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Analysis of Structural Standardization and Governance
Inconsistency in Public Administration Information System Metadata
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Abstract

Public administration information systems in South Korea operate under a decentralized structure, managed
independently by local governments and centrally integrated via the Ministry of the Interior and Safety’s metadata system.
This study analyzes census-level Database (DB) metadata from 17 metropolitan local governments. While previous public
data research focuses on open data portal quality —failing to capture openness inconsistencies at the source DB level —
schema matching studies overlook identical systems deployed across multiple organizations. To address these gaps, we
propose a two-tier, six-stage analytical pipeline evaluating structural standardization and governance inconsistency
separately. The analysis reveals that while structural similarity is remarkably high (0.9920), 93.61% of conflicts stem from
data openness discrepancies, proving that structure and governance vary independently. These findings highlight that
enhancing governance consistency at the source DB level is critical for public data readiness in the Al era.

Keywords

public administration information system, data governance, metadata consistency, structural standardization, Al readiness

* A FAHAS S AYATY, - Received: May 11, 2026, Revised: Jun. 19, 2026, Accepted: Jun. 22, 2026
ARt A B35t daleg - Corresponding Author: Young-Kyoon Suh
- ORCID: https://orcid.org/0009-0008-2323-5618 Rm. 520, IT-5, 80 Daehak-ro, Buk-gu, Daegu, South Korea

# AEOstn AFE TR 2 AR wH 2L A A Tel.: +82-53-950-6372, Email: yksuh@knu.ac.kr
- ORCID: https://orcid.org/0000-0003-3124-2566


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2026.24.8.243&domain=https://ki-it.com/&uri_scheme=http:&cm_version=v1.5

o
-

SOH1]. 8
¥ A= AYPY, dolHES, 7]
TNAE 5 AF veld o]y &Ao] 7]

OEA A€ 4

" WA RA 2] vl o]E] YH4
olf ¥4 27n} A &9, 33
st g R A, FFEE Al AHdX
3 AAsior & A FAT dHoly FH AT
UdAEE IA FA A T IR AN
21[4], 2717t wiF AT o7 dHo|Huo]x

golE-ZY s #AS B4 AT PHE
S WAAA Y57 FEHolH EoF A3y A

2

:|E

o
=,

o

Ao

oy ro

rr fo M\

=

ok
=
3=
A
=2
o
o
o
o
o
I‘ﬁ
ok
o
b
AN
ofo
2

==
o
o
ol
ol
o
=
o,
o
2
i
i)
o,
N
N
olr
o
ik
i
ol
i)

489 oS AZBeHT721], FF
Al Q7 Al E4< 918 oy F43 AW
THEY T84S A TH22]27].

aY o8 ATE FE bolE 49 A
44, o]7]%F DB b 27|10t B3, 3/ X"
olE|Al wEldolE], 7| T FHBE, A=A
FZo] dolg Amydzd] 248 Tk old u}
2t TY PHARA2EE FF 7|FHo] Y3
FGoA 47 DB wEtdolE Y AY JF T2
INAE & &4 5 AMd27) 713 b et
U d#HA A gist £ R
o

e

1

ojo] o] FWS He3Y] 95 FY AxH 7]
el RS A F£F 7= XS

gdd oz Feste ST
0L Al 7]5F 4 AR 29F TolE] 7]
Shibell wet oS Fasisth Al 2
<5, WA dold  dA, AMITAERAG,
Retrieval-Augmented Generation), A-53}8 do]E &
A gpolZejele ol FHE ofuzt HolHE A
g3l HEtElolH Y g & TS 3§
A NS Ul Zgo] 7|#HE gEA WY
HAY, $9 ZHY I/MART 71dvin dEA
d7Eol Yo dHlolH FF AAdA +5 HE
H]go] 7k, Al 855 HolH +5 FBA e
golE FEolY HIHs A o757 HAE
Atk weEbA AL Althe] F-aTlolE FHlEE 370
I o FHE oflzr 4 HolEuo)lx
9| vgtHolg dAA7IA A Brts ok g
2 A7 174 3 ARA FAAEA2H
olg{Hlo] 2 wHEtE|o|EE W E # F Fx
FE8Y AWdL HAE £2 S8 4
YN IE A FAHCE Y HEA~H
Wi Y = HolEWS 7|EoE Huvls H
°]& 1%(CTG, Comparable Table Group)S T3}
3, CTG W 713 2+ 29 A9 YA S+ Jaccard
ATE S ojoX F
st 7|3E AbolollA &

ol 4 AR, o z %
247 29 &4 52 VUYL S99 AZ
(¢}

B
ez Al e A&ste, FHlH EE3}
Aol Al &9 wEEolE oM oARA T
I QEAE 4FHoE B =Ry F
AL e 2t 23dME dd d7E HESH
a0, 3eME 24 EolE st e At 4

