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(911 717, 3)
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ARSI QLOM, 31~40HR HEEL 18.8%, 21~30E01 HEE2 18.1%, 411 0|4 HEE 16.2%, 11~201H
QI ARE212.9%, 10 0[5t ARZ 12.7%2| =92 LIENE

=2 HE(B) H|2(%)
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e B todoer o) ojet ojer ojt ojat 354 ol
Z¥2z 397,001 76,168 36,739 30673 31,382 39,782 19,481 162,776
HFA 114,712 21,586 11,170 11,747 9,887 11,481 8,331 40,510
EFA 54,056 10,187 4,855 4,418 4,153 5,480 3,721 21,242
HIHA| 39,122 7,547 3,377 3,460 3,182 4,456 2,207 14,893
RBEs 22,645 3,635 1,732 1,402 1,845 1,646 464 11,921
SHE 23,872 4,098 1,844 1,956 1,623 1,959 729 11,663
dsE 29,812 4,623 2,405 1,076 2,047 2,596 672 16,393
EHE 8,181 1,773 655 774 639 882 393 3,065
FHZ 22,963 5,023 2,240 1,900 1,923 2,565 684 8,628
i 25,605 5,337 2,621 768 1,571 2,267 353 12,688
SHem 39,260 9,941 4,490 2,732 3,550 4,088 1,185 13,274
e 16,773 2,418 1,350 440 962 2,362 742 8,499

o ZTIQIZHE FEH Si5t

- 20191 7|F, 52 1990~19990f| AT El FEHO| 32%2 TP &2 HISS AFX[StD L OM, A K|S ESH8HT
2|2t0] OPY =2 HIgS XHXStD US

(] : 5, %)

EAA A 2010~2019'4 2000~2009= 1990~19994 1980~1989 1979 O|H
E¥=C 625957 159,808 131,984 200,574 65,115 68,476
ESESN 292,599 72,303 71,173 99,949 31,331 17,843
E3:A 92,114 23,975 14,425 33,888 9,909 9,917
HHA| 57,548 12,314 11,723 19,644 7,548 6,319
227 15,657 2,978 2,363 3,252 1,960 5,104
SHE 21,576 3,461 3,887 5,966 2,476 5,786
HE 21,104 3,406 3,701 6,065 1,924 6,008
EuE 15,249 4,932 3,622 3,455 2,099 1,141
b 36,556 16,112 7,387 7,954 1,674 3,429
i 16,836 4,431 2,587 3,851 1,145 4,822
s 42,864 13,508 9,081 12,760 2,187 5,328
chote 13,854 2,388 2,035 3,790 2,862 2,779
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QI 2020 2040 YA HA 1,381.348
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LR 2010 2030 HT Hey 539.9
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- 2042 301 0| Ab Bl LS REHS 16.2%0|H, 20~294H 46.4%, 10~19 14.6%, 10 0|2 22 7% LIEF
- 301 0|4 THEZEA2 53.9%, HUFEY 32.6%, HIHFS S L T2 39.7%S AXIg

