'i) Check for updates

Journal of KIIT. Vol. 21, No. 11, pp. 11-21, Nov. 30, 2023. pISSN 1598-8619, eISSN 2093-7571 11
http://dx.dot.org/10.14801/kiit.2023.21.11.11

FolsrsEd AFAL BE TN Weole] B4

HbF 5% ZIO1 &l xx }_%EI***1, %—EHOI_I***Z, Z Al x % *

Big Data Analysis of National Complaints Portal on Hazardous
Chemical Handling Facilities

Yoohyun Park*, Yeonjin Kim**, Seungbum Jo***!, Tae In Ryu***?, and Gyoungbae Kim****

B QTE 94% AN R0 AT AsEEnd £33 SRt )& A5 4
w97 9 AL wol £ Q7Y
2 o

FUAYYI/E LY TFNURT, A2HE AR g RE WL AG AT P JAEE 52 2
BUoE RSkl ARL Aefshe WAY TU 45 Tdolth FUARLE U AU 4AL FH
T AL HASHE U FAF 9US S gon, FNARTS FHY B DY HolHE Woly 2
4 Ea) IS0 LTS ol BRsh B 7 BZo] olo] U U WAL vidsks o Egol
9 4 gk FWARIG g WL PO WYy BAL AW AdEel B UdgA,
o A MY EE B A% gz AYs 242 S9T 54 B9 AR BAL tha $Eagn, &
ERIAE FUARIY NYS BEAE 7B F9 I A 713 AAE B, U] BAR AR
ASE Baste] wgle] AL gl 74, Nl BAE AR 74, AP TRl Fo AYESS F
F3e) F5 34 AR S dolE e NS T 4 A= Aok

Abstract

The ePeople site, run by the Anti-Corruption & Civil Rights Commission, is a portal for cross-governmental
communication that allows people to easily file and manage complaints, suggestions, reports, and policy discussions
related to the government through the internet. This platform is essential in hearing individual opinions and resolving
complaints, and the wealth of data received can be analyzed to identify public demands, helping government agencies
develop effective response strategies. Several cases of big data analysis targeting public institutions such as ePeople
site have been conducted. However, most of these cases primarily focused on keyword analysis of overall complaints
or specific institutions, with somewhat limited in-depth analysis for specific purposes. In this paper, we present a case
study of Institution A, one of the agencies responsible for receiving complaints through the ePeople site. Through
keyword analysis categorized by regulations related to complaints, we identified concentrated regulations, associated
regulations, and key keywords within those regulations. This analysis aims to provide a data-driven basis for future
regulatory improvements, including revisions, in order to address complaints more effectively.
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Table 1. Number of complaints about public institution A
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no. year # of complaints ratio(%)
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3 2016 120 50 Table 3. Python libraries used in data analysis
4 2017 734 133 Library Descriotion
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Table 4. Main regulations related to "Accident prevention and assessment division 2,

class name of regulation
OFM @I DA M2020-7% FollstetE2 2 AL 22AM Mx| 2 alz(of| 2Hs T4
oM eI DA H2020-6% FolletatE 2 AU XMEAIM MX| 2 m2(of| BHSE TA|
A oM eI DA H2020-9% FollstatE 2 Aol HEAIM Mx| 2 m2(of| BHSE TA|
C,;’ oM eI DA H2020-8% FollstatE 2 Mol XMEAIM Mx| 2 m2(of| ZHSE TA|
;Tli OFM @I DA| M2020-5% Foll stetE2 A M= ARSAIME x| 2 alzfof kst TA|
(Z_Zr) OFM @I DA M2020-10% Foll stetE2 2 X|ot XMEAIM Mx| 2 alz(of| 2Hs 1A
A ° CFM I DA HM2019-115 Foll stetE2 2 X2k UMM MX| 2 alz(of| 2Hs T4
neE oM@l TA| HM2020-115 Rolatete A2t 28AM M| 9 elo] 2st TA|
OHM @I IA| ®2020-125 FollatetE R Aleluf 2t o| SAIE MR 3 zizlof BHS 1A
ol =1 OHM I IA| M2021-25 EHMEHE Folste=Z FFAAMR 2 22(off 26 TA|
;'lc’; OFM @I DA M2021-3% FMAE Follatet=Z FZAIMMR 2 (o] 2Hst A
B OFM @I DA| M2022-2% srobgod U RolldtetEd EoAMAX| 2 zizfof st 1A
= OFM @I DA M2021-5% ol stetE A A FFAMo 2HEE 1A
&= OFM{IX|E M2021-13 | Folei=Es A2 $IE.‘A|§9| M| M7 |- TAEAIR] B Sol| 2Fst MEX|E
=34 oM el TA| H2022-45 FollatetEdY MMl FZ7|F0l 2t 7F
KA oM eI DA M2021-07% ETEIN 101I'3,EE|74I—‘?—'H7‘W =0 28t 74
ShetAtL (g;’) P K| E ®2021-2% At HERHQ] Mo 25 7|=X|F
of ke ° oM /X[ El ®2021-3% ADALRRI2 MY 2 /EE EMo 25t 7| X|E
HEAM HAE | SFMRTAl HM2021-08% stetAtnof gtz | A 2N HE Sof st 73
0| oM eI DA H2021-095 SHetALO| e | HEAM o8 Sofl et 7
RS A HM2020-206% Te|yeE M A Sofl Bt 7F
SHAZ A H2020-204% 2| HEM =N So 25 7F

