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Spatial Information Extraction and Basic Analysis from 120 Dasan Call Civil
Complaint Texts through Named Entity Recognition Modeling
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Park, Jin-Hong - Kang, Min-Gyu

Abstract

This study aimed to fine-tune an advanced Named Entity Recognition (NER) model optimized for spatial information
extraction to enhance the usability of urban complaint text data, such as Dasan Call. We trained an existing NER model—
which previously could not differentiate various spatial hierarchies—with a fine-grained, tagged named entity corpus.
As a result, the updated NER model demonstrated excellent performance in recognizing address information and
distinguishing between different layers of spatial information: districts, roads, and building numbers. By integrating this
model with geocoding and GIS techniques, we successfully extracted address information from Dasan Call civil complaint
texts and converted it into point data for basic analysis and visualization based on Seoul district boundaries. Prior to this
research, opportunities to analyze civil complaint big data were limited, despite its value in reflecting urgent urban issues
and providing active, real voices of citizens. This study can foster local authorities ability to identify citizens' urban policy
demands previously unexplored due to a lack of Al and big data technologies. Future studies will be conducted with higher-
level statistical analyses based on micro spatial units, using the new NER model.
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HRRIE - 2RI

o] AYdS B oA 739 HeEE AL 9oy, 1 %
> 8KF Wt 29k Zof F3tar, Azt oF 7005 Zof Bk 1l
HEAE vlglolel& AAZH AL loH(120cHAHE AT,
2022). T3 AR Aol A 1Y AEE A sk vlolH
glolE (labeling) 2& #3381l Qlo] THiEE AR HAE
o] 7]8E AT EA] Aol ARet E/44& 2501 Qi

53] eAEE ANEY] AL Az 3 E, ZAEA
2 A =95 A9 4= A 5% %A dlojethHong et
al., 2016). AJF1oA] Z| ¢ @b} BAE EAIFFAHIAE A
o]al A1&351A Algsfof k= AW FollA| Slo W1 Hlojel= =
AR 05 TEskaL AH|A AlY XA S Fe HAE
SARRERAL & 4= SltHLee et al., 2019; Olivos et al., 2022).

CHEER AR TIEAE| A EEC 2 78 311 EAIE (05}
NYC 311)7} ek, ol 78419 8 JRE F53AU 5
A AF A ZE HR MEAE ASEE 4 Y 55 Ad
olc}, FE& 22 NYC 3119] A% Look up Service Requests
2he 2l % AuRofA] 4 FHE 7Nk SPFE w2 1Y
BE 3L dAEe R FolsaL, olF AGE s YHlo|ES}
31 ek Folh, o] Wi AulAE A= F7HA] Yol wht
N 1 E U tPER G (cluster)d] 4 FEEY opzt
T 53 W A< % = A A3, ol2{e F3F Av]
25 AUEY ARYE] i3t #e E2ska v A2 g
& AN ol 4= 9lo] AW E574E wY & AHAE
A7, 2014). =3 NYC OpenData SHE0| A 1Y 94 A
B]20] YIA] AR (311 Service Requests from 2010 to Present)
£ HEE AF3ct o] 94 Ares U Ha gA, B FA,
DY FE R ohz) vl Y R o) AR FAT ) 2o} 2
2 F8 PRE v|ETHF 4 HeE ZT8IAL 9o o] & B8
HEEA AT 7Hs o] FHAL & 4 Ytk

B, THbE2 AnfEAESHY ANTEA = ERE] 44
stofl 919 W3 Au|AF AlE Foldt, 28u v FEe 2|
T, B3T3 D9oA A=, 2 EF BE0 E=,
24, 79 5 dif AA=Z AFdckes A7 o 28 713
Aol w2 o5 9] A7} vl Hesirhs Aol glon 1l
Yt BAR 71e AR B FAEA ¢t )ik, o] AE oHibE
o] W1 W AulAE FUAHEE HIESIo] HlolH 9| sd=rt
4| ghot AR o2 =A17 A 9| 4= wloto] o]z} go] WL,

mEbA] & A-e] H22 tibE lojE| e o] ANl R 4=
8 9 85738 =Y & e 1 Holy e 88 7ls/dE Al
TR Hes HAE gog 7Nk AR FHHE 2E0] 7}
T3 A2 A 214 BEs sk Aot o] R g
T2 cHAFEETE ohy et IS BlR3 o7 XA} 7|9
YAE o] BEES #o|7] Hall AAIE] A=, ol
283 NYC OpenData &4 AlFsk= 311 SAIH

170 "REAR, H59H H7S (2024)

dlolej} Zo] 4 Tele] MR E 243 4= ek, ol
o el NAPAAR A U 23 ks Ne ¥ A
£0] EA& I Tkt TIYeEAT 0] 715 Ao] ATk
AL AAKRHE,

B = Bo| 4.0 cheat 2t} 2404 A <14 mule] o}
24 w749l Aedo] Hale) A B471HE Al Uel
olelE Fg3t BaEutolyd ABATE Hsisch 12 o
£ 9 AT FE e uistor Aol Auge 5239
o}, 3golA] AR B 2o 71 AR A Q4 =
o] At 9 gloje] A2 He AAE B 483 5
o] AA Aze w0 4% Wriel o malg o a9 vl
AeolelE TL AW AT 7|2 B 9 A28 AN E B
53 A8 ZAaisct,