N



Journal of KIIT. Vol. 24, No. 8, pp. 243-258, Aug. 31, 2026. pISSN 1598-8619, eISSN 2093-7571 245

HHE AY ARE ANGH, 549 HlAE
AT A T S =0

2.1 ool ZE& ot A7[of L2y £H

Wang¥} Strong[2] Y #43(Consistency)= E33H
493 152H49] "oy F4 Zg$ %ﬂ~ A A8t
ATk ISO/MEC 25012:2008[3]2 HlolE] 4 =mdo
A dREE T8 FF BAHCeE qu«lo}?iﬂuﬂ,
Batini et al[4]2 Flo|H F2 FAo] 27|vk =
H2 8 FEdA AE g8 B oE 35
of 35 AEsAth B dAFe o T 27w FF
of dALE T8 A Yo E Heth

27Ivt i d7e AHE O doleHol 2 Tt
HolE T ZY 0§ dAE H‘X]o]-ﬂ A By
& THAAHT. Rahm¥ Bemnstein[5]& 227]0} u]
2 HAIHe dold, =24, Ao 7]‘%‘} o=
2 Valentine WIX|u}2E

3l ﬂolEWl HA g 27 oA 71EE Hlalst
Nom, Jaccard 7|WF WA 7} A7)0} AR ZA o
A f8e 7|EHE 28dE 4 des Edth
Dharavath®} Singh[7] ©]7]% E4F ©lo]e{H|o] 29
AA di4 M Jaccard FAHEE 75@?'5& T
= Al]kstdt. E}“} olg|gt A+ = o7|F

qoz g, 52

fi[r
rlo

L
2 o

22 SS4H DB E&=tet tiEtHolE £

o tolE weelE Fd dA7E FE 3N
xdo] FEH loJHAY A, FAA, o]& 7}
A 55 H/Hl ST Neumaier 58] &2
QEHolY TEE oz ety A4S
& W7k e AABIALL, Quarati9]s 23

tlojee] o] FAl9} wWedolE 4 7] &

= 243t ol d7e 3 £E Y W

_1

mgrluzis_

il

Hole F4 W7o 7lejaldon, 4A BHARA
2H9] DB Uﬂﬂ—l}ﬂO]HE zl;g BASA = 99kt

2 ZE3YAH DB B3 PAHARY F%l
F7]3%e] ElolEH|o) 2~ Eﬁ‘—i} ARy o AT
oﬁﬂ Xl%% F&7180] HolEuo] 25 7529

£ FE831=5 Q<1]. Shin

3 UﬂE}HlOlEi a‘
HAT ZE:sle FaoAol =9l gt PEH-
AFL{12]2 FaulolEY A4, AFA, H2A,
T8 9B Fol MEAA 2lFe A s YFS
Az3eh 283 5131 F37|H dolg 2
A2 AHE 25t o 7|delA AAH 4
Aele] el HadgeS HISHTh  Songd

Yim[14]& S HE Holesle) F4R7 AAE A2
A-Zgste] ISPISMP BHAIRE oA FAdeEt
23S AQFSIATE Kim et al[15]2 3-3HolH
&84 ALE Sf3 2EIE doge =ofeta
1:1]0]]:,1 /\—]XJI:I 1 E—i—ﬂ- H}-3k )‘47(6]77]';(] :r_:r_[ﬂo]a
e AFE 7IES AAEA
o AR FEHolH Fdde sEHrt A
el A FeEloly FEHY AR 7EE
Slas gl A7k A F= 370
A, FEREL, 71T 9] FAHE, 2 A

