhd AAAF == vEA, B AFelA=



sroha,

)

Ro = wief

o1 3
=

il 713] 9

9]

gk A jolsel o

R

Mo

el

ol
rl

el

)
~

7HE 2. 24 QLS AT Y S HYPolFETG

A Aol ol o B

R

1980~1990dd] 3+ "= 4 A Yolso]

o
R

Robinson (2018)

%)

%)

ol
e
Nyl
<]
Ho

ATd =

o]

k.

)

el

Qlth E Ao A= Robinson (2018) ¢

(Nedelkoska et al., 2015) 1. &
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359 Hoow ARZE SAkR o] A8

S
z
2
e
>
i
re
r
oX
=)
M
=2
}01'

W 75}

N
to
o
-
L
Anj
§2
flo
_>‘~L
offt
e
1o
of
o
o
M
rr
v

o A%, 94}

A o4 T F Qe bsdol 9 AU AMSIA S,

E AFoAM = StariewsdTdoe] 1998WRH wid  FARSIY] Al Y-Sk
St =59 d ZAH(KLIPS, Korean Labor & Income Panel Study) ©|o]E] 2}

R0l 20019FH vid FAFSt] Algshs oA 9 B (KNOW,

ro
Hl
k=
ofo

Korea Network for Occupations and Workers) AZAZAF Holg =,
2005~20159 zte] dHlole & &8t =9 Frey & Osborne (2017)9]

Fg% = W 70270 A]1e] AHss(HFHE) A &E s 283k

3.1 #FEHYRAL, AR AR

St F A YA JHE, g AARE AT 2 AT e
2 delE F ould Jidle] FAM Aol FRE FEIUT A A
SHEHAE 2005 11,5807, 20159 14,010e]™, 2005~20154 3+

5l =21 77 (KSCO, Korean Standard Classification of Occupations)

ot

AER FFE 611 499 AuE 9 & Atk #FwFAURAE

SARFAYEFASCOE  weh AFE KSCO 5220004 714),
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622007 7R), 7AH2017d /)Y AJIZE=R HolHE Aleshd,
A7 ARE A& 5 9= 53 FTE L3t doly AXEE =3

wEA 13,3109 AEd FA 49 ARE dgon, 7wt (dEg

lo

t+1dEel FARE AdS vlust] A& 4 A 3 LA ol gE

il

HiE o2 ZQjols dlolEE FHIT o] F, AAAZAF HolE el wF o]
7hssh 12470 A]de] ARE 483
WA A ZAE HolEE=  ul= OxNet(Occupation Network) HoJEE

2w zAon, JRFAEY 2 A,

e
wW
o
of,
o

RE|HE 3to] Y

Ry
>,
i)
X

:th

2

1

ot

o,
g

ool

=)
I

Zb o A a2 vE2v, & dTedAs Aols dHoleleh wi A ek
gt ARE IS & v 2005~20159 dojHE &t &

o
ATolM = AAAZAL oy F ZF Aol etk 7T A (4490

PTFASY W 3370 A FeE, AFHASE, wsrE, 19n 7
A9 ) wEAY Wi LEFE, AW, 9F(2009~2015, AB), 74 Ao]

B
e

S9ete FH7IH(2009~2015)8 ARE &&Fh Ao Foxsg)
5

s 1~5 HER  AEeH, 12 Fen(

T
Hrgoz WAt BA WEE THAL AAGRAE BFIEHILF

59 ol w3t DA AHE AFsih



(KECO, Korean Employment Classification of Occupations,

b

AFE(KNOW FE)E uigtow S3gEc,  dolg HAXgy =

ro

-
==

kel
M\
o

#d B BR) AR FEd == W A

AL

N

2005~2015d 4 KNOW FE 86071 Ao AHE doeH, KECO

KU

TE Fd AYols dolgef wiAste] H gkS AbEsE A3 KSCO 5%

i 12470 A ARE AU

3.2 A AEF3 dA #FE

v)=r U Z el tis] Frey & Osborne (2017)0] #43 253} oA &&
@S 4 Ad W 2Fe Texee Adds (correlation) & HIE O R
o] tfgt AEske] &S vEtdr] 9 83T o] AT Ade
Aol obd wm=o] AYPS ddom FAESQY] wEe] =7ME, AE A

ol EAEA 9 AHelA tE dee] A oY AERE
gastths SHolA SAE ZEeth 28y BA vlE] dAl Vedse

ok

o
=X

1o

ol=re] HlFo] = ow § o] FAAY fAel vtuwt & £ Qv
(A, 2015; 7919, 2022). & AFeAM = ol Ak YO 7 Frey

