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<18 3-2> H|0[Ef FX|(Cleaning) &

BAERE TES 7 IE F shvE 4%“’ ghotof sl= tg S~ R
(Multi-class Classification) w=A|2}al & 32191 o]Z] E-F(Binary Classification)
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238G AP S BHESIEA ASEE Fo|7] H8l stolHuetr|ElE 2A A H
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T(Epochs) F°] X3HTH AHG stolHujgnE e 37] eixe o] HY Al
A0 E AXoF 3, o] FAFS T3 R AesS Hussta FH%ES WA=
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N o o
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HH oz ZoM 2HEA o|F6 HE
Accuracy(B 28 &) TP+ TN
TP+ FP+ FN+ TN

DHo| ARt o5 A FoM MHHE AR HE
Precision(H 2 &) P
TP+ FP

AHH A BOIM ZHO| AE 2HIEH Ot H|E
Recall(Z e &) P
TP+ FN

Precision®} Recall®| =3} EH
F1-Score 2 X Precision X Recall
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2. Transformer 7|8t AHo{ D2

Al SAEFAIZEAA ARSI Q= ARdSRs o] =291 RoBERTa 12|12 ELECTRA
+ 55 Transformergh= ©F71€]A] 7]Hko 2 thEojth EAMAEHE 20179 Attention
is All You NeedZh= =& 5l Aol A5 NS &9 oldo] E318 U=

o FxSh B4 A4 539 U FEE A F2 Ad] HNLP) FoklA

FET A TR 25 B9 ovE selshe o 5348 29| BERTS A
28 B2 S A0l Hold 532 WAk OpenAld] GPTZF tEAolch
BERT GPT
BERT Model GPT Model

Undirstandin GPT: Writss Nt Word Generation

Context 9() Pt . Text Cﬁ

1 l

Input: “The cat sat on the <MASK] " Input: “The cat sat on the mat. Thean it
Owrtput: “mat Output: ...slept soundly,”

<Jgl 3-3> BERT 223t GPT Z&9| H|

7}. RoBERTa o] =g

RoBERTa(Robustly Optimized BERT Approach) Meta(7 F| o]0l A EA1g 24
2 BERT 22& EUE AR 85(Pretraining) WHEY do]g sk HES UIZ 3
shst] Ass MAAZ 2dont

AsMAe sl Axg Ug 5 A HARs F71 dloly d<5elty. 7|¥ BERT=
16GB2] &¢ tlo]E S AME3ATE RoBERTa2] 7% 160GBS thitE HolEE A&
3 RS StEAIZTE F WA Al=e 7]€9 BERT RHRET o 21 & #jA] At
22 35S WYPYPth= Holth BERTSY A§- wix|vlt} 256A|48 27t Eo7kATH
RoBERTa9] 7~ 8000~ A 2~7} E17H}9)

@ It RoBERTaw BERTE E4l3] FWdste Adess ARG & + Aok
RoBERTa2] 54L& NM2e wds /a3y i} 7|& ndo] 7129 FyY Alemto =

H e 4% 48 Atk W AN

9) RoBERTa:A Robustly Optimized BERT Pretraining Approach(Yinhan Liu at el., 2019) p.5
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macro avg 0.26 0.25 0.25
weighted avg 0.44 0.43 0.42 3,254
Total accuracy 0.43 (43%)




Al 7|8t AMAI|SE AHsEF 2Y 9+ 29

. 719 A 9l AL

oo AEF e el 12 Bus Ay Bie BE
A2 HEAA 32 oS mdS HER FEH3HTE o] 45 2do]
A7 71% 2770904 16712 Zo]EA Ak 37%4 5 29 3o A3 @ﬁz 93%,
Fl-macro= 0.83°.2 =2 XFE BT 7|& 243} vjw
gk EAHo] A HA <& 47> o] ﬂ% A& T AT