11, Xjelo] #2| Y 2 Maoin e
1. Xfelo] x{alo] HEnt 24 7|

AF¢io] A#](Natural Language Processing, NLP)§t 8|AE
£ FAZ 02 HalstAY oo tisf FA A2 WHES A8t
o] HFE oA QAEE ofsfA17|AY B8 4= YT k= 5
 #olrHEd 2he- Hefoldd Wojgl, 2021). ol= A AFH
oA AFel AojE olfiAl7l= FE Y AAe] ol3(Natural
Language Understanding, NLU)2} ZFE]7} AFgo] o83t <=

£ dolZ A4S @sH= AU Aol A4d(Natural Lan-
guage Generation) 2.2 EFEHLFE 14| EQJO|E AY,
2020). oluje] AAolH FAF LR QIzto] A& QJAIAE 3]
S8l ARESh= o, 4] Fol ZHE dolE E3tHYUsA - 3L
Hdjgh zpelo] He|ATt4l, 2020). HFEL o) AAoE
olafistA £41517] flsiAl= e oAl =25k BAE blo]
EE UgAI7I= Aol AlsjE]ojof 31, o] & Tho] E&(word
representation)©|2Hal gt} = HE 2 HAE dlo|E§ 423
B}3}7] o] ol #E](vector) E= To] YHY(embedding) 02
T SRS 9], 2022),

Ao} 2] Eopojlxl= 2|3 "AE dglo|HE tetsH
AAE] Tz RERT 4= A= o] &A= AfdE]of gt
2422 A2 2ol ¢4 712 B4 E912 B token)'d] 7
d& olgfsh= Zlo] Basid, 329 A 24 FHE Erid
24 B AR E7H] 4 4 G2 AT sk o,
712302 "g o]} LeH QF H= 49| 9] Y= IS
E3h= Edtoken)olZh= 808 4] T9E ARSRICHEA
%, 2022)."

olgfgt EE 7|F 0 & B = WF A (corpus)E EEldlFE
B33} olgox BEEY ofHAd FARE T PoS HIL



I QA DS St 120 CHbE WIMHMAE| Z7hEE 5 317|284

(Parts—of-Speech tagging), 3 HARE 41" W AP Aol
ol wjigsk= 7iAE ¢14](Named Entity Recogniton, NER),
FA-TYPAL T FFY ulof AEF G2 FA] Y= olHH
Q40f] £3k= E-801(stop word) AA, o7 Tl FEE shte
HE 207 Hglel= "gAE AF3Htext normalization),
201 E o2 vjgshs ool F94 #F(word sense
disambiguation), 12|31 VP RS B|E5t] chofgt alo g
4 AAE Y43 A% (sentence boundary detection) 5
o] UTHLF 1A - EQO|E A1, 2020). L Hiol= YAE djo]
HE dides JH 5, 29 3, ¥, 2% A4, 8 &
7 59 ot 3-8 Addo] 7kt Rl E +E 4= ArY
34 - 2oskal 2HH o] A2 A4, 2020).

Ao} A7 Eofe oldl(attention) HIHY S 718 E
WA ZH(transformer) Z2o] 5451 (Vaswani et al,, 2017)
B &4 = 718&7] 24(vanishing gradient) £4 5 71&
28} A1Z9HRecurrent Neural Network, ©]8F RNN)? #%9]
AE A g 4= AT A 22 UEEE AR Hlo]
B9 44 30| Zojd4S Fashe AA oY 30| ot
A AE7} 2AEAY 29 £ 87} olRle A7t
sk, £ Al olE dolet AH doftt AFHo=
B ojdldez 4% 4 U] QECIHAUE IE,
2022). o|AY EfAED 22 Qg U &8 74 710 At
Ho|HSE 5ol At A7 9E4(long-term depen-
dency) &A1& 2] 71K3HH o] ol o) iFslo] 7] gt
BERT (Bidirectional Encoder Representations from Trans-
formers) 2= GPT(Generative Pre-trained Transformer)
29 Jde] EgfE AlE3HH Ado] A o] WS A
AcheF A - QO] E A, 2020; Fol& FAE 9, 2022).

2, RIHG|0[E{e| HIAE Ofo['d AT

Aol AHzlo] W& oA elAaEE Alghe] elojiigt ol
2t B3}, 21 7|12 § 489 exjet B4 Ak FAMcHaF
A EQO|E AY, 2020), e, EAAIE 9 2 HoofA=
F2 gAE ulojojeke 7|9 ol wge HIEI AT
Qo] Bl2Eo] Fgt BAA Art YL YHIAA - 0]47],
2020; ¥FAA, 2020: o]AF 2], 2018), 015 WPEA A= o
et A ARA| oA AJAFE F1de] Tjsle] EAE ulo]idS 433t
ApEeh Mgt A gl Hilst weolE] B4 1 &8
et AR 2 A7 v

YAE vlolyd A7k gAE Yk FHE uigoz s
F&3]31 0|5 LI EY A B, AT B4, ol 75 E
o wdly o] A2 o]FofAr, o|AE 2(2018)= AIFA] A
A ]2 GRS 913t TARRE vl Y3 8 T