& Osborne (2017)c] F43 7 HHe AF3t oA & 3= HAW

iy,
_\"LI
i
]
oo
¥
o
i)

(2022)0] 3st=+e] AJ(KNOW AfdFE)o] wj3d st

KSCO 5aF it ol A9 Jdat= 8 &8t
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2 Sl A 3 £ A
5
TRcount; A9 2 A% ol 240, 1,2, 3, ... KLIPS
Hep
AY 1+ 274 Ffshe = 1 2AABA)
1—110; = 0;]], (Moro et al., 2021) eeervvvvsesesssssseee 2 (1)
skRltd,; KNOW
=9 -0, A9 7l a3t 259 FoE 9H
Ll - AxF F [0, 112 A3} (normalize)
A vMELA
pathlen; AYg MELZ & A4 2 A= (path length)
(5.2.1 #a)
auto]; AEstrEe] A9 2t vE (auto;/auto;) KNOW

7} Aol FAehE T4 Bt nHFE A 1 ovE
FA edulvl]; KNOW
(edulvl; /edulvl;)

7} Aol FAehE wEAe] Bt A" A9 3t vE
agej; KNOW
(agej/agei)

E%5W T TReount;; (TRansition count) & KLIPS HoJE & Fa €& A4
FolE SR, A9 i2HYH A9 jE ool WA seE yEhdt A
248 FAEeE A %, ~Z4AFBA (skill relatedness) S YERY=

AMA SHYWMF skRltd;;+= Moro et al. (2021) 2] F28= A (Euclidean
distance) vFFe WOz ZAITH(L2 Norm). 0, A il 2+ 777
270 Tk Fgom olFoqxl WEE yehdin, 0,9 0;° ol WEE

22
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ZA3

(2021) ]
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T
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HEo] Czaller et al.
27 (qualification) &2 5472 vlEH2 Goos & Manning (2007) ¢l wh2}

55 (education level) 2
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aEste] AR auto]; = 1~5 HEO AEA Aolr] wiEel A

Axe Sl @A Qo & 5 ok 2eu OsNetd A
AEerE AL ARE BEekel 4 49 AA AEHFEH v

&3t &% P AFBAE FAFSE Dworkin (2019)]  weh A9

¥

of Age Auw wkEo] EAMSRE AFYT)
M 2% Bele] ga Al o Bd Pl u@ A j Hi
AF WE (wagel)) S, M 32 FAsy] g8 A b T B
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=
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4., YHE

4.1 3AEA : 93} o] 29 (ZINB model)

0

& AgolA = 00 L gkel i

M
ftlo
2l
)
ol
o
rlr

7HbH 4= (count variable) 9]
FHEM  HhAEE (over—dispersion) o] BEFE& 2t TE5WST  TReount;;
Ao Aggsivty ddyE= J¥ESE FolFd EI(ZINB, Zero—Inflated
Negative Binomial modeD) & &&3th. ZINB REE& ko] 0 o]i<
= (integer) eI 7RG Aol Agtsl, F5HG2 7 olgh (B ) %

Bato] Folgts ¥ols Bxe AP (1="2N g equi—dispersion) °]

g} BEAATNE AAshE Yols RO uetolzt & 4 itk (Mdwl,
2019; Long, 1997).
TReount;; ©= ItHAFES] AF(A=1)& 2H7] wiZel oo AT + A=

Fols 2ol gkl Lo]d 2 dl(Negative Binomial model)o] #grslcha

2 BRUS AU B $8 52 2yl (Tobin) RUg Ed ¥4 FUL

. aL == oY

W

ek AT AxE A7A 9od ERMUHdR s Ry

FEWS TReount;; ol wis] F4&d 24434E AT ZAor AU
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A9 WEg A work) ©] v} &
EQ = vA g
q E o
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eem et al.
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=
oft
o
il
ok
Y,
)
ftlo
1

Ak vpro] walkad, «xe] 1+ AAABA o] Qitia
AntA o ®m AAE F Qe A& VlEE 7HE e gholst & 4 Sk
HEo] 24 &7+ Dworkin (2019)& wet 24 UIELAA Louvain

algorithm= &83t #ARFYE F% (community detection)S 383}

=R 3d (1,0008]). #ARFdE FE2 AFYE FH(between) o] A=
ofsta 7w UE W(with—in)e <¢de Ad 7IFUEHEZ vEHAY

=E(ode)s= T8l # EEAY  FE

optimization of the common modularity) o]z} & < 2t} (Dworkin,
2019). =, A UEAA Ao AFYE FE2 28dRF0]l w2
A= e ass FES] AT Aol & 5 v AwUE FE A3
A9 MEAAE 39 JFer EFHdder, 24 IF Wl AEel e

A7 FQRS HA#HCEHYH JHF FE Aol (deviance) & Kol

X
2
uly
fio
=
oft

oz ARERIAA, FA4, 7led AdLoe® YES

o130

_]_?7_
([ S5] #a1). o] ¥z KSCO 107H4 A}) et vlais o AR

s

AypolHA BTy 23k Az A= [1" S1] ).