- OHIIE= X042 20~ 29I—40| 42.2%2 ItE 2 HIBS AHX|
. 6.5
v g8t 434

! 217
’ g S37 souory

(] 20~294
[ 10~19u
3 10402t

e = E) -7
FEEE ofute EEL B T
TEIRUH L ST
(B9 3, %)
T A 104 0jgt 10~19'4 20~29' 30 o4
A 1,019,365 231,884 148,761 473,181 165,539
Che= Rl 97,302 11,779 6,891 26,190 52,442
O E 648,403 172,405 117,295 273,746 84,957
OfZI>=EH 26,309 10,134 1,889 5,720 8,566
l:|'*1|':H7<EH 238,301 36,621 22,099 163,598 15,983
H|FHE ASLHFE 9,050 945 587 3,927 3,591
&
M
OIFA| | 11.0% AL
16.2% 19.7%
T
30.7% g
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e
23.9% gzn
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A AH 10 0|8k 10~194 20~294 3014 OfAt
53 50,445 21,286 4,746 16,049 8,364
= 24,497 783 3,850 12,340 7,524
] ES= 145,705 30,130 15,018 65,750 34,807
Qi 119,272 41,255 13,488 62,729 1,800
ECh 185,746 44,442 45,096 68,689 27,519
o 169,538 18,850 17,676 99,019 33,993
AYT 106,268 6,714 12,083 66,517 20,954
AT 181,040 58,897 32,443 69,785 19,915
2SR 28,714 6,792 3,201 9,909 8,812
Sl 8,140 2,735 1,160 2,394 1,851
= Hefge
o FEHQHH LS REHA
- 20208 7|E, EL 84 B 30\ S Zufot 2 FE0| of 28 5(TH2) 2 20I=|1 S 5.8(Tt2), ML 15.1(3H2), 55
7.5(2t=2)0]| YX[St= S HIEAIX|Y FEHO| L 2oPt =2 £F 02 FHEX|Q| J(I‘ﬁ’J T3t A4l0| LIEHFT US
- FEHONM S M EH et s CHEZREIO| L S 5HH| 82 60.5%0| 1, M7 FEH 36.6%, H|HF S 3 30.6%, Tt
M|CHZ=EH 12.5%, OITIHE 8.5% = 2f0I%|
(Bt 5, %)
" HHFE
HEFS A CHEZREH OlItE A CHA|CHZ=ES H2Ly=ey
FEpeE 285,171 243,138 30,683 6,031 1,374 3,945
=2 58,414 50,277 4,301 1,941 695 1,200
HE 151,642 150,018 291 245 108 980
=5 75,115 42,843 26,091 3,845 571 1,765
=5 21,057 15,277 4,374 699 144 563
04| 37,105 23,177 12,720 271 205 732
=HA| 25,315 18,867 5,101 493 350 504
LIZA| 16,505 15,240 880 234 X 151
A 16,096 7,234 6,195 2,400 63 204
=iy 7,535 7,363 51 24 8 89
I 6,333 6,154 40 77 62
s 5,161 4,857 64 170 21 49
sz 17,863 17,199 86 129 270 179
S e 9,963 9,615 56 173 44 75
sl 8,156 7,987 X 96 14 59
e 8,855 8,547 X 197 X 107
2 9,275 8,893 85 119 60 118
S 15,763 15,269 150 168 5 171
Pt 9,127 8,869 48 94 33 83
Soka 11,520 11,104 98 84 67 167
=T 8,212 8,070 X 60 9 73
i 10,780 9,771 554 339 9 107
i 7,554 7,341 24 110 X 79
ot 12,639 12,257 137 58 6 181
Pl 8,735 8,536 20 36 62 81
Al 11,622 11,511 X X X 111
EX : QIMEOIA|(2022). 2024 QUM A7 | 2HEl pp.283-284;

HEtEE(2022). M4X HEHS = S, pp.254-255
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XIXH SMAZE TS L) HEE A
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= NEEYEA

o LBO|2MH ARE oY

- 20194 7|FE M2A| =20|2HE HEE (54 7|F)2 301 0|4 HEZ0| 44%= Hbtol| 2Pt H|ISS KXo,
20~343 0|4 H=XE0| 27%, 20 0|2 HEF2 24%E AHX[st1 Q= Ao 2 EAME

- X J|F o 2= 204 0|2 46%, 20~30% 0|2t 28%, 304 0|4 24%2 LIEHS

- SH MY J|Zo 2= 201 0|8 AEE0] 1,819.5m/52 2 303 0|4 AEE(524.1mi/5) =Lt of 3,58 2

g 54(5) Hg wREm) g oiets/s
Al 599,605 100% 563,697,204 100% 940.1
20 0J2k 142,194 24% 258,719,145  46% 1,819.5
20~304 OJ2t 160,312 27% 160,529,911 28% 1,001.4
304 O]+ 263,374 44% 138,037,187  24% 524.1
2|Et 33,725 5% 6,410,961 2% 190.1

s BRE AR L2 WY
- FHE URE0| S4(75.0%)2f AHK(52.7%) 22 71 MOM, LSO 2 U, Eu-AlR|E, 7|Et =02 LIEfE
-30 O HHER2 FAHE, JYUGO| HIxTH HIES XHXSHH, Zil-AfRI, 7Bt &= 2 LIEH