N EAAE E7o] it "l AE vo]idS =345}t vy
1 2J(2022)= TRt AoliQl AR E wHshr] 3 Aol
7I9ER &3 IUA Y Uddolgo] dig HAE 24
£ 58 7129 QoA TRE Y A 2719 B g
oigh A Q1 AeoliQl T Y2 E ERI% 4= A%
3, 4EF 2(2018)7F A3 uke} Zo|, kAl BT &
2 A FAL FHEA| T I E] T8 YAdolE HalolR
FE= BAE WAL, o] e olEdl dHAIE Bl
A3 Ao EAat AT BAL AR Bl ol & F A
o X ke ASH WY £4E F83te] A UEE
Ao EAsidt, ol ojAY 3% EgEo] d4Y
EAEAY FEHOA U 7HsAdo] Sint olg BEst] Hs
SHAIE 21(2019)9] Aet Zo] A&7t duto] ZALE F718h:=
AT HAE 7Fs3t), 0|24 B4 AR EEE A-A)1Y F
EAEA 4 olgro] i3t EYS APEFOEZHN HAFAQ ZA|
A= E wlold 4= Qi) 22y olidt 452 AP AU °
AE JA] e GEsEE WHES go] RSk &
A7E QITkaL & 4= Qlok, =3 AP 7|9 =E S8 58 A
olng A thikE dlo|eje} Zo] Britdt HA=|7t Bast
AR 2] B-g AT gt A A2 AAFEE 37) oYt
MEYAEATAA 23 Al 1Y AFEIA(EAE ¢,
2019; 9H3E, 2020)= & A7} Zo] ZAIYe] izt A-A<Ql
A 4 28 7HsA AaE BHSITHE Fola dHAEsH
o}, 2hA3 2019)= FAIZ SR glojg B4 3 U IE ARS
& BNl ol F A 83 A4 Wb el & AlIE &7
SHgict, Bk A - Wl4=21(2018)7} BH A (20200 A1 H 0.2 2h2}
FEFeL 7T 1 dloje AE AFH o BAst A
324 Aol A AAPEE &SI 2y o] 9] A
YA YAE 24 gieo] gt F-gof HFEIL 3lo] Ao
A &] 7ol 3l 3] arslz] of et

3. g+t x1Ed

2 A9 A4S 7|1E9] AU 9AE 24 oA 8’
ofuf Zpdo] A7) 71 F 3kl A 214 (Named Entity
Recognition, NER)E chibg vldE| AE dlo]E o] &-&3le] 1
B8 7Fs/dE Alarsts Zolrt. o] IFgollA] 71E) uij2E AR
THEFS ARSSHA| ghal S Told ‘R BEA HojHE
oA 2781 FUAHE S50 S31€ AW A4 2de NE
A 7Wsieict,

7] NER 239] 79 Hdf 147) olake] 7HA] g A4
= o] A A 2| o] o Prhk= A7} Qlct, A AR
© =71 A, 3 7Y F ot A7 d3ol= S8t o]
B2E A9 AEE LC(ocation) BlLERE Q14]3}7] wjEolct,
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WIS 2ol

A 2 At F 15071 A, 1ejan Ao g ue] e o
&t A AAE AIEFE = U Tl 2R wEAe
MY 24 SEAE 58 HlolE 2 B85k A2Z& NER
2ee st 1 3 9 AIE TR EN EAAR Zof
of zrdo] Az &8 7HsAel 71913taiA} st ofE F3l =
ofg}, AFAse EAAR 9 AY 5 7 2ol AAlste]
31 Qe EAGolE AT Ahde] A 7)HE S 4
T 4 A

I, HIOJE] H EA{dH
1, e W A

£ A= 20229 1-69 B9 A kg SR T
< A5 BT 1S AUl dAlE F4a4E
£ ZF81aL olo] FUHEE 58 AT AHAE Ao Zest &
2o} g A8 SR g EAEolE 2 71 W9
£ A5 E sl

AT AA9] L2 7] /I A A4 (NER) BEE
oA 24510 WHF oI5t FUAYEE QAAT 4= UES Shg
A7l Aol Hloly o] Fal W B9 A3 AH Sl
T o] A2 NER 292 A-8310] E2Fad 3
gl FUERE FE0I9UH tha2.2 Ylols| APIE 53 A2
A (geocoding)Z +ol] E2YFAE HRE HATOEH
A& AYef 2H tHiE EWFEA 1l ZUE HolHE 45
slgict, o|A Y Ap¢o] A Rdy W gloly AAe] e A
# 743 Holel& 5310l 0|8 B83 712 B4 R AAEE
3513t

2. 87 Xz

1) CHIZ DIREHAE

A e FEEE0) A o1F 8§ i gS HAE
2 Hg g 53k AlLERE 2501 9lon, o] oA At
R 7742 EE AAShs AdE 3k & dellMe
718 7 Yo E F3l Wl ol g3 ARSI AAIE ks
UAEYAE dloj8 g 753 & 24& sk

TS dlolEe 3A ARAIRY, ek, ey, ol
AT, olWBIsT, HE, 283 g WeE FAE AEr, °f
FEE2 A A A 2ok 78 R olBHE T HAE 719
E=Z I8 A9 vlolEet AE 9 & 53 Zo] 2yl
FAo] TUEA AL ol S At 2801 S0l EAR vl
49 Holg = F2Eh

olF Rl dlojEje] R} A7HH Ao m Awd Wae

172 "=REAS, H59H H7S (2024)

OITA e EE oI, Al ol BA Mo 735 ik Wi
e A2g S8 23A7 Brke §30] o 84 ke
glofele] B¢ AEAPE Hlge SEFAR AeArlE el
T AFEAE AR Aejef 2 gHle sk WESE L
2 FEEer A= B o 70%2] HolE 7} oA FEIt
A5E PG AE A yHA] o 30%2]
e dlolElE HAI2 "AESEA T EAREEE T 20
EAIY, AAY, 283 7jegel EokE ke vt ol
RIS dlofE] A Fa FUEAZ AR E7HA[ T shet
T 4 AUt TAIE A,

oj2gt HlojE] 54L& A F 7HA AAHEE AlERith RA,
oF 70% JE2] o|WF-A7 A5 YA dlolE 2 f1AHE
& 75T 4 300, 34 AN 2 glolHE FE R 24
7hedithes AL SlviRltt, E4, WA A f5et E=
BT, AW Fh, EEPFE T AT v FAHEE
AT 4= 9= NER 20| 7Fssiehd wjAjRt 3324 9]
T2 EA| A7} 7hssithe Aol ket o] YA ofst
S NER 227o] 7Fs8lth= 22 AF 7Hke] v 22 &
oLt ofef EAIR S 71 JAE 45k RS Hol, 24
E 7|9k 99 oS By B oS u|A1 R EA] A7 s
e it