<E 47> ERER 2Y B A0 BRE BE)

s Precision Recall F1-score support

macro avg 0.84 0.82 0.83

weighted avg 0.93 0.93 0.93 3,254

Total accuracy 0.93 (93%)

shARE 372t EFAAE PN BEd|dde ole AR R A= AlE

o] A ARE ERATE HEHoz nasy) 8 7 +4)

o] Faslty. ol z}z'm ARG WA S Asseta B S gloh geba
H ]

71915 21 Az PHelth /& FAY dHogE 2
A A3 AIE B 34 B olF, FAY EiE deles 8
o e 20 AE FUs] WS BER AN AAE F 40 TS

% RREIES SAs,

LT a i )Y

— (EEM)

TR}, QU 4xf2] B2 A3
Al 3Xt2| 28 22 [fo|go] s k2l 2F M5

ex) 222 = IAbY EE = 7I¥E = ex) 2221 or
e EUXeE 2220

<12 4-10> TXA

I

=93 HolHZ Hrls] B A7 <% 4849 3x48 B 2dy H|5=3 Al
HYou As g Ad= IA HolA &tk 9 WHELS FAY HolEe 719
of o]&AMo] wt+= WES AHe] Atk o] wEo| ANZE HolEHIF EogS
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TrolFe] dBdd AEEE 7 e AoE HAith wEA J|fHEE B8
g ES AHEEHA ¥ BY AAE ATE Sl SREES sk RES
A= B7|2 sy
<# 4-8> LFAERF ZE GVt 20 GXE| ZE+ 7|RIE)
= Precision Recall F1-score support
macro avg 0.81 0.81 0.80
weighted avg 0.93 0.93 0.93 3,254
Total accuracy 0.93 (93%)
o Asd e
TR TFRAER BT dF ASH ?E% 7RG Aol 2Rbsto] A5
U5 24 S5 (Hierarchical Multi-Task Learnning) *H2& 283t AlF E/FE sl=
& 2d& T4 Wehrmann 5(2018)9] A9} FARHA, ERITY BE AS
(L1, L2, L3, L4)S /83 2(Task) 02 AoJstar, shte] mdo] o2 F Ao &

Fo == AASY

<H 4-9> Z} mdEol 1x gl gitH=

25 ASE 2H 1 (IBER) AHEY 2 2 (AFXER
=B 33 = 3K 3T £= LFEAY = 4xt2| SFA B2

7|gh &l beomi/KcELECTRA-base beomi/KcELECTRA-base
R 1 Body + 3 Heads 1 Body + 4 Heads

HiolE 2t L1, L2, L3 L1, L2, L3, L4

Loss 71E4] L3 (3Xt2])of =[x L4 (4Xt2])of =

7t5X(1.5) 29 75 X((2.0) £9
x5 o= Head 3 (L3)2| 0= 2t AME Head 4 (L4)2| 0= 2t AHE

ol M=

StstlolE] F8l GAllA F7EA 2EE Zjle] Btk 7
o] AF Z=(d: 215)F 7 AFHEE Bl L, L2, L3, L4ghe A2 A9 2



S AP L1 = 2, 12 = 21. L3 = 215, L4 = 215]).

°]% ELECTRA EZg& 7|¥ko. Al 2dS AAT Body(?lol =2)7t ¥
A Shgol] AMEE "I2EE {iE ol HAE HA Y £HA on|E ¢4 gefdith
198 nnLinear 2 ARE3lY THE o8] 7jo] EF7](Head)207} Body/} wHo}3h
AARE Adito}l 2+ AFHEE I=E =3

o] A9 Bdo] oy /Mo AES T dS3tr] wEel o' ATl td BE
& O Fa3A sEAEA ] tigk Aol Bagth o] f8 ASEHE A5 4t
(CrossEntropyLoss) &= Tt F4abetAl RaL <& 4-10>498 HES 7F5XE Fols JJ
& Q2 2K(Total Loss)g‘ AdetAt ol Tl Zdo] HF Fx(14)ol HFEE
o UM AFY BR AIHLI 12)S HXE o|&3=E 3T