EEHE sidYEs =2YUE sZuUMEE mJE
2 E ()
2,000 4,000 6,000 8,000 10,000

104 0] 2t S
10~ 155 0] O |
15~ 2011 0|0k —
20~ 251 0|2t S—
25~ 304t oj g —
30~ 354 00| O S

ELY RER e poemennn

7|Ef  meam
=377 B2 X2 $1820194 7|F)

Y
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B= 202392 7|20 2 E4 A9 Yof| EAlcks 2 A5E0] s AEE 3
H2E AR dijolet. 2t A|d 5= AEE FH 2| FAMIol et 440 24
o= ERsh] sl RS A8Ri

A A F 7 fEerE WeolAd, ASH WM (hierarchical
clustering) ¥} 284 %W H(partitional clustering, B]ASZ4 3)o|cHA 7] 9-A
821 2002, p.238). °] 7 7HA] AR ol TRt darElEEo] /1o, ol wet 7
HEA HES o719 AFARI FBEE & o] & 4 UK (ohnson &
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21 X10| 2510 Z&st FDR (False Discovery Rate) A2
& dpH - kolmogorov-Smirnoc 2% ZA™0| 7|8t - CiEH|W AUE HEYF 2HS 0|83l =
oF CHEH| W U A st
T Al W 7120 CHERQIHIX|= 8fs - AMRISA WL O|24CE SUE
o H;’H B0l QEQITA(autoencoden)E 0|2
IR o o
E7: ot

F3 2o 5 o83 A7 o 7R
25071 AL =AY 7] v v n e

W 7HeH tivt Ao UElE 4= Qs A R BAIE Est] flsh AlREH FDR
(false discovery rate) BH'-& 285199 tHBenjamini & Hochberg 1995).
npRuo 2 T g AREE L Q= 4585 (deep learning) W 71-H] B =
S 2ERIFE(autoencoder) WS A& 2T, of= o]F2A o & A4
W3t FUotcta dE A QtHOja 1982; Bergmann & Stryker 20232D). AA|Z Q.
EQFHE A835 AT A o] FHO R BRSHA| g I RE 9 PR

et ARl BA1S JIgskA] elor

21) https://www.ibm.com/kr-ko/topics/autoencoder (FA<Y: 2024.11.18.)



1 7250) 542 TYRAL SN A L F > U 048 S0
A5 317 gt

4 2L BF] Sloh WA 2t 2|9 AE A% Aol 1004] T
o
AN

1= 542 uRoph 2483} w3 8] duo] that 2 A28

Bazlo] g 5%
EEEEL EREL B RS e B EE RS PRS2
wa0] B37h R4 FEIE 7 Ao 8 Uehdeh, A5 EAR A ] 2783} v

FAL AEFZY o] thgtdadol 7 =3k o, B0l AR mloj& AL
(Pearson correlation) ] 5734 783 H|FA-8-9] AHZ] £2]2] HeP7L M2 T
o Etotal £ P9 FAMIZ AR vHgstal Qs A 0 & Uiyt oA"Y A
=] HE A oA Aol mhE WA 9] £} =2 4TS YEE ol i =
9] | HellA] 504 04| A HRE7} FAE BIFAGOA] B 2 S UERf 1L
0] ofo] w2 |2t B ¥Kleverage effect) = F+-&=7H] ARHdo] AA|ETH =A Y
Bt 2108 & 4= qlrt. o] 23t B 1 E{olo] 115ES AHHE A HlolE L} 50
Al v]gt EloleE 1,}_,_01 *o*ﬂﬁl—rfﬂ ?c £ AwE A3} 504 vlek AR ] A9 A