= G 258 oluRA BEE f23le] FHEE 72
&4 e WgE g HAEE Sgaigrh? o] MeEe= A
A DT} o] L TRt A Uigel 71550 3tk 53
SUFAA} 22 1F 1Y 7B A e @7 AR
& T 97 B2 A0 1L BE 4 ERE SRSt
AT 4= A olof 2 = T A= JZ3HA
7155 0] Qe 24 dlolEE tid 2= ¥ NER 229
< A3

EWF2L dolHE s fJsl BEEoHF) W] '
HEAHFER), BUFYHATAE L), BUFAYAHA
E2) I AERB @) e EUTAY RS 22 WY T
FTEAE AASI, o) F H v ois) g2, 39, A,
a8 - EeEAE AR RE E4F AASK: 928 A
AEE F7H o2 $3sisict,

2) TR0 2Fe| US|

= g=°1¥(National Institute of Korean Language, NIKL)
oA TE|gls "RRY A =0l WEAE A58k Hlo]
Bl EZolch=g=olg, 2021), doiA =] A W A £of <l
A5 gl Bagh o] YhlojEE Fr|H oz A H #
2J317] f18l 2018\ == ACHATA @, 2018). BA) 20239
7% 5179] g3t gh=o] TEA| HlolHE AlFstal Qi &
ofH, FoiA), AEYl 7|4t 5 chFRt ofH 2 TAE S Wt



A Q1A RS Sot 120 CHbE THEAE0| Z7HYH 2 3l 7|XEY

ohz} £4 EAof et &, 8o WA, 74 84 Foll 33
SHE o] Y AE A 2 58 & Qi
B =52 A Q41 4=34517] 13l 2019977 202297}
29 ‘FNAY 24 BEA ()3 HAE LEA)E 58 dlolE
2 ZE3MchErg=ol Y, 2020, 2022a, 2022b, 2023). ©] Hlo]
EHE52 AT 0 150719 AlF- HAH R g 9Aa 22 F
4 F 3009t o]F ool B2 o]FolA tHE 1), RE T
UL UTF-82 Q7Y E JSON 34|02 AlFE
ZAAE DEA] 9 glojg F2E (E 2o At BE B of
&t idE Foslal /M F2 YA §2E7F A7 form),
EZE A7) 9l ‘word', ZHAIH Ol #E FEI}F 7 NE 44
E2 FAA"E 9, ‘word'® NE'Q| B2 471 A2 Y2)81A] ¢
=tk A& Fo3fioF 3}, ZE B2 disf AAE 24
33t o] ohzt 150712 &fn| 57 A Al e EAof F-3}s}
29k xR NE $4(attribute)oll 5% 9 AFE]=317] o
o}, ‘word e} 'NE+ 3522 B34 id, 94 EZ(form),

Table 1. Comparison of train data for NER modeling

Year The'gg - of W‘z’i;:en S[;t:}ll(en Web vol. Total vol.
2019 15* M il - M
2020 - ) B oM
2021 150 ™ 2M - M
2022 3M ™ A M

Note: It was re-categorized with 150 entities in 2021.

Table 2. An example of Korean NE corpus data

{"id" "NWRW1800000029.315.2.3",

"Bl A|= (Mexico) 0} |AEH(Pakistan)

t=atH|Al(Bangladesh) HIEE(Vietnam)

A Al(also) i2/0tH(overseas-dispatch)

29| (of workers) £20|(remittance) SlES

StCHdoes its part).”,

{"id" 1, "form™ "M A|Z(Mexico)", “begin”: O,
‘end” 3},

{"id" 2, "form™ "0}7|AEH(Pakistan)’, “begin” 4,
‘end” 8},

“form”

“word": [

{"id" 10, "form" "&!C(does) ", "begin” 40, “end™
43}],

{“id" 1, "form™ "HA|Z (Mexico)", “label”: "LC",
“begin”: 0, "end™ 3},

{"id" 2, "form™ “0t7|AEHPakistan)", “label”
“LC", "begin” 4, "end": 8},

"NE™ [

{"id" 5, "form™ "“Z&2XHworkers)", "label" "CV",
‘begin™ 27, "end”: 30} ]}
Note: The number of NEs is not equal to that of words.
This example was edited from NIKL (2020).