Ml -

/\

<H 410> &4 75X A Lh4

f

24 = 7LSK (o)

el
o

O

Total Loss = (w x L1 Loss) + (w x L2 Loss) + (w x L3 Loss)

gy Total Loss = (wx L1 Loss)~+ (w x L2 Loss) + (w x L3 Loss)
a + (w x L4 Loss)

o] Hes 7|EY TS HolEHACE Hlu 7|
FEE 91%, Fl-macro 0912 7|2 RdHt} HAEFEY
Fl-macro =5 =olith @A 2l GA] HEFE 94% Fl-macro 0.79 502 7]
9 BEFE 43%, Fl-macro 025 thH] &8 7Hs3 & 374 H5s Eol&dE
T ARk A BIF A < 411>, <E 412>9 Z2h

<# 411> T =27 22 H7t 21 (A5Y)
= Precision Recall F1-score support
macro avg 0.91 0.90 0.91
weighted avg 0.91 0.91 0.91 3,254
Total accuracy 0.91 (91%)

20) FFEFE VA BRAE AEHT BFARFE 449 BFAE A8
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Confusion Matrix

===
7
- -
<48 411> A5 22 B 21 2SR (SIEF)
<# 412> EFAEF 22 7 2HASY)
s Precision Recall F1-score support
macro avg 0.80 0.80 0.79

weighted avg 0.94 0.94 0.94 3,254
Total accuracy 0.94 (94%)




Confusion Matrix

[ Tru= Labs|

Predicted Label )

& S8 WA BaR Srole V& AFel =

gt At B @) (Flat-model)? #1538 =2 (Hierarchy-model)

= = X ©

a2 Uk o AHSE =Y Uk o HEE 2d

(SBER) (SBER) (2FXER) (BRFXER)

&+& 0|0l H 80,155 80,155 80,155 80,155
AS O olH 8,907 8,907 8,906 8,906
H7tH ol H 3,254 3,254 3,254 3,254

Epoch 7 5 10 10
dERE 88% 91% 43% 94%
F1-macro 0.86 0.91 0.25 0.79
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31X al dix 920X ASC
oo X ETII' Al szII—. ogul'-l-
0 3F=F7F 21t
3c StEH B gt ici
ic =g H[O|E] B[0|Ef precision recall f1-score
=N X 1T
102 AEEEE—'.* A4 =S 12148 436 0.8922 0.8922 0.8922
103 3&-&1 9,799 287 0.7561 0.8641 0.8065
S B fruf o
104 a% N 3 #EA gy ,785 293 0.8977 0.9283 0.9128
109 | 7|EtHZH 3,288 141 0.9174 0.7092 0.8000
111 A7 FH 10,958 318 0.9381 0.9057 0.9216
121 MU= 1,057 86 0.9773 1.0000 0.9885
131 THHE 1,353 95 0.9670 0.9263 0.9462
201 | K|AkX|= 1,586 64 0.9524 0.9375 0.9449
202  SE- 680 16 1.0000 0.8750 0.9333
203 E=2-mZ 9,286 279 0.7529 0.9283 0.8315
204 goh-zg 1,798 69 0.9412 0.9275 0.9343
205 HEE-YE 3,169 107 0.8448 0.4579 0.5939
206 @ ASHERE 3,283 118 0.9391 0.9153 0.9270
LH-EH,
207 Sg] M.EA 3,124 176 0.9333 0.8750 0.9032
208  EX|=HM 3,462 113 0.8829 0.8673 0.8750
209 H 141 2 1.0000 1.0000 1.0000
210 | Z|AHEXK 8,327 591 0.9350 0.9002 0.9172
211 ZZSA 3,184 57 0.7619 0.8421 0.8000
219  7|Et 635 6 0.2500 0.8333 0.3846
accuracy 89,063 3,254 0.8801 0.8801 0.8801
macro avg 89,063 3,254 0.8705 0.8729 0.8586
weighted avg 89,063 3,254 0.8879 0.8801 0.8799