J

=

o

0.0 0.2 04 06 08 1.0 0.0 0.2 04 06 0.8 1.0

T S 50X OJ2F ALY

(23 4-4] 2t XIje G2t AR Bmo| Ae
Ex): HRE By

ufehA ofei A RE TR0l 1012 AFgoA S o AnE AT 7k
o 9171 2] A PO 504 o1 Aol 2158 1% lolel Alslet
227} 9k

M 4% UES Y KEY XY S T 24 115



—
=4

AT A TS ZE Aol thet =S g ol-8sto] AW AHA
F|aslshal 3 9] SRt A= Hdigtste] 82 F/dshks ol
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ol 7iA 7te] AR S ® FEFYE AZE ARESHeH, 7 IAES &=
(Ward Linkage)< ©1-83ll &4 0 & shte] 312 o5 H7HA] S&steitt. 7iAlE
= SHok= N S shuel &= AFHE 7 22 Bt A Ale]S] AR Al
H3HESS, error sum of square)= 7511 ZF DAuttt HE= 34-9] ESSE o] Z;
o7} A2 AT ¥ds) Uk ®roltield4 2017).
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22) MathWorks. https://kr.mathworks.com/help/stats/hierarchical-clustering. html (FAQ: 2024.11.18.)
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(23 4-11] HIFEAHS 2SS0 ZHE HZO| M2 HEE B2S: YUSAPS)
EX): A7 Ay

=
A7} K-S A (Kolmogorov-Sminov test) 5
3] 9] 2002, p.31). A&EF FEREC] gt £x
AAol= K-S fo] Hop anpalQl Ao g d3A qlon, SAR0] TAE o= At
320 W2rK(Stephens 1974; IBM23).

(2 4-2] 2ZXI0] HY &

] EE]
FORE 28 & | 2R UFE 21O Liix $ 2t 7710 A0[0f Chet AThEI=Ol RIZES 018
K-S 2% CEHEDE 7el0) 32158 Ll £ 77 7l20 A A0lS AESAZOE A

Zxi: Pearson, Karl. (1900); Stephens, M. A. (1974) 211501 21518l &4

AR 25071 Al thet #3290 FEA S Sl K-S 8= 2-&siqint. 84
Aol 71 31,12570 2 TR IHYoflA 15 277 AE 4= 9lof o] & EA5H ] ¢
3f FDR B2 AR8-5}tHBenjamini & Hochberg 1995). tH| 1. 23} 50 8E0]
0.1 o1do= EARI UEE A8 125 A= AFS I HENT 2FZ ol-85h=
TS TSI AS5E] ATt Eaxxpo] ATl 7|23 HEATE +
gstal, 7t e =5 71 7§ BEE ol 8sl S &R 23 s/ FAL BEE
A 3719 H]FAE AEE 8 FAote 2SS = UM BIFAE 5=
O] B tiF-22] lr =50 FARE 9] £2E 7 A o= UEh A= A4 E o] 9
o] & 4 shet th=o] Bolgt FHl9| A= ke Ax 715t

23) IBM. https://www.ibm.com/docs/ko/spss-statistics/saas?topic=tests-one-sample-nonparametric
(FAY: 2024.11.18)
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A8 5492 Fsh] Sistel 2UEE A9 2 5A A=l et A= ES 2y
Slol vl sl Both FA8 15Ee] FU vIFAS 1B 2o ol ApEEL
2 vws) Bgrom, B 55 o] thelH = B SHelstsict

=X(ANOVA, Analysis of Variance)< AA|5to] Z}
Al 300 ik 2ARte] Wt Ato] AAS st ol @3 Al o
ARG AlQ]sfoF sk, 4719 FA48 AEE 24, 3719 vl
L 97he] 9k 24 ol 2 Aol 548 HEhE S0l
AR,

Boxto| S AARE 23 79| A Tl thsto] ZF 4 7He] ol -F-ojv|
gt A}o|E Kol Q= A0 R e o) AR A & tisii= BAtel 7t 72
SHA] 942 A0 & Uedth 82719] Al A9 9] B4 B4 5 14719 FA7E X4 5t
L o] i}o] oA BotAte|7F f-0J5HA] ek A 0 & YEl o H, s E4Jo] thet &
A Alojl= o] & a1 stofof gitt.