A2} 912 (begin), F& YA (end)oll Tt 4934 7131k, g,
‘NE' &4 ‘word'? G| AP o2 AHE EE 331
Tabel g0l F7F8 21& RIF = 3t}

o] 7|48 YF2= NER 252 913 35 do]E = AL
o}, A QAT 22 i A dFe i mYE F s
o)zl A= ﬁ“‘ﬁ"(supervised learning)°ll e L e s
&, 2022). ol BAT dol7} gt QA el £&A| AR &
&8 Zdg upgo 2 BRduls 2Hgol7] ol ol
AE B35 2AUE #3457 HsiAs S BES OE 2Ed
o dlojg|e} z}F Tole] Aof S8z ZiAIE BRI <A1
o7 Bojd #olE folert BE o|F= AEL tolH
(sequence data)®7} D a3}

o] el 3558 dlolEE -5817] Yol HAY EAE JSON
2 FeQl G DollA Al dloje FHIQl (E 3Hor wigh
S AT LS st T=Y 28 AE2 TCP
CAPITALCITY', vfZ- 84 59 A= LCP_
COUNTY', 3¢dfjghuel 22 54 718 ¢ F4%L2 1C_
OTHERS, =9} 22 E2PF4E= AF ROAD'E AR
Ho g Age] g8 AL FRIF 4= Aot 2 ¥l 23
2ol ofe} 150712 7HA| 2 e 1E thgRt mEEO] EATHY,

that, GE 3)9) 23 3 Zo] EEo] o= Aol e &51A] &
=ths 9uje] 'O glaRteg 44" ®2(0]8] v]Ej 1 dlo]E)
9] B|ZFo] FojA|Q} FFoiA| - W7 ¥t HloJE oA ZF2t 4 oF 30%
2} 80%5 A8 A ERlste] ofof] digh o] HA ezt 2
8% 2o g wosigit,

201995 2022470 AR AFEE WA 24 EEA

Table 3. Transformed Modu NE corpus as sequence data

No. Text data Named entity (NE)

192(19th) H(afternoon)
M&(Seoul) 0L (Mapo-gu)

1 202 &E(Eoulmadang-ro)
£9t(Hongik University)
21 (nearby).

St (South Korea)

17 (past) HEHH A= (the
2 industrialization period)

K=0i|(West Germany) LIz

LK (miner) Zt2AHnurse)...

F149](legend)
3  OFLZLIRE(MacDonald)
22L?(Don't you know)

DT_DAY O O LCP_COUNTY
OLC_OTHERS O

000000O0O0..

0 0GG_FOOD O

52(5th) H2(Seoul)
8451(Yongsan-gu)

n Y= (Hangang-daero)
£ M%(Yongsan station)
Q1701 Rl=(nearby)...

Note: This example was extracted from NIKL (2020).

DT_DAY LCP_CAPITALCITY
LCP_COUNTY AF_ROAD...
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HoJEl & o AER A 7351 HlolEAlE 53 A= (B 4)
o} ek, EoiA Hlojel= & 390,568740] B 19} vl L Hlo]
El2] Bl&o] 212} oF 67%2} 33%%] Z& Zlsktt, BhH FLofA|
2} 4 glojel= A o2 tighA] Ee T 52 FSE &
© & Al B vl glofe o] ulgo] 24 oF 80%E 43
Sk 202 YT

oA dlofElE BARE A, oA HlolEAlo] gh=ro] BE
A2k 1 g1 F-o] Pt AE 2RI oA B 9 7]
gt elolEl= A o2 FUM, 731, A2 5 A+ 2EF
of hgol 7oA o2 YA Sl A AABIAL 7] o
oot & g+t Al A EE A glolele] 5, AAE 2
HE S o B2 2019-20229 % &£olA| Ho[EAE 71&
NER E2-& v 273}7] 913t eh5-8- HloE| 2 ARS8t

3. 24 7|4

1) ZHHIE 214

7148 214](Named Entity Recognition, NER)olgh &4l
AIA A AR olgo] 9 ZHAl(named entity)7F AR, 4,
23] F ojd tho] {3 o) £3h=A] A48z AU u|FHF
oA F|AE 9, 2022; FUE-MIE, 2022). F, HAE Y &
o}& vlg] FYdle 7iA MM 94, FE3h= 7IHoln=
F=AHRZA7|EE 3], 2023) NER ZE2 E4 tol7} ojmsh
W] &3h=A Ad 9 98k 25 23 gl et
al., 2022).

£ dtofjA] ARERE NER 292 7]& BERT(Bidirectional
Encoder Representation from Transformers)g thgh g
o WA Hdloje| 2 AP ARl ol F 3Rkl KLUE-
BERTO|tHPark et al., 2021). F92&- HdE2022)& Farsto]
KLUE-BERTE ©|-§-2k 7l1A|" ¢14] RE=S =355t

] FUAYRE 2550 292 719 AA 7)9re] A2
S 2% 7hssiet, ey M 712 719 AP ZFER] o
£ OOl 35T 5 glt}. o 30] Apdoj= shte] AAIE ekt
oo FE Wyl ohyz} ¥R}, o7} 4|9 AL HojAT],
4 Fol FYEA ot B33t FejE 7Hr), HlolE 27t
F5 A 7|9k A2 gHAlof B2tsh AEHE HofX,

ole} ge] NER-2 #92 3125t 7|4 %8S 43 A&
g &= ik, AE Bl "REAYR 14~1002"71R]19] A

Table 4. Sample size and ratio of Modu NER corpus

Dataset Sample size Tagged ratio Non-tagged ratio
Written 390,568 67% 33%
Spoken 838,372 15% 85%
Web-based 1,669,959 20% 80%

174 "REAR, H59H H7S (2024)

7h oS o, 7IHE AA 7S HlolEAle] G| RS 318
StoE SEAER 1014E FHEER AT 4 glok, Ty
NER& 283t =014 gloj8 S als33l0 7]E HloleAlo]
e FEAZR 1012E AARER 4T & U=ES BES
N 4= Tk, glofEf Q| et EAdo] A-GEF AAZ Sy
TS 2o 4 e AFAT 29 {8492 s AR