Ao AFIE 1 AR Sl QFHE 279 FLES WAL ol
Z, @ AR ABHE Aol aTFE # 249 FAEE FAAZ

Zlolth, & oA Bakhshi et al. (2017) % Park & Kim (2021) & whe}
Al Awst oAl e A9 W A 27e Fex @ 1

A} A A (correlation) S vFE o2 A7 o 38k (Automation

e A5t

effect on skills) 2 A=t}

AFO

(corr(IMy;, Sf°) +1)/2

2] jel gk ~4

SFO

AP0 270 o] Tlak ABES] G vhehdth 1M
(£ 119 0,9 B E hehr,
0z

g5 s ek M9k S0 ARaAE Bakhshi et al. (2017) 3} Park

i9 + Frey

<=8 % (IMportance value,
& Osborne (2017)0] F43F nj= 7t A9 2AE3 g A (Substitute)

& Kim (2021) 9] Aol wat 4 5+3} (normalize) 3tod Af0E AF&Ego)

IMFO

M = AEE A% olF dgEs A9 jo Og A7 9 FeES
Uebdch A joll Wd 22 19 AA FLE IM;olM A°E AR we

MiP = vebdeh MEe ek A (D@83 Fa)E ZEste] AEd 9F

o]F o] A4l 7t o dEE AUAWA (skRItdE?) & A&

29



5. 43}

5.1 #4435

sl A = KLIPS 3 KNOW dolHE wiFsh & A2 12474 A4
10570 Aol Arys &d83or, F 10,920(=105%104) 71 Aol

v 23S de g At AYE HAde A9 9d #HHA DI A=

Fygct B Ao A= o]# 3t Neffke & Henning (2013) 9] WS ulz}

Sguse BAwSe o

©
o
il
2
X
3%
i)
Anj
e
2
B
_]>~
ftlo
o,
ol
3!
rln

N Mean St. Dev. Min Petl(25) Pctl(75) Max

TRcount; 10,920 0.178 0.824 0 0 0 19
skRltd; (log) 10,920 -0.263 0.113 -1.291 -0.323 -0.184 -0.037
pathlen; (log) 19,920 0.267 0.175 0.000 0.000 0.301 0.602
autoj; (log) 10,920 -0.000 0.098 -0.292 -0.066 0.066 0.292
edulvli; (log) 10920  0.000 0.077 0220 -0.054 0.054 0.220
agei; (log) 10,920 -0.000 0.074 -0.256 -0.049 0.049 0.256
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daaA EY A%

[ 3] ®ig 3 AueAE 248 ddeld, [1% 112 TRcount;; S}
o] AP % (scatter plot)©Ith. TRcount;; = #ol #A&+5 B
ZEglom, 53] 09 ol WHrO1%E AAIG. ol=
SotA sk dAtel obde uEbdnh EESE S skRitd;
TRcount;; £+ #AE Ze xZEo] #AFHA  durt. ol&

sAARA o] W e A el Aol Fol MAFA &S et

y = TRcount;;

3] W 3 A

skRitd;; pathlen;; — aute]; edulvly; agej;
TRcount;;
(log) (log) (log) (log) (log)
TRcountij 1.00
SleEdij (log) 017 1.00
pathlen;; (log) 19 -0.83 1.00
autoj; (log) 0.00 0.00 0.00 1.00
edulvlj; (log) 0.00 0.00 0.00 0.27 1.00
age]; (log) 0.00 0.00 0.00 024 058 1.00
o
C o] :x.:wi‘vr:lu[ﬂ :(” r"”-O :
4] U 11) OO QD TOBIST) O 000 O O
O o} OO0 GO MIOMEIND-ERINICEE00 CHapCO OO @ O
D @O R DEO <
- D o

072 04
x = skRltd;;

[Z19 1] TRcount;;$} skRitd;; 3+ 2H3 &= (scatter plot)
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5.1.2 ALY A