Al 7|8t AMAT|S

O gx:xes 2o
3Ac =T 51?:?51 E‘Iﬁl‘l precision recall f1-score
1010 H& 5,084 182 0.9836 0.9890 0.9863
1020  A|FREX| K| 19,125 480 0.9856 1.0000 0.9928
1030 37|Y 14,652 502 0.9748 1.0000 0.9872
1090 7|EISSEHA 5,343 187 0.9765 0.8877 0.9300
2110 2AIEE HZzY 793 23 0.8077 0.9130 0.8571
2111 SAEE FHZY(BIXh 1 0 - - -
2120 d/-9F M= 200 2 0.0000 0.0000 0.0000
2130  AM{-2et MY 3,361 137 0.8248 0.8248 0.8248
2140 1% 25 M= 1,139 24 0.8214 0.9583 0.8846
2150  Z|A-FX HME=Y 9,889 603 0.9595 0.9436 0.9515
2151 7|A-EX MEQERIRH 1 0 - - -
2190  7|Ef HZEY 850 26 0.7097 0.8462 0.7719
2191 7|EF MZ=Q(BIX) 3 2 0.0000 0.0000 0.0000
2210 25F1n % MY 1,121 23 0.9091 0.8696 0.8889
2211 280 U SN (B 878 48 1.0000 1.0000 1.0000
2220 ﬁéﬂﬂi‘% e 8,687 382 0.8923 08455  0.8683
sy, 38 A
2221 N Mu= Sy (Bl 315 4 0.8000 1.0000 0.8889
2230 S 3 A 14,661 560 0.9042 0.9607 0.9316
2231 S A ACHEIRY 63 0 - - -
2250 MY 1,396 33 0.8077 0.6364 0.7119
2251  AMA(EBIX 12 0 - - -
2290 7IEf HIM =Y 1,090 35 0.8095 0.4857 0.6071
2291  7|E} H|MZ=(TX}) 29 0 - - -
3000 =LL=7( 370 1 1.0000 1.0000 1.0000
accuracy 89,063 3,254 0.9367 0.9367 0.9367
macro avg 89,063 3,254 0.7982 0.7979 0.7938
weighted avg 89,063 3,254 0.9366 0.9367 0.9356
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Abstract

A Study on Al-based Automatic Classification
Coding for Construction Cycle Trend Survey

KyuHo Lee, GyeongMin Im

This study presents a pilot development of an Al-based automatic
classification model to enhence the efficiency and accuracy of coding type of
work and ordering entity for the Construction Cycle Trend Survey

This research first analyzes current data processing procedures at Regional
Statistics Offices and compares them with the more complex classification model
used for the Construction Industry Survey at the Minister of Data and Statistics
(MODS). This comparative analysis informed the development strategy for a
model tailored to the Construction Cycle Trend Survey's specific data and
classification schema.

Methodologically, a piolot model developed using ELECTRA, a BERT-based
architecture recognized for high performance in NLP classification. The model
automatically classifies codes from text in the order survey forms.

The model’s practical applicability was validated by quantitatively measuring its
classification accuracy using 2025 real-world data from the Gyeongin Regional
Statistics Office. Furthermore, a preliminary review assessed its integration
potential into the existing Al-based Statistical Classification Automation Systems in
MODS, proposing a roadmap for adoption at the regional level.

This Study is anticipated to enhence operational efficiency for the Construction
Cycle Trend Survey at the regional level. Moverover, it is expected to contribute
to the broader adoption of Al-based classification systems for surveys with
non-standard classification frameworks, such as those outside the KSIC and KSCO.

Key words. Artificial Intelligence, Construction Cycle Trend Survey, Natural
Language Processing, Al-based Statistical Classification Automation
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