71€2] NER RES2 f=sdjfrieta Addeixz| a4
(2019)" 2} djo]u - FAteiL 2-$-x) %5 A74(2019)%0] 242 T
S8l F2 =0l /HATE dlole = SaE it ey 7 a4
o] =3 F2 7HAIY ek dlolel= ZiAE ol 1070, 125t 1471
off 233te] HA ] A7t ol AE ATH<(E 5) 3
i), 7H8, =7h, EA|, 3, e 1R fAle 33
BE 22 LOC gt 2 QIARIHI™ 1), 2B 2 o]t
7|1E BEE AIFEQ FEEE BRE S AT £off 11
42 283170l 242 A7 nhEt

2) ARd stEat o|Ml =F

£ A7 olEd 718 NER 29& EAIAT ool Agh8k=
& uld] 24sh= WS A9skick. vlAl 274 (fine-tuning)©]
& Aol B Y F st ERAETO SHoR RAY £
o7t 2 ARSI o1 HEE o Ue HAE HHolEE
TSRl it FolEd AUS sUchs AL ddFe=

Table 5. Named entity categories of Naver NER model
Named Entity

No. Ta Definition
category g
People names in real or
1 RERSAN -2 virtual world
9 FIELD FLD Academical discipline,

theory, law, technoloy

3 ARTIFACTS_WORKS AFW Artifacts created by humans

Institution, organization,

4 CHEAEATION 0BG meeting/conference

Name of regions and

2 HOEATION Loc administrative districts

6 CIVILAZATION ovL Terms related civilazation

and culture
7 DATE DAT Date
8 TIME TIM Time
9 NUMBER NUM Number
10 EVENT EVT Event, accident, celebration
11 ANIMAL ANIM Animal
12 PLANT PLT Plant
13 MATERIAL MAT Metal, rock, chemical
14 TERM TRM Medical, IT terms, etc.

Source: Naver and CNU (2019)
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result_list

[[('120CHAEX|EE ",
(*M&', 'LOC-B'),
('sSti2+', 'LoC-B'),
('4ldsSol', 'LOC-B'),
("#ixlgt*, '0'),

(*MEAl2', 'LOC-B'),

(' SEPIAYEME oI, "AFW-B') ]

[ (120 Dasancall foundation’,'ORG-B"), ('Seoul’, 'LOC-B),
(Dongdaemun-gu’, 'LOC-B), (‘'Sinseol-dong’, ‘LOC-B’), (located

in’,'0), (Seoul’, LOC-B), (Complaint Center’,'AFW-B') ]
# This translation is provided for understanding but may not be precise.

'ORG-B'),

Figure 1. The result of existing NER modeling

o HtHFo|A HAE 9], 2022), o]2gt HlolE o] FAAQ EA4
£ 34dsl7| fsf 53T 2] Ao ghgoltt,

o] 3k (transfer learning)®lst “3t 71A] Ao} o3l st
T 715 7HA A vt A2 Aol 875 2EE 71
& oJulgltH(Chollet, 2020). 1§ E°1, AXNE AT 5= 3
= B2 AHPASE Aok o] ANSH= A0] Hol Eh5e UF
olZfal & 4= Qlrt, =uint 7j9] oju|X] Hlo|e 2 S3dh= HF
] H]H(computer vision) EofA] BIH3] L == PO R,
giFe] golgMlor njE BEE FA7|= AHE S
(pre-training)? ©] APHERGRH (pre-trained model)& th
£ A7A Bz M2 2ol 2-838h= vAl 24 (fine-tuning)
oz A FHEHFoIA HAE 9], 2022).

ulA] 238& 3A o8 B4 530 oA 2d 8 E WA
Wrepurpose) 2d9] 7152 & AAH o2 A8k=(full
fine—tuning) "HLE 24 4= i}, ARt B¢ ARIstEE
M AE FAISHER A58 vlES A4 & oy HAE &
A FA o] gz A2 53-8 0|8 E 53k Zo] askal
FA= 7He A& 7BAlSk: WHol7 o d4t vlgo] =31 1
o] B8 4= 9ItH(Dickson, 2023), 1 EE 2 19| A &
A gL 24 BEXo ¥ =Y §5F WA =(repurpose)
ol sfggtct.

2 A= Hdl 15070, R O] B 1370 Al 7HA ol
g1 =g=rol Y R WEz| o] THAE A BEA (o]t 7|
Ay SEA) dlolEl(E 6)& v 2T 2N ARAQL F2t
Aol AHo| 7153 M2 NER Z2(0]8F Modu 2&)E 7i
B

ol#%t A9lS 53 Modu 2E-2 7]& 2Ela) ga] AJEA <
AAREE AAF = =S MEA /LA, 8oFskAHE,
Modu 282 E¥F4} QY] FHHEE APEsl7] 9l8) &
/B E, T2ETEL, AEUNEE AZ bE2A AAE =
t}h, Modu 2E5E 58f thihE tlo|HE L2 yF4 7|Hke] 2

Table 6. Named entity categories of Modu NER corpus
No, Category Tag
1 PERSON(PS) PS_NAME, PS_CHARACTER, PS_PET

FD_SCIENCE, FD_SOCIAL_SCIENCE,
FD_MEDICINE,
FD_ART, FD_HUMANITIES, FD_OTHERS

STUDY_

2 FELDFD)

LCP_COUNTRY, LCP_PROVINCE,
LCP_COUNTY,

LCP_CITY, LCP_CAPITALCITY,
LCG_RIVER, LCG_OCEAN,
LCG_BAY, LCG_MOUNTAIN,
LCG_ISLAND,

LCG_CONTINENT, LC_SPACE,
LC_OTHERS

5  LOCATION(LC)

TM_COLOR, TM_DIRECTION,
TM_CLIMATE, TM_SHAPE,
TM_CELL_TISSUE_ORGAN,
TMM_DISEASE, TMM_DRUG,
TMI_HW, TMI_SW, TMI_SITE,
TMI_EMAIL, TMI_MODEL,
TMI_SERVICE, TMI_PROJECT,
TMIG_GENRE, TM_SPORTS