[32 4]+ skRitd;j (log) & =HWTE 430 Aoty SyHp
skRitd;; (log) = F5®SG TReount;; o tisl o3 ko IS vwA=
Aoz AT, o] A= 7 18 AA skt
(3 4] 374 A3 skRitd; (log) D A=2 -3+ Fols

Dependent variable: TRcount;;

all all wageup wagedn

€Y (&) 3 C))
skRltd;; (log) 6.209*** 8.175* 13.090*** 11.664™**
(0.684) (0.514) (1.461) (1.487)
autoy; (log) -1.630* 3.639* 3.843™
(0.833) (1.496) (1.742)
edulvlj; (log) 5.675%" 10.683*"* 2.622
(1.524) (4.106) (4.309)
agef; (log) -5.633"" -11.009™"" 12,982
(1.038) (2.345) (2.757)

All Obs. 10,920 10,920 2,730 2,730

Non-zero Obs. 992 992 190 180

Non-zero/All 0.09 0.09 0.07 0.07

Note: *p<0.1 *p<0.05 **p<0.01

703 SPolE (AT AA)E mok @IE PR/ gAY @

uies
oy
=
tfo
ofy
4o
=
-
ry
1o
=]

(25 pctl < wagef; < 75pctl )& Aol A]
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ALk 24 (3)2 A P d=ulE 7589 23 (wage]; > 75 petl), B

2549 "tk (wagel; < 25pctl) ©] Aol F ol

o

D= A 2 Ay
st A Aol B4 A skRitd;; (log) AFE EE (el nls 2dl

(B)elM A7 FEHEAN, ~2ddddol A= stFols B Fdolsel

¢

FFE vAE Bow veba

flo

=

§2

(3% 5] 3| A4 A7 pathlen; (log) 2 =2 -3 2ols

Dependent variable: TRcount;;

all all wageup wagedn
€Y) 2) 3) &)
pathlen;; (log) 3.203"* 4.052"* -5.624™* -5.430™*
(0.360) (0.265) (0.616) (0.631)
autoj; (log) -1.598™ 3.667" 4.504"*
(0.686) (1.504) (1.570)
edulvlz}- (log) 0.279*** 7.964™* -1.969
(1.340) (3.733) (3.710)
agej; (log) 1985""" -9.940™" 12.336"
(1.077) (2.222) (2.479)
All Obs. 10,920 10,920 2.730 2.730
Nomn-zero Obs. 992 992 190 180
Non-zero/All 0.09 0.09 0.07 0.07
Note: p<0.1 ~p<0.05 ~p<0.01

[3£ 5]+ pathlen;; (log) E SHWTE A8 Adolth. A vELT %
pathlen;;= 727} Zr=5 A9 P 24AWA0] 5= HERWY] dliEel

skRltd;; °) Fdd¥el= Rz sidsior vk =, FAF o A=
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247 pathlen; (log) & A% WENZD 4 F A AT #ess

Z]lols A 7hsdol e+ dERAT [ 519 wHdEY= [E 419

%3} ( trainprd]; > 75pctl ), B2 (D= A

of
!
i
2
o 2
(S
Mz
i
i
—\TLI
£
v

v Rk (trainprd]; < 25 pctl) & 2 <]0]

[ 6] H7EA A3 20 H59 RS g5 Fvss AgolE

Dependent variable: TRcount;; Dependent variable: TRcount;;
trainprdup trainprddn trainprdup trainprddn
(1) (2) €] (2)
skRltd;; (log) 7741 6.407"** pathlen;; (log) -3.940"** -3.326™**
(1.178) (1.239) (0.486) (0.501)
autoy; (log) 2114 -4.633" autoy; (log) 3.678" -1338
(1.451) (2.298) (1.004) (1.111)
edulvl}; (log) 3.945 3,555 edulvlj; (log) -1.843 -2.753
(3.256) (4.396) (2.141) (2.543)
agef; (log) 2873 -4.806" agej; (log) -0.099 -0.722
(2.447) (2.420) (1.814) (2.116)
All Obs. 2.730 2.730 All Obs. 2.730 2.730
Non-zero Obs. 238 240 Non-zero Obs. 238 240
Non-zero/All 0.09 0.09 Non-zero/All 0.09 0.09
Note: *p<0.1 *p<0.05 ™*p<0.01  Note: *p<0.1 ™*p<0.05 ***p<0.01
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AFO= AF3) A, QXA A7 9 AFALS] B8l %] 2] (o] 8F AFS|IA A A7)
vlal S22, 7124 274 W FeRAfR8 A4 (o]af A7 =A A7) A
Fod oz =4 AEFHAY. 10~209 U vl Qe HFHI FES
F743% Frey & Osborne (2017)2 AFs|2] AZ3 Fx24 A7 (social and
creative intelligence) <& &3¢ & (engineering bottleneck) ©.&
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4328 205 ddl wasae 2t
Ao vhebngkth ASQIAR Aol Ug ABH o] ArHom

