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Abstract An Automated Industry and Occupation Coding System assigns statistical classification code
to the enormous amount of natural language data collected from people who write about their industry
and occupation. Unlike previous studies that applied information retrieval, we propose a system that
does not need an index database and gives proper code regardless of the level of classification. Also,
we show our model, which utilized KoBERT that achieves high performance in natural language
downstream tasks with deep learning, outperforms baseline. Our method achieves 95.65%, 91.51%, and
97.66% in Occupation/Industry Code Classification of Population and Housing Census, and Industry
Code Classification of Census on Basic Characteristics of Establishments. Moreover, we also

demonstrate future improvements through error analysis in the respect of data and modeling.
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Fig. 1. Proposed Model for Automated Industry and
Occupation Coding System
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Table 1. Data Statistics

Train Dev Test

Population and Housing
Census - Industry Code
Classification

915,964 114,492 114,497

Population and Housing
Census - Occupation
Code Classification

915,964 114,490 114,499

Census on Basic
Characteristics of
Establishments

1,024,072 128,008 128,009

4.2 M 7t XE

7k Zrdo] it AE At 9 4A FE=EM
&9 1071 23 HEE (Topl0)E 7I0E B7IRIT
B AFoA AAS Bi-LSTME @7} BERTEE-2 X]—O:]
o AP APt} HFH R ST P Fgo] 7
FOoE ERd SEHS TEWCE & 44 g
L&k 7|E tHolEAloAY] labelo] BE9] &9 73-‘—}01]
A 7P gl =2 ERTd X5 HlEE U
U, 49 107 2% Jgd=w 7]—‘— Hlo]E Al A2

[‘

1?~H

labelo] & Aol Heglo] s 107he] L5 &
of E3tEL v ekt o)F S4loz ehyw
cheat 2t

Brlde] S wlolEe D= {(z;,y,)}_ ol
i, % 2R AeE za}z é&—g— o, flofe] A
o) 7y 0%} 141019 A% 49T 2,5 o
2 o} mdlo] 2% TR y2t T ), y, € R'o|
a & 4 9ltk 5, € R' & Yoz wop 179 BE3k

% ol 718 &2 A9 M) SEgtel AA A
(@ RO, ol RREE AIDE BN B
42 oy, k)T Aojehd Lol @ 97 HE=
EME 49 1070 2T FLX(Topl0)E Tt Zo]
®AT % 9ok

Zl{yzab v, 10)}

1, ifzisTrue
Ha) = {0, ifzisFalse

Topl0(D

2 deolres 7 Bde] 45g ASHolEAT g
Edo[elAlof] thgt EMZt ToplO& &5to] SH3tch

4.3 43
2 Ao AFaEAt HolHE Bt A9 &
7, QTFGFRAL HolElS BE A B, 11 A

AA 71= ZAF HolHE B3t A 7 AVHA AES
33ttt 2 Ao Bi-LSTME 24%9] =719t
5 S 5122 st Y AASIS
Bi-LSTM9] 98 HolelE& AJ/dst7] fIste] &9 Ho]
HE 53f 8,000719] ©o] Apdoz FAdH MElAmA
(sentencepiece) 2201 ABA5IAT.

BERTZE-2 SKT BrainolA ¥H#3 KoBERTEE3)
= ARk R g8sto] &Y tlolEE Bl rAlx
A(fine tuning)S AY5FAAL}. learning ratee 0.00003
o7 AR w2 12882 AASIIH

a,

4.3.1 QIIFEIETAL HIO|BE S6t Ay 3 XY 27
Table 22 53] &I 4= %, KoBERT7]Ht AH
FT BE gdo gAE AloA EM 66.34 %, Topl0
95.65 %= HolW, Bi-LSTM &% =dxch Z2 9
%p, 23.2 %p w< 45 Ett HEd 7HES Bt
Q] BEF= HAEMA ZF2F EM 42 %, Topl0 51
%ol1/d9] 5 85 7158t} 55| KoBERT7I4HY
28 mde EM 51.06 %, Topl0 91.45 %&
Bi-LSTM H|o]Aele] 5 d=dog FHolde s
< HRIth ol& B3 dh=o] - olsfiske o,
BERTS] < HJéW £ 54 o] Wi & I g
O AME SRIE 4= ot &3 @2 9] weX=
SHEAIZI KoBERT7} dlolEle] FRE & mofstal A
gt F=E Hojsh= o] Bi-LSTM =2t o F&gt g
olghs A& AARRITE