[ 4-5] #& ZH Y3 X{0|7} LIEILIX] 22 AR2| F-SH2 1 F2l&E(p-value)

o FNH2EG) HIFHZE(4) ZEEE)

- F-8AE SAAE F-SAZ [AFE F-SAE [UEE
Foot S0170| 8.972 0 0.257 07737  3.933 0.0002
A 92014 2.426 0.0666  3.799 00239  6.685 0
SopEmEANs 2117 0.099 0.292 0.7468  1.643 0.1145
AT AL 0.606 06119  1.118 03289  0.458 0.8844
HUAZOIXS 2.794 0.0413  0.468 06267  1.393 0.2014
nEzo2g 1.924 01267  1.027 03597  1.275 0.2579
Ha18s 1.008 03902  2.221 0.111 0.81 0.5941
FHCIEAR} 0.371 0.774 15308 0 4.799 0
OPNEZ-IEAT 2.201 0.089 0.403 0.6686  1.025 0.4185
o= -3} 5.327 0.0015  3.765 00247  2.27 0.024
M= ez 1.629 0.1837  8.641 0.0002  1.943 0.0555
OME Mt 2.978 0.0325  0.426 0.6536  2.009 0.047
TENIjOpIIHHEE  6.64 0.0003  1.359 02603  3.276 0.0019
FEHOHOR7 KIS 7.775 0.0001  1.394 02514  3.934 0.0003
E R
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O AR o] dgto g A7 I3 Aloof| A UEh= Ao & A H7| fsiM =t
H| 5 23 4= itk T8 aL9] B2 of 2] 4-9-9] Hat-5ofl tigh Afol& A E7]
et Ao = Z17}0] Zotof gt Bt Bl uE oA H=tll, B=o] 24 AR &
oW 1F 77T ZEo] AXA HEE o]F Hets]| FFojof gt thsH| woll=

Z) A9 (LSD, Least Significant Difference), Bonferroni, Sidak, Sheffee, Tukey,

Dunnett 5 o2 714 whio] AA8=|31 9o, chg i el uje} Zuprt drebal 4=
oiet

olg Bo, LE A9 B Xjol7h YLKL ket #2IA4: FA] thsto] of 2
49) o) 595k AoV Hep b)) cheng s

Tukey®] chEE| S B8] FA48 AZE 27 ol A2 Mol S guim
9Ye}. 7L A3 AlF PO 02 B A 9] W R] BE FAE A%E 2 1

o] Iz} 4= WHL A= thErha Wt 2= 9tk

[ 4-6] T+EH|(Tukey) S S8 FHZH LHOIA F&iXI=2] X10|

i FTUS 0 E Azpet adj.p.value
B-A  -98.1336 -119.271 -76.9961 1.47E-14
C-A  67.76205 39.84308 95.68102 1.09E-08
D-A  142.724 104.6276 180.8203 4.88E-14
C-B 165.8957 139.9125 191.8789 1.22E-14
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MBESA 457 7210  BAEOAN SHF 61.59 ZYdk AT 57.63
CHTEEA E7 71.80 AN ST 61.10 MIidt ey 57.59
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MEELA 847 70.55  SARZOA T 60.82 Zddk i 57.26
BAIZIOIA| 7 7041 CHPECA| 47 60.75  @7|= B 56.53
SAZAA MT 70.28 HMEL oyF 59.98 T T 56.43
N 70.24 MESE®A FSET  59.74
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MSEEA SHEFT  69.07 S3HUT BOZ 59.35

AN S+ 68.12 MEEEA ZXIF 55.79
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FetHE R 66.66 Mt dlot: 59.15  CHEZSA| e+ 55.70
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Z1: SYH2|E K|S Q17 502t 04

EX] : ASYYAARIC| AZ ST HHE HD5I0] A7H &Y
H 5-5] |9 715 QI MRIX|Y HEE T 92(2023.12.)