< on =Y P WA ~H L

b

2

Jr & o
4y =2 O ofy
P
> o

YA 2
@l 713 el Aoht A

%
HA SAHEAE 28] A234 3ok

¥H DB WEHH 0]

23 SSO|0lE 7y =} o|o|&{7|ghl Y

E

se rgguolEe A% 2
0§ 4ol Lzz WE, AW 3 944 3
Aot 914 wgAE ASseie Lot A=)
@4 Aolel Fele gk AToIN A&Ho=



246 TEARARA LY AEfdolEle] 72 BERT An

i

Byso] $it} Yoon # Hyun[17]S &3 tlo]E]
g9 715 ddolHE B35l dHolH 4 57
stou Add &g rtede don £a4
A Zgto] Fa3ks AMASHATE Kim[18]2 &&
7o FFEolE AFTAF AHE EAE WA

-

2 S ofy

ofFe dR # 7o s AFsoh
Bang[19] tlolEl7|ReYH A3t A3 HE
A ool o] £ Awdxe] 47

A o] U FS vy WA BAsiTh
dlo|El 7k A o] Ay 4ol B3| A= Wang et
al[20]0] HIAE nlo]@g 83l 177] 39 Az}
Aol dolE7|weydy EAst APAYS BAsty
T Ay F2 HwAE Ak Kim[21]%
[N AlF o]Fo= 7|3 3t HlolH
&go] A= HolH ol A%
EH0F BAsly, vojE] FEEE

2N

O

uLo]

hintd
é
of

A ARk olHd ATE
olf] /Ny oy F5EE z
1, AR o] % DB ZH

E-HyEHa M% A5 4
CUAS
4AH e
AEAE 7RI

rlo

E X2 it of ot P

A=

Lo 2 mx of of ot of
N 0.1]1 —_T’, _\|l_4 ﬂJlO Olﬂ
Yoo
ﬂlf[% ey b

Prl
s I
o
g L
o[rl
i -Yi
ofN Ho

ne
S

g eolg
ol

Al AHHAL}L HolE FH| T

N
~
Ok
OH
Hu

Al 718 A Anj 2o 158y 2718 A2
Hosla A, FFHE Al 599 A2 2702 b
o] FAF Awdx Fulxe] gk =97}
=il ik 7RISR s U3
Al &34 dlolg 7]k 4 1
ko2 AASATE Yoon[23] &

Awdze] 2 AT & FE4 1 724 &

AE AFste, 24 2471 A=s 7€ 2 )

a5 Yepdiy solg7g A Fod IS
m x-S 89159t Roh24je 3371 Al ASE
SZ¥(PAIMM, Public Agency Al Maturity Model)<

st AA B 2 g3
§ FEe dwisn.

&718e Al &

dlole] Fdo #g A

el

Y3

A
&

Sh

T= QAYso] gk Kim? Kim{25]&

Ag NS A5 BH Y%

A glou &g g9l AR 5 IF Anlze A
Rk ﬁl%a

1 71%2& xﬂAl o}%lﬂ} Lee[27]% &
FAGo A ChatGPT T8-S FTAHOE Al 7|&9
3 Tars UERE BN ol dATE
Al _\/“,_L_u]tgl le;H zﬂt;@l 7]’“;@] Z@

b} Al St53 637‘4 EﬂolEi AAe] 7

]o

_—

o)<l *ﬁﬁ"ﬂ—'ﬁb Holg F4, 27np a4
FZuolg xZ3}, uolgs]ukeA, 1:6"1?‘5— Al
AMdze F84E ANAoY, Y
ANzEe BF 7)o %%"3}” 27g oA
etelolEl o] 718 2t Y
Ra = BHolsl] 018,3@. E 194=
Toke] AR E thRy, Ad o T
S T2y oYY ol A F 7HATh

AR, 44 DB uﬂE‘rtﬂOlEMl A A=z 7le

]

A7 A }—~EP doleAl HEHOlHE 4
& 4 gloy) YA YAAHEA~H DB wEH
olEl= 71# U A2E e AR HEHH ol E
HAA A =AY EHE &9 HEEolE T
gt o] vgtholEloll= Al 2FE, Hlo]EY, Z¥
g ol FHANR, HITA A, AR o
27187 o T 34 £9 2 AR Ao
e °1E} webA AL
=713 7 A8 AFE