A5 50 54 Wgo] 1% Be udlel A5
QRUAY A1E, o pEE DA
2es] A WA AHFY LAUAR A
MIEE EFAL, 4T AR A,
AN, AR o7k WA Uerte

2= y}o}wc} o]am 17d—a— RhE3)

¢

N

AZ 2021 13101] e wldo] F 9887 e
23%°l SiFE™, LA A2020-55] FHAF TILo]
850102 20%, Al A021-5zo] FHEE W
3797, Al A2020-850 FHE ¥IYE 341702
ol 47l T8l #3F RIdo] XA 60

At e AoE BAFAT. Y A Al

2021-150l #HE vgo] B ol EE HE 1A

S A Ax F FAo] ek 8l wkE, )

T A e A E 7 } t'd of 3 ARAHoZ
A

AN
W, QPR AR ARAN S AT, 2T
W 5 ARl o) am o A A el o

& AZ ARl W] wEoE HAth IEEAF
FAEA 2 20209 FAFAF AR HJrEUJ_[19]
FalsttEdS HEshe 30961719 A & Al
Z%lo] 18,10871% ole} AAA fajsietEd A=
AREAIAE A 2 o] A Q] A2020-559
ek wido] wWo] WA Ao E B

shtel msle] tajA F A ol4be] FRoR B
FHE A% Q] WEd = °

59 R 4 ¥
£ 1, 20 Yepd F WY 9 Fro I sk
of vl thalA F A oY AR EFH
Ade & 69 2t

=3 8 1 AREE SRS Ade & 7%
2oy Adkel o] TEAAIA A2021-75, <
TOPAYD A A2021-8%; o AWE(PCC, Pearson
Correlation Coefficient)”} ¢ =& 7S &
o} IO A ASPCO)R0F F
ko] MY g BAE AT FAZ, 117 -1
Atolel ke 7RI +12 $Egk oo My A
A, 02 AY 4 B4 gls, -1 g &

b

AE A BAE gt



5 78Y Y

Table 5. Number of complaints by regulation

E6 =4 o 7% gy &

Table 6. Number of complaints by multiple regulations

name of regulation #Of. ratio(%)
complaints

oM QIX| A H2021-15 983 23.1
OFM A TA| ®2020-5% 850 19.8
SN IA|l M2021-5% 379 8.8
OFM A A ®|2020-8% 34 8
OFM A TA| ®2020-6% 258 6
AR TAl H2020-205% 209 49
OFM A A ®2020-7% 157 37
AR TAl H2020-204% 132 3.1
OFM I DA| H2021-08% 101 24
M IA| ®2021-075 9 23
M A ®2020-115 83 1.9
OFM X[ El ®2021-3% 38 09
OFM R TTA| H|2020-9% 34 0.8
P2l DA| ®2020-10% 34 08
M IA| ®2020-125 31 0.7
OFM I DA H2019-11% 20 05
O IA| M2021-2% 13 0.3
M Al ®2021-005 9 02
OFMAX|El ®2021-2% 5 0.1
M A M2021-3% 2 0
OFM A TA| ®2022-2% 0 0
M IA| M2022-45 0 0

o2F 1974 461

OPAY A Al-7E,, HHYTA A
2021-8%5, , "HAYUIAl A2021-9%, o 79 3}

At d R AG A A4, oldl, HES Hdt
TFALZ gt gReAYH 23 Al 37HF
IAF BE S AESHE 497 8] Wil 3
B2t 24 U2 Aoz Helth

S, £ 59A AgE Y FolME B &
U Ao #Hsl & FAY dFe] gAY 7A4Y
Eo] e Y= BEFV HA de AgE
46% A3kl Q).

34 72 THE MR 24

HI

LAA A2021-15; 2F TOHHLAA A2020-5%
o A B4 Yy&-& &ttt

names of regulations #
OFMITA| MPpP1-55, CHIRIXIE MpP1-15 152
OFMRTA| MP0-55, CFMRITIA| XPR1-55, P
OFMRX|El HMR1-13
OFMRTA| MP0-55, CHIRIXIE! MpR1-1S 74
OFMITA| MP0-63, CHIRITIA| MPO0-55 37
OFMRTA| MP0-85, CHMRITIA| P05 37
OFMITA| MP0-53, CFSTIA| HPR1-55, 29
OFMRIX|El MpR1-15, SRS IA| HPOO-2065
ORMRTA| M0-65, CHIRITIA| M08 28
OFMITA| MP0-85, CHMRIXIE! MpR1-15 27
ORI TIA| MPP1-75, FSIIA| MPP1-85 26
OFMRTA| MP0-65, CHIRIXIE! MPR1-1E 22
OFM@I A MPR0-75, FSIIA| MPR0-5S 22
SRS TN HX0-2A63, SFAFIA| HAO-24S 20
OFMRIX|El MpR1-15, SRS IA| HPOO-2065 19
OPMRI A MAPR1-55, OFMRIX|E HMPR1-135, "
SFASTIA| HR0-265
OFMRTA| MP0-115, OFMJXIE! M2R1-1S 13
OFMITA| MPR0-75, LIl HPPR1-53, 3
OFMIX|El HMpp1-13
OFMRTA| MPR1-75, CFMRTIA| XPR1-85, 3
SFASTIA| HP0-265
® 7 7H 2 AnE 2N
Table 7. Correlation analysis between regulations