AlZ21Y FHAE AP FHAAE AT g
LGN A 29 MEEBA T 25 MEEYA 2ET 24
BAZOA| ST 27 MEEEN 887 27 MNEEYA FF 36
SAYEN SR 27 BHEE 854 32 QIMIYIA O|FET 25
MESSEA g3+ 28 MNESEAI ZHF 24 BHEE OLSA 37
Al H+ 30 SAZIN FEE 27 BHEE e 34

CHT Al M 31 A S+ 26 HMefde 2w 37
MEEEA M7 32 SN 57 27 BHHE S 32
SAZAN ST 35 AN F7 26 AMEE BgR 41
ARG MF 33 ChrgAA =87 25 471 A 24
A B+ 31 BHEL o7 45 LFYIA T 26
SAGEA| 24T 29 MEEZAIZSET 27 BHFE FA 33
MEEEA SHET 28 BHEE IMA 43 MEEEA ZTF 26
CHEZHA B+ 29 S 2o 43 M LIFA| 31
MEEEAIZST 28 MEEGA ST 26 A O 28
Metde e 47 HEfEE Aotz 45 FAYE Hall 37
SAMZAA AT 29 BHEE 877 36 MEEEAI T2+ 25
SALAN 5T 25 MEEHA XL 26 BHEE BZA 36
SAZIN +BF 26 HafdE BT 40 MESEASEHF 25
MSEEA MUET 28 B7|= QIHEA| 23 BAEE ZIFA| 30
TN B+ 31 BHEE S5 4 MEEYA i 27
HEIEE SEA| 29 HafdE HET 37

HALOIA| IR 25 e T 37
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H 5-9] L35S H|2: HX(2023.12)

A2 HIZ A2 HIZ Al E HIZ
SYET AN 656.39 MIS58A =57 37.66 dEs5L =T 34.66
CHTZ A M+ 51.77 W& SH 37.55  CHEZHA| tHE+ 34.59
B ALST 5147 MESEAFSET 37.14 FHEE I 34.40
MEEEA 27 47.20 HES=FEL 36.87 QIMEAADIFET 3430
LAl HF 46.27 MNSS58A EMF 36.78  &7|= BHA| 34.20
FAZHA Aot 45.92 SEHN ST 36.73 FdHE 182 34.18
47| FZA 45.69 MESSEA 3T 36.52 MEtHE D9 34.17
MSEHAZ2T 4561 SN LET 3640 HAHE FZ 33.95
LA S 4524 RLEAAN SFT 36.34 ZHSEXX|T EfMAl  33.87
SYSC HYE 4516 37\= B 35.59 7|k YA 33.81
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SUMMARY

the development of

building age indicators using building

register data

Song, Yumi
Cho, Youngjin
Ahn, Euisoon

Buildings are an integral part of our daily lives, and the construction and distribution of
buildings for various purposes reflect the status of a region and can reveal the unique
characteristics of that region. This information on building distribution and
performance serves as supporting data for regional policies and project
implementations. In particular, for aging buildings, their condition is closely related to
the safety of residents, making it a crucial factor in selecting many policies and projects.
Therefore, an intuitive understanding of information on the status of aging buildings is

crucial for policy decision—making.

However, the current information on aging buildings is provided in a fragmented
manner based on specific points in time regarding their level of deterioration, making it
difficult to forecast future trends in policy implementation targets. Therefore, in order to
support the establishment of data—driven architectural policies, there is a need for
intuitive and objective data that can identify the medium— and long—term deterioration
and characteristics of buildings. In addition, for the implementation of medium— and
long—term policies, it is necessary to develop methods to track changes in buildings and
predict future trends.
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This study aims to develop indicators that can identify the aging characteristics of
buildings in a region by using building administration data. To convey the developed
indicators effectively, the study also proposes visualized data, explores correlations with
regional characteristics through clustering and analysis in conjunction with other
statistical indicators, and seeks ways to use these indicators to assist in regional policy

implementation.