41-1 H]Z 70 nw of AE, 7%
Aololl gk AA|7F A= ofof gt
A HolE FA] FmA 5 AL

r«]o



Journal of KIIT. Vol. 24, No. 8, pp. 243-258, Aug. 31, 2026. pISSN 1598-8619, eISSN 2093-7571 247

AFUNAOZRE AT BHOZ AFwe
7N B Azolt

B4, 12 2700 WY ATsh # AT B4
57o] thznt 270k g ATE ol7|%F DB 2
111 29 g< BAS Bhste o 24 B ou
¥R AT g 59 fsmb} AR AR
AR olg Jlfo] SYHOR ggshe 7]
o o] A% A4 BAE AZ u}—e— 270 A4

oK

0

¢

Ox

she Aol ol ol W 7bsd 5 Axdel
Hol2s} Aol slBEe Jrh} QBEA 29
£ 243k Aol Bepd £ 97E 5Y 4
BA2HEI 5Y 92 HolBHE ]E0E CT6
g TH%I, A FE Tx EEYY $4 5F

HolN 7z

31 &

1z
z
AN

Aok gfo]Zglele 1 13} o] ¢HAR TA
Stk 19 A= YA wEbd o]E 3,703,676 871
AlE Azt AXEE ALt 3262730712 AA

1M et B ool RN
Table 1. Differences of this study from previous work

Jaccard Al1GE 74]’1\_}’3}04 ?J‘EL -/F—\’f— T 3254
A3 4G A= FY ¢ ZHEE Fidte
= AololA dE 2 3
4N £A49 HgdP s HAst &4 FE TES
E2dii=g

3AIS} 45tA|9] Eej7t o] Bolzelele] HA
A Y=ot Jaccard7} Ay o] drht Z&b

2RO, FE BAL RS 2 V) $4o

& o
= 5(Stoplisty& T4 % Ae =49
£ A8 ZRaw)Z FFiltered)E CTG-7] =
Zo|A Blwste] dlo]zElele] AnAE AE A
gtk ¥ 2 WA T8 B4 gag 29

o Ae)3 Aol

Reference  |Subject of analysis| Unit of analysis

Research objective

Main methodology |Difference from this study

Dataset-level
completeness

Neumaier
et al. [8]

Open data portal
metadata

Portal quality
diagnosis

Portal-level open data
quality; source DB not
addressed

Automated metric
evaluation

Quarati Metadata of 28

(9l open data portals | DASet metadata

Empirical analysis of
usage correlation

Usage-centric;
Regression analysis | inter-agency consistency
not measured

Koutras et al.| Data lake table Column

Schema matching

1:1 mapping discovery;

Jaccard benchmark not same-system

(6] pairs correspondence | technique evaluation )
consistency
Shin et al. | Non-standardized Automatic conversion Conversion model; no
. Column-level seg2seq DNN ) .
[101 public data to standard terms inter-agency comparison
) o _ . Intra-agen litys n
Kim et al. Public institution Institution—level | Quality management fra-agency quality; no

Survey/indicator inter-agency schema

[13] data quality diagnosis practice analysis .
comparison
D. S Kim Dla.ta drlven Polioy/insitutionl . Institutional analysis;
administration law Legal task proposal Legal analysis actual DB metadata not
[21] . level
and palicy addressed

DB metadata of 17
metropolitan local
governments

This study pair x column

attribute

CTG x institution |Inter-agency schema|Two-tier set-theoretic
consistency + conflict
tvoe measurement

analysis +
coverage—ratio




248 FaWAREALE vEH olH Y] F2 xS AH
—
Step 1: Preprocessing of
Raw Metadata set
(3,703,676 records)
s
\-_.______‘_‘—_._______/
Step 2: Formation of
Comparabile Table
Group(CTG)
\-""‘—‘——-—....._...—-——'—""/
Step 3: Measuring Structural
Consistency with Jaccard
\._______ —
Step 4. Conflict Detection
T
Step 5: Construction of a
Stoplist based on Coverage
Ration
\___h_____—.___d__ff
Step 6 Conflict Analysis
Results
o
a2 1 7= 254 9 HEHoleH &M 5= &4
ZZMA
Fig. 1. Hierarchical analysis process for structural
standardization and attribute-level conflicts
2 F2 EM LD2F 2%
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Table 3. Overview of analysis environment and dataset