SA vebd [29 3] o]#ld Frey & Osborne (2017)9 <d-uj7o]
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Adubx o7 olAd 4 Qe Ao 7|F)E Null network([Z¥H 2]) ¢
T4 JIES FAIT skRitdf? wol tiAE F7IsbEAM AlZEE g
ool #E zZt= AA 4 wa ZrlE o] FO network:® Z 258079

AAZ olFoRY. SAV|EZ Aol FUFor T AF3te dEFgFS e
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= 7H(1,86871 = 2,58070) P52 Awshrt 0L AyPHATHE 7|Eof= AT
T E A 7 AR AARGS HAS S QlSS YERdTh

B

i \ Visualization
| threshold

|
ilp

il

@ ABIOIRIE N 0 SHH NY Olay =Y - N * plgFo
;leuIU

frequency

100

%

(28 4] A=3F 9 o]F A= A UEY A (FO network)

[3 7] Null Networkell A= #H#5 A kAW (skRItdy 41 172 < 0.65) FO
networkol Al AZAAALE 2zt Ao® AFH(skRitdy, 15, >065) F

A (IRAR A7 AL AR W 774 22 FoE UY F

grol == A9 1070 2749 W3tkE yehduh [E 7]9 A E F3l AHse

)

dF o] YguEHs HErb7t FaskA &8st A7 109 U

39



SA7E=d A7

i?lo]

LR (S 3)7F 191

o] Z]

RS

4912 JEite

/o5 A1)

w37}

EAA, 93 o] o] 1~392 A

A BA, A

5 Bl oA

of

CEXE AETPAA LTHE 239 FLE

(KSCO 52 J4== 141)

(KSCO 53 A== 172)

AFAH A FETPAA 2T7HE 249 FLE

A

A58 9% o)A

258 I °)F

A58 9F oA

A58 9F 1%

FRE FRE FRE =
2204 2214 2749
(1~5) (1~5) (1~5) (1~5)
D=y 439  Ex oldlE] 2.83 3.96 £ oldlg] 2.77
€1 0183 4.01 A 2.73 3.96 A A 2.73
87 3.83  ¢la ol 2.72 3.94  ¢x olaiE] 2.68
9la o83t 3.77 9% 2.70 e 3.82 w317 2.59
A 3.75 =E & 2.63 3.81 A 24 2.52
e A5 3.74 W ApAA 256 = 3.75 F27) 2.51
7 Abgh stop 3.65 SEde 2.55 EAEA 3.75 sEde 2.51
8 dd gAEE 3,63 AdE FE5Y 2.51 L olalstr] 3.71 A5 2.46
9 A )R] 3.62 s} 2.50 Azl 3.60 7}2 7] 2.45
10 71919 3.60 7t=2)7) 2.36 Bg =7 357  won oAEA 244
At pearson correlation = 0.86 pearson correlation = 0.94
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spearman correlation = 0.84 spearman correlation = 0.92
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Abstract

Many studies on the relationship between machines and human labor
point to automation as the cause of the unfavorable influence of workers.
However, automation is only one type of technological change, and the
technological change that creates new occupations provides workers with
opportunities to move occupations. This study suggests that the
fundamental reason why workers who have suffered from the risk of
automation do not have the opportunity to move their occupations lies in
skill mismatch that cannot find the availability of their skills, and in order
to solve this problem, we should pay attention to skill relatedness between
occupations. Moreover, while previous studies argue that relatedness
constrains occupational mobility, this study argues that skill relatedness
between occupations will serve as an opportunity for occupational mobility.
To this end, the effect of skill relatedness on occupational mobility was
analyzed using Zero—Inflated Negative Binomial (ZINB) model. In addition,
it raises the possibility that automation rather alleviates skill mismatch and
discovers new skill relatedness between occupations that were not
recognized observing occupation network. The results of the study argue
that efforts should be made to induce flexible occupational mobility based

on skill relatedness, and policies should be established from a long—term
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perspective rather than paying attention to exaggerated concerns about

short—term phenomena caused by the risk of automation.

Keywords : skill relatedness between occupations, skill mismatch,
occupational mobility, risk of automation, Zero—Inflated Negative Binomial
model, Social Network Analysis
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