Information relating to the elapsed years of buildings is confirmed to be
comprehensively collected through the SEUMTER (national administration for houses
& buildings). The data on building age by elapsed years, which can identify building age,
are provided only as supplementary materials in press releases or public metadata. These
data are presented as simple figures regarding the total number of buildings or total floor
area, which limits users’ ability to comprehend and use the information quickly. Using
building age data, which are national core data, requires users to possess proficiency in
spatial data programs and data analysis. According to legal standards, the age and
service life of buildings are verified to determine the number of aged buildings. The
primary data used to assess the aging of a building are its date of approval for use (or the
date of inspection for use) or its completion date. The level of the deterioration of
buildings is used as a supporting data for implementing policies and projects, primarily
relying on figures published in press releases and statistics. In particular, the elapsed
service life and aging status of housing have been found to be used in construction and
urban planning, indicating that there is a greater focus on residential buildings, which
directly impact daily life and quality of life.

It has been observed that there is considerable public interest in the aging of buildings,
and building age can serve as a key indicator for analyzing various social phenomena
such as the real estate market and energy usage. Therefore, it is deemed necessary to
provide intuitive and highly reliable information on building age to facilitate its
application in policymaking and project implementation.

Therefore, this study aims to produce information relating to building age that can be
used in institutional and project initiatives. The term "building age” used in this study
refers to the physical elapsed service life, serving as data to assess the aging and

deterioration of buildings.
The analysis of building age data is based on the December 2023 building registry data.
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The usage of buildings is categorized into residential types, which serve as places for
people’s living, and non-residential types, which are used for various economic, social,
and cultural activities. The status of buildings is aggregated based on area rather than the
number of buildings. Buildings without a recorded date of approval for use in the
building register are excluded from the analysis, as their age cannot be estimated. In
buildings where there are errors in the recorded types of approval dates for use, the year
is estimated based on the specific circumstances. If estimation is not possible, those
buildings are also excluded from the analysis. Outlier data exhibiting abnormal

distributions undergo data cleansing to process them into an analyzable format.

Descriptive statistical analysis can be conducted by using data extracted from building
registers regarding the age of building areas by their usage. The average total floor area
refers to the average value of the total floor area per floor for buildings in a given area.
By analyzing the average total floor area, the general size of buildings in the area can be
estimated. The average age refers to the mean value calculated based on the total floor
area of buildings according to their year of approval for use. Unlike the conventional
percentage of aging buildings, the average age can provide new insights into the level of
deterioration of buildings in the area. The median age refers to the value obtained by
converting the year of approval for use of the building that is positioned in the middle
when all buildings are arranged according to their approval dates. Unlike average age,
the median age is not influenced by total floor area. The aging acceleration indicates the
rate at which the aging of buildings progresses, whether quickly or slowly. It is
calculated based on the slope value of the trend line for the floor area distribution of
buildings aged from 0 to 30 years.

A building age pyramid chart was created to represent visually the age structure of
buildings in local municipalities, based on extracted building age data. As the building
age pyramid varies in the numerical values of floor area by age, depending on the range
of the expressed regions, a graph representing the distribution ratio of floor area by age
was created to facilitate intuitive comparisons of the structural composition. A
higher—level regional graph is placed in the background, allowing for a quick overview
of the relative age distribution of the regions. The data on the left side are categorized as
non-residential buildings, while the right side represents residential buildings. In
addition, relevant data such as average age, median age, and aging acceleration are

displayed for easy viewing at a glance, along with numerical data.
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The age structure of buildings shows variations in area distribution across different local
governments, depending on the policies or projects being implemented in those regions.
Metropolitan and provincial areas tend to exhibit building area distributions that closely
resemble the national pattern, as they are less influenced by local factors compared to

smaller administrative units, such as cities, counties, and districts.

As such, the building age structure shows variations by region, and these differences
become more apparent as the resolution of the regions increases. This indicates that the

age structure can be considered one of the characteristics used to understand the regions.

Therefore, this study proposes the building age indicator as a policy indicator that can be
used in architectural and urban policies. This indicator can be applied during the stages
of policy development and the analysis of issues relating to urban, social, and economic

phenomena.