15 TERM(TM)

Source: NIKL (2022)

F XUER F55h= 20] 7Fs s, o124 7)E 7153}
A ke W] ZE glolg F-50] 7hs3jA|w ofF 7|t
o2 5% WY AF E= ol AAR PAHEF T A A
S ISl

Iv. 21t A =2

1. Modu NER 29| 7Het Py 2 Tot

Modu NER B2 7ge] 5= P45 olste] AXNAPEE
Q14J3h= Zlolct, o $3l Ho 15070] WA, Leja A
AEE=F 1370 AR A SR g 2E RS UEA] EE
o] 7|4 W24 tlo|e)& KLUE-BERTE v|¥| 243815t} &

13- QHEE(2022)0014 Ak FEg} 7HA] AL FAI8tH
5 Shg 9 ¥ dojEE EolA| AW YEAE diAst
2 Shgoll g%t glole Fe|E weksty] 918] JSON 349
A A DFAE AL HlolE = kst

7 43 7]E NER 229 2339 1)9 g oot fiA19
FUREE AR OE 2R A4S v 248 AL 89l
& 4= Q%) (O® 29F Zol Modu 2EL £E2 A2AE
‘LCP_CAPITALCITY', SH&E* 44 59 AAT 9 37
% AE+= LCP_COUNTY, dA=2842 2 & k= i
A9l ‘AF_ ROAD', A2 &E %8k seAk= 'QT_ADDRESS'
2 ] EFskert
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[ (120 Dasancall foundation’, ‘0", (‘Seoul’, LCP_CAPITALCITY"),
('Dongdaemun-gu’, LCP_COUNTY"), (Nangye-ro 28-gil,
‘AF_ROAD"), (23, 'QT_ADDRESS), (located in', '0"), (‘of Seoul’, ‘0",
(Complaint Center’,'0") ]

# This translation is provided for understanding but may not be precise.

Figure 2. The result of Modu NER modeling

olA¥ Modu 2EL A=t A1} TLCP COUNTY', ‘AF
ROAD', ‘QT_ADDRESSE &85l E245a JHE F5
Sh= W R A AAE AT, AEsiAd, A A3
AE-ER2P-AENT AR F4 AW UFE &+ IES
LCP_COUNTY’, ‘AF_ROAD', ‘QT_ADDRESS €152 #}
2 &8l 2 2 YFA PRE F55117} 81

EE Modu 2de] 150719 BE 7jFHo] tiste] 5ol §
2 AL o, 2t £ Ao EEYFA F20 I8
g Al 7] 27t 8 Aol ' 71HAQI vh2AL A
o] gl A Y Bl H5oR TGS YR Al
7He] e st AW (precision), A& &(recall), L]l
o] £2] 23} W2 Fl-score 5 2 BH7} ;oA £43 4
o FEAUHH 3). EFF Y] o237} FUREFE &
Agko] Ak frelujalA wolrls S ERISHATHIH 4).

2. CHKE 2IRHIOIES] 7|= 2M U AlZis}

20224 1-69Y A2 SHEAA 91 oF 199 Ao tfjsle]
a3, AeFY, 83 AAEE F3ste] BA4E glo|HE gE
3l9ic}, @ "l AEo] Modu NER R &8 2]83)0] vlgel ~E

of ZYE FAYRE AL BA B1F FE3l0] ER2BFL

176 TS, M50 M7S (2024)

( Named Entity Precision | Recall F1-score | Support
LCP_COUNTY 0.84 0.90 0.87 1075
AF_ROAD 0.75 0.79 077 200
QT_ADDRESS 092 0.92 092 37

Figure 3. Validation results of main named entity tags

Loss Over Epochs

0.131

Loss.

0.0834

0.0682
Epach

Figure 4. The loss graph of Modu NER model

AEE FE3G, o] E2RFI| | eI S st 4 5
2R FfFsh= 9= 9 FER o]Fold 23S 7551
o, FARETE 2] ghAL RlRe] e2kgo 2 WAgRH 4
SAE Asle A AUE BoE AFH R of 1343
79 724 diofelE FEsIT. 1 ke (TH 59k At
oJAE Modu EEFE F3f 7€ BRd2= 275630 &
E 99 F3HblofE F50) 7hs A, & A= AEA Y
% Modu ZEE F&3 thkE YIdbol8E 283 A3 £
AZ A3 (' 59 Zo| FE F92 Hlolgolnz £
JE A E= o] AT 2ol o vjA el D9jefjA A7
7Fs e}, & oA ol B8R Al A 24ARIE AIAISH
7] 18 (L’ 6)3h o) 2F thibg 723 diolEE d4E &

Figure 5. The results of Modu Modeling
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Figure 6. Basic analysis and visualization using Dasan Call data and urban environmental variables
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| BoF D2} o] Z2F A2t 378 TelollAl thibg v 2
<5 QA =R W A7t w2 A9 270 el E3
£ B s 1= E A2k