regulation #1 regulation #2 PCC
ORMRITA| HPP1-75 ORI TA| MR85 0.76
CFXIE M-S OFRITA| HARI-5S 0.46
OFMLITIA| HPP1-73 OFRITA| HARI1-9S 042
ORMRITA| MPD19-11S | SFMRITA| MPR0-115 0.38
ORI IA| HPP1-9S SRASTA| 02045 | 0.33
ORI TA| HPP1-35 CFMRIXIE] MAR1-38 0.31
OFMIA| HPRI-8S ORRITIA| MR- 0.28
ORI TA| HD-75 ORI TA| HA0-95 0.27
ORMRITA| HPP1-75 ERASIA| HO0-2UE | 0.26
SRASTA| HPP0-2AS | BRESIA MPO026E | 025
ORI TA| M-85 ERAS TN HO0-2UE | 0.23
OFM2ITA| M6 ORMRITA| HA-8S 0.17
OFRIXIE] MpP1-3S ORI TA| HAPR1-55 0.15
CFMRITA| P55 CFMRITA| HAPI-55 0.13
ORMRITA| MPO-11S | OFMRITA| MP0-8S 0.12
ORI TA| H0-55 ORI TA| HAP1-3S 0.12
OFMLITA| M6 ORMRITA| HA-9% 0.12
ORI TA| HPR1-3% CRMRITA| HpR1-7S 0.10
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Fig. 1. Distribution of dates for complaints related to the
"Notices No. 2021-1
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Table 8. Chemical substance frequency in complaints
related to the "Notices No. 2021-1,

chemical freq chemical freq
substance ) substance )
sodium 132 nitric acid 38
hydroxide 129 hydrogen peroxide 38
sodium peroxice 123 oxidation state | 38
sodium_hydroxide 123 ammonia 36
sulfuric acid 95 ethyl 36
wastewater 80 methyl 29
poison 77 chlorine 21
hydrochloric add 50 plastic 19
toxic substance 49 chloride 18
famede st 46 petroleum 18
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Table 9. Facility frequency in complaints related to the
"Notices No. 2021-1

facility freq. facility freq.
tank 335 warehouse 81
pipeline 284 speed bump 77
storage tank 223 building 75
underground 178 concrete 62
container 157 laboratory 57
barrier 151 vehicle 55
detector 147 fireworks 53
road 134 tanker truck 45
valve 128 sewage system 42
trench 103 wall_structure 3




342 QFHQLIA] A2020-55

TREAATA A|2020-5%

o N
o
(o]
>
o
oo
3
~
©
s
(o
e

N O O ¥ 0O O oY
N ~ 0 S 00 W 0O N — ~
— N — 0O — O~ N O N — «
O — O «— O «— O N O N O
N O N O N O N O N O
~N ~N ~N ~N ~N
o 3 o A
O 2 TR IAl M2020-55, 2 ol Hed

23
Fig. 2. Distribution of dates for complaints related to the
"Notices No. 2020-5,

rEl

4 @A F oAlg Y AHY20199.2)0] &
Zo] WY AFE uhow Mg we Aow

F 102 TOFAYTAl A2020-55, B WY U
setEdy WEFE Uehdoh  REHEAR A
2021-135, 9 vEIA R YEEF, 4448 AshE
F, TABIJEFL "oj2r] 59 TARE F-E5
AAT Fte] FStEA R Holw, tE 33tEA

2 g HAFA gl o9 =
g, A, ASEEH, it 59 ¢AME NESTE
1

10. ToFM DAl M2020-55, A 21 U stEtEd

05 kil
E
>

Table 10. Chemical substance frequency in complaints
related to the "Notices No. 2020-5,

chemical chemical
substance freq. substance freq.
sodium 88 nitric_acid 37
hydroxide 86 hydtaomn peoice 35
sodium peroxide 34 Oicin 4de 35
siumhdoice 84 hdadiaic aid 30
poison 59 ammonia 26
wastewater 59 methyl 24
fanmate st 5 chloride 19
qlfuic aad 50 ethyl 19
toxic substance 46 drainage 19
\daricah 38 toluene 18
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Table 11. Facility frequency in complaints related to the
"Notices No. 2020-5

facility freq. facility freq.
pipline 278 building 87
undergroud 241 speed bump 74
tank 231 fireworks 72
waste water
detector 174 collection facilities 6/
storage tank 159 warehouse 51
container 146 wall structure 50
road 119 entrance 1
valve 113 scrubber
barrier 98 waterworks A
trench 97 concrete A
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