This study proposes the average age of buildings as the building age indicator. The
building age indicator provides information on the age status of buildings in a specific
area or city, and the average service life is calculated by using statistics based on the total
floor area of buildings categorized by their usage and date of approval for use in that
region. This indicator can be used as a diagnostic tool for assessing the aging of local
buildings and urban areas. Also, it can be used as a diagnostic tool for building safety
and management by linking the degree of aging of buildings with their characteristics,
such as structure and usage, through the analysis of the indicator.

When examining the age structure of buildings, some local governments exhibit similar
patterns, Therefore, this study explores the potential of using building age structures for
understanding the characteristics of cities, counties, and districts through

clustering—based categorization.

The hierarchical cluster analysis method was conducted to cluster the building age
structures by region. When classifying the local governments for residential and
non-—residential buildings, four clusters of residential buildings and four clusters of
non-residential buildings were formed. When combining the residential and
non-residential clusters, a total of 13 combinations of building age structure

distribution clusters were identified.

Comparative statistics were collected by adding statistical tables from KOSIS (Korean
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statistical information service), which provides data at the city, county, and district
levels, along with processed data used in the comprehensive (quantitative) indicator for
areas experiencing population decline, designed to facilitate inter—regional

comparisons.

The population—related characteristics among regional statistics were associated with
the classification of residential building clusters, and economic characteristics also
appeared to have some relevance. Regarding economic characteristics, they seem to be

somewhat influenced by the clusters of non—residential buildings.

While clustering by region is possible for the building age structure, due to the strong
influence of each area's unique characteristics, it is difficult to classify the distribution
graphs of building floor areas across the regions perfectly. Many areas with similar
policy targets, such as newly developed cities and regions experiencing population
decline, are often grouped into specific clusters, but some are classified into different
clusters. Therefore, it may not be appropriate to generalize these findings hastily.
Although the age—related patterns of buildings can provide a brief overview of the
population structure and economic conditions of the area, it is essential to interpret the
meaning of this distribution by including additional analytical work, such as changes in

the surrounding circumstances.

This study aims to present the building age indicator, a new analytical resource relating
to the aging of buildings, as part of the regional characteristics data. The building age
indicator represents the average age of regional buildings, which is calculated by
applying weight to the floor area in relation to their service life. Furthermore, by
providing supplementary data relating to building age, such as median age and aging
acceleration, this indicator enables a more detailed understanding of the annual
distribution status of buildings. The status of age distribution of buildings is presented in
an intuitive format, similar to a population pyramid, allowing information users to
grasp the data easily. This approach goes beyond merely identifying the quantity of aged
buildings, enabling a multidimensional interpretation of the extent of building aging.

The building age structure can provide a basis for inferring the status of a region, serving
as supplementary material for gaining a brief overview of the population and economic
conditions. However, to assess the situation in a region accurately, it is essential to

examine the social environment, policy directions, and other specific factors in detail.
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The produced building age indicator and various age—related data can be used during
the analysis phase of status assessments for the construction and implementation of
urban projects, such as regional architectural master plans, as well as for policy
formulation. Also, it can be useful in the process of selecting locations for the
establishment of regional building safety centers by providing a multifaceted view of the
state of aging buildings.

In addition, the process of identifying the aging status of local buildings should consider
not only the number of buildings but also their area—based status. To ensure the ongoing
quality management of building data and to produce relevant statistics along with
meaningful interpretations, it is essential to establish or designate an organization or
personnel capable of performing these tasks professionally, such as the Building

Statistics Center (tentative name).

This study is significant in that it presents objective new metrics by using publicly
available data and national statistics to identify the aging status of local buildings.
However, it has certain limitations due to the quality of the raw data and the lack of
available information. First, this study has restricted the classification of building use to
residential and non-residential categories. Next, the analysis point is fixed at the end of
December 2023. Third, there were limitations in the collection of statistical data for
regional characteristics analysis. Finally, the methodologies used for outlier detection

and clustering were limited. Future attempts to apply various methods could help

enhance the quality of the building age indicators.

Keywords :

Policy indicators, Building statistics, Building age
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