AT A T, URE, B, AT AR W
9 2571 gk Ao] ERIHAHTH 69] A). T, FHF
=9 712 T Z= o] et Adolstict ARt oz v
T7H B B7E0l 9 470 ARl Z3HE B9t Bekd 18
U SHsAE 34 § 7 HAR W] gou AR 5
o] a oA EuA] gFe BE WASHAHIH 6C). B3
F TEoAE s, ST, A, Qi gEE A
3%, 4%, Y% =R1E, =2, PHE, ¥E2E A
s, AEE, 1H2F, $51F, AEE, #4E YT HEE

A2 VI A7 Bkt

Rl91e] F7H2 243} A7) B DRIelM AR = A= o
B EAIR e} THEE HlojE ko] 8IS BAshks A=
et (1™ 609 Bt Fe AFUTE e ke 1d
At ARG wA B BT Alole] AT, £ o
ol EFAA Yol BE S| 9L vE & Q=
EAR RS FY F O WA B R B4 813
o, 71 A YR G2 fAo] §il gl RS U
A7t B2 BAEE0 A9 ool SIS A& BlskiTt

V.4 &

& g0l M= 71 NER 229 M1 S5317] S8 ==
o€l 7|48 LA HolE S vARst] =AIAE 9 AH 2
of]l {7t A28 NER 2 /st ol5 53f 7]1& 2
dolre 8 E7Fs U B8F olsh &9 RddolE ¥
AR} 7hs ATk ol B85t FARE, AT, Yot =
RIE &9le] HlojEE B8Rt 58240 7HeT A= ARt
ot AlEA 7iEE Modu NER 2@-2 thihE: Ho|& gt ofy
2k ohgRt S0 ElAE gloE o 28 = ok Al wEt
Js B} Lot B4 S0l upet 2o 150712] ofet 7HA
A= 7Hs8IER T 842 o 2 22 7|gijit

A9 2= AA F 7 AA, ke B =y 1
HelolE o] &8 7Hs e w4+ U= M= HAY A2 A
WAt o] BAoA S, AFAIEE, Hofdt & ThdRt
=2 2471 4 gleleAl e HEet g5 9] 782 Al
Al 4= Aqick A, EAAIE B AFH Fofof] APR o= o]F
oA HAE 24 HEE Hloju AAdo] A2 7S 28
T2 Yot & 2dE 35 S EGitHub) § &85
SRE] w3t EAAR B FA Zofe) Apedo] A7 L-EA
& Aol 71o9starzt ek, A, EAR A2 A R0
B S AEAsnh jle2 AlRle] =529 QAtet Fae)rt vt

178 REAS, A5 H7S (2024)

G EA| gojeltt, 53] thibg HlolE = EAIQ] AlFt ATt
AREe] AH 8.8 ARE 08 o ¢ Qe $8% A=)
th. Modu NER E2¥& &85 thibE blojE 2] F3HE =
B T maFo|al AuA Sl= AF Ayl davt AR
EEAFTE 5 U

th, & Aol 716 AR A3 7M€ Alst B
AR B e I vIA 2782 35k 2530,
@7 Modu NER 2E-2 FZHHE vl 23 A5 7HA ol 2t
o % d5S BT 45 48 S8 SRR A Tt
713 Ado] gsjRchd F7HAQl nj4] 273o] ofFojd Ao
2 7|diRic, B 2 A7 2 723 dolHE 2851 7]
220 AR sl o B2 AEARE S-23] AMSHA] 3k
Ahe HAE RIRI, o) E Hksly] fj3) FFoll= 2T
2} ol2le] vilof tfigt 40 clEo] 54 vl wiE EAR
s 2o AE ASH R B4%ke 75 gE UYL
2 Qe FEAR w2l oluiA|staLA} It

. 2H8 olzfet E2 7|ZeZ 22| ¥ F&Esh=s i8s8 B2 X2l =
& 2af{lokenizaion)2} 1 5131 0[24st E28 XS 4aiet 4 QIEE
HEE 2dolLt Z2adE £2 X2|7| E= E3L0|Miokenizer)2t
I SioHEA, 2022),

Z2. RNNE izht o8 24 MeiE Sa =&t niet|e2 Zagkt 8
M 24 MElZ Bk Y8 2B JHK|T Y ate] HE T=
28 FHE HIHsHof oh= A0 K20l 'F2| M0[H| =IRACHRIE-
a2 shm X0 MaHAl, 2020),

23 BYFHAL U2 A0 Bol 'uE 22 AH20HS) 9 2
HEHAY =8 /18510 FEZD & B2 I7k= 9F 192t Zio|ct

T4, EHF 0l 9oF 27%9 HolEo] RIE Pl HA, SE DI Mg
ST E2 FAER| #WH 807t Ha QU "G H40l RIRI9| AT}
AMIE] 712E0] UE WS SRl

5, ARt W EEAle EREFEA QA0 TAE0| HE0|9Z H2ISHA|
odeict

6. 2E =0 ZH 20{H dio/He= A28 Ssict

7. 20198 JMTE 24 USRI ZF S=TRISMH LRETRIS Al
S22 WHE 7tol=2iel 2018 XIEl| w2t 157 24 HEXploz 2
2ol ol {20, 2020) 2021 EE0i| AHEE- Aol01)e] BT
MoflM E>IBH 15070 MR ERFA0) o2t MERsHE SAl F7t2
Cio|H 2 SZsiHCH===018, 2021).

28 AlEA Co|EH2E 20 a2 M7t e AEEM EY AlE AsSst
= 88 7129 H0|HE £5iCt HEMOR ARA E= HAE Hj0|E
7t Ao M2 0|2 0| 7| £x10| SA0|CHLendave, 2021)

29, hitps://github.comykmounip

2410, https: //github.com/naver/nip-challenge
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