3) https://github.com/SKTBrain/KoBERT



28 t=g3etsl=EX H12H HAZS

Table 2. Population and Housing Census — Industry Code

Dev Test
Model EM (%) Top10(%) EM (%) Top10(%)
Bi-LSTM 57.20 72.52 56.98 72.45
KoBERT 66.62 95.66 66.34 95.65

Table 3. Population and Housing Census — Occupation

Code
Dev Test
Model EM (%) Top10(%) EM (%) Top10(%)
Bi-LSTM 42.35 64.75 42.30 64.91
KoBERT 51.26 91.51 51.06 91.45

2 Ay dik= AR A9 Qlo] "ed REnte s
T o9 22 FEr 2 AHAE AFoE 7SS Al
Algl7ld] ol Bl AvlA Algoll dele Al7E vlgo]
gt EAE a8 o2 29 4 JE Ao st

4.3.2 MNHHM7|ZZAL HO|EE S8 At
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& Table 49} Zt}. Bi-LSTM 7]4t
71.18 %, Top 10 °lXE 76.91 %9 6=
KoBERT 7|9t 57 292 Bi-LSTMET} &4

KoBERTS] Topl09AE 5 #olEo] 1107719 &
HPAE 7L Yol Eolal tE BERE 7P
2 455 Btk o+ fYvlsHA &2 @%* 2zt

g 2= 97 d#dg 0] 83 As I & EE7} j
i ARoln Ad 7ls35t Zeele A]A}sh:} FEsh
Bi-LSTMO| KoBERTEL} Al50] Hojx& o]f+= A
FeERAL} TR 2 B o & ojofsto] 2dgt
FTE d&3t Ao g & 4 9t} o]F E3] KoBERTZ}
tlo]el Al FFe FHoHA EfARY 20 {3 £
WS o]gst] SHE A FEE A5 £ Slvk= A

2 A,

-10 mhL

Table 4. Census on Basic Characteristics of
Establishments - Industry Code

Dev Test
Model EM (%) Top10(%) EM (%) Top10(%)
Bi-LSTM 71.58 77.23 71.18 76.91
KoBERT 84.90 97.78 84.74 97.66
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Table 5. Data Error — Census on Basic Characteristics of Establishments

Data Predicted Code Predlcte_d _Code Answer Code A”Swef Code
Description Description
1 | OO Mo JHEME=0 202 (S8717)) 51430 TPENE =0 52511 THERE A
SH ol x
2 O BE BAIRIE BED, Hziat 55211 SRl 55221 P et & A
3 AN = O A, ZR| 52311 oofZ gl oBRE ANY 52214 TR 2 RHA ADHY
o oHA| OF =] M2 DM -
g | BTN GMARL 27, 48, 3 52672 sngz Agjel 52611 2 9 Lye
iy=)
5 SUYE QIS 7R 52709 7|Et ZUE ALY 52702 S 71NE A0

Table 6. Model Prediction Error — Census on Basic Characteristics of Establishments

Data Predicted Code Preducte_d _Code Answer Code Ansvver_ C_ode
Description Description
1| OO0 sk eyl AstMEAIN Z2eM 52621 A A EXIF A 93992 &Y
2 YV 212 HIY S 18T 52709 J|Et Z0E A4 52611 HE A HUET A0
= Ad 2 U TPIE|
3 ©© FYraHISAF 20 FeER| 41010 Megs 329 51812 oty
&
4 @@ g FEZIH JEAMLZIRL 45212 OMLIE ZAMY] 45211 H= 3 GIERE ANy
TKF SHHHAH 2 X|71
5 | W £ESHMF X7ISTY HHF o 55221 Mk et 5 R 55233 7i0] Z%2]
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5. 48
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