Category Description
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language Fython 3.10
Core packages| pandas 2.0, numpy 1.24, openpyxl 3.1
Execution Google Colab Pro (RAM 25 GB) /
environment Single-node batch processing

Government-wide Metadata Management
System, Ministry of the Interior and
Safety (as of end-2024)

Data source

Target 17 metropolitan local governments (full
institutions enumeration)
Raw records 3,703,676

Institution name, information system
name, Korean/English table name,
Korean/English column name, data type,
openness flag, non-disclosure reason,
PK indicator (10 attributes)

Analyzed
attributes

Records after

. 3,262,730
preprocessing
Final CTG 6,466 (filtered)
count
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Table 4. Analysis data sets

No. Column name Type Note
1 Institution name Object
2 | Information system name Object
3 Information system type Object
4 Collection exclusion flag Object
5 Korean table name Object
6 English table name Object
7 Openness flag (Table) Object YN
Non-disclosure reason .
8 (Table) Object 1-9«
9 Korean column name Object
10 English column name Object

11 | Openness flag (Column) Object Y/N
Non-disclosure reason

12 (Column) Object 1-9«
13 | Personal information flag Object YN
14 Data type Object

15 PK indicator Object YN

* Non-disclosure reasons follow article 9, paragraph 1 of
the official information disclosure act (national security,
decision-making process, personal information, etc.).
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Table 5. Metadata consistency conflict types and criteria
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Attribute Conflict type Decision criterion
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Table 6. Final stoplist criteria and removed columns (6 = 0.05)
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Rank Column name Coverage ratiox OseEleiE] Final inclusion Note
pattern
1 Registration datetime 0.1875 v/ Included —
2 Modification datetime 0.1602 v Included —
3 Remarks 0.1068 v Included —
4 Last modifier ID 0.0939 v/ Included —
5 Registration user 1D 0.093 v Included —
6 Modification user ID 0.093 v Included —
7 Integrated institution code 0.088 v/ Excluded Institution-ientiier auxiiary
column
8 Last modification datetime 0.0849 v Included —
9 Use flag 0.07 v/ Included —
10 Deletion flag 0.0594 v Included —
11 Registration date 0.0578 v Included —
12 Registrant 1D 0.0524 v/ Included —
13 Local Government code 0.0505 v Excluded Insfitution lcdoel)LT:g:'?r auxdlary

* Coverage ratio = number of unigue table-instances in which the column appears / total unique table-instances

(184,489). Operational pattern indicates a regular-expression match for operational terms such as registration, modification,

deletion. use. dateftime. remarks. final. creation. processing. management. and flag.
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Table 8. Comparison of conflict levels

Gaiegoy Raw Filtered

(denom. 1,881) | (denom. 1,595)

Structural conflict 115 (6.11%) 102 (6.39%)
Governance | ga (g7 550) | 1,554 (97.43%

discrepancy

Structural only 46 (2.45%) 41 (257%)
Governance only | 1,766 (93.89%) | 1,493 (93.61%)

Both 69 (3.67%) 61 (3.82%)

*Each ratio is calculated against the total number of
conflicts under the corresponding condition.
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Semantic category distribution of conflict columns — governance vs. structural conflict (filtered, n=1,595)
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Fig. 2. Distribution of conflict counts and types by category (n=1,595)
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Information system Both |Conflicts .
only only total conflict| count | per CTG
Provincial administration system 0 840 6 846 53.04% 1,269 0.667
Standard Records Management System (RMS) 0 312 1 313 19.62% 293 1.068
Comprehensive air quality information system 13 186 45 244 15.30% 31 7871
Contract information disclosure system 3 77 6 86 5.39% 14 6.143
Research institute information management system 5 61 0 66 414% 101 0.653
Urban Planning Information System (UPIS) 3 17 0 20 1.25% 232 0.086
Bus information system 13 0 0 13 0.82% 6 2.167
Fire department homepage 0 0 3 3 0.19% 1 3.000
Local government integrity—e 3 0 0 3 0.19% 467 0.006
Intelligent Transportation System (ITS) 1 0 0 1 0.06% 1 1.000
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