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Multilevel Survival Analysis of How Urban Environmental Factors Affect Sales
Duration of Knowledge Industry Centers

< Abstract >

This study employs multilevel survival analysis to examine the determinants of sales duration in
knowledge industry centers. Using data from 4,164 units sold between 2016 and 2022 in the Seoul
metropolitan area and major cities, the analysis incorporates unit-level (Level 1) and regional/center-level
(Level 2) characteristics. At the unit level, larger exclusive areas, higher sales prices, and basement
locations are associated with longer sales durations, while ground-floor, lower-floor, and higher-floor
units tend to sell faster. At the regional level, greater distance from subway stations, a higher ratio of
neighborhood living facilities, and a greater density of Type 2 neighborhood facilities contribute to
delayed sales. A period-specific analysis further shows that sales durations significantly increased during
the heightened real estate regulation period (2016-2018) and the COVID-19 pandemic (2019-2020). This
highlights that sales sensitivity is primarily driven by physical and locational factors but is also
significantly influenced by macroeconomic and policy conditions. By applying time-to-event data within
a multilevel survival framework, this study provides a more precise estimation of sales determinants. The
findings offer empirical insights to guide supply strategies for knowledge industry centers and inform
policy decisions regarding industrial complex development.

Keyword : Knowledge Industry Center, Urban Environmental Characteristic, Sales Duration, Multilevel Survival

Analysis, Spatial Heterogeneity
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o ekl Mg R
- BAMHIE | SD/%| 24 | A |WIFMIE| SD/% | 24 | HY [BPMIE|SD/%| A | A
Hok 2 4,136 99.3 - - 1,217 292 - - 2,919 70.1 - -
HE(Z) O] #QF 28 0.7 - - 16 0.4 - - 12 0.3 - -
2 717HE) 4.6 7.1 00 | 442 43 9.9 00 | 1014 53 8.7 00 | 772
BE7HHTH) 8.4 32 | 38 | 220 1.7 37 40 | 220 7.0 14 38 92
H-E8HA(n) 91.3 47.7 | 7.7 (1,483.1 80.9 59.3 | 7.7 |1,483.1 95.7 410 | 244 | 3545
|5k B4-B1 418 10.0 - - 152 12.3 - - 266 9.1 - -
1F 64 1.5 - - 17 14 - - 47 1.6 - -
2|4 2-4F 910 219 - - 238 19.3 - - 672 229 - -
5-14F 2,628 | 63.1 - - 800 64.9 - - 1,828 62.4 - -
15F- 144 35 - - 26 2.1 - - 118 40 - -
Mg 22 1,233 | 29.6 - - 1,233 | 100.0 - - 0 0.0 - -
AFATHR| Sl 1,137 27.3 - - 154 12.5 - - 983 335 - -
Z|5Fd S AHE|(km) 1.4 1.0 | 03 33 0.6 03 03 1.1 1.8 0.9 0.4 33
A|F U =O[A|H(7H) 9.7 53 3 30 8.8 7.6 40 30.0 10.0 38 3.0 14.0
2|9 U 25 ) 1.7 0.7 | 0.8 3.9 1.7 03 1.1 20 1.7 0.9 0.8 3.9
= H|&(%) 10.0 50 | 40 18.0 9.0 50 40 17.0 10.0 5.0 40 18.0
2016'F#-2018A 818 19.6 - - 411 333 - - 407 13.9 - -
2019'#-2020A 1,756 | 42.2 - - 668 54.2 - - 1,088 371 - -
20213-2022\4 1,590 | 382 - - 154 12.5 - - 1,436 | 49.0 - -
(ZHE2]=4,164(100%) / O]=Y(Censored)=2871(0.7%))
A 2= Al -2 W B oF 170009709 Al Z Ae] Y-S dEshr] Yol wA2 3AY
o] Exfistoy, 24 oF 8007104 £ 3,9000] 717} Loy g gror IRy, ¥4 Aube <&
Al GYsiAl wxstal Qlok. A2E FHBEAIE o 3>0]l AIAISHATE Al 289 o532 717} Harrell9]
E3H |9 AF AR E WPt ARG 2102 UE} C-index = 0.724(23 1)} 0.726(28 29} 3)02
ok AAAAE] U 2B v 4 4% et gRbA o2 C-indexs BEZA A T&
oAl x|t 18% 9|2 wasty 9o, FHyAog AN o5 1ejst AE AR A EAEEH S ot
A AAAFAAIE] |A] 0] oF 10% 5 AFA|oh= Zo=2 st7] ol AFEET, Zkol 10 7PHE45 o530
UERTE o] AJAAIGAIE7F -3t ofy 2} =29 ojujtct. C-index 0.7262 9J0]9] & AL
U »50 ALY 7|55 HRAer 40t Q MEigls o), o535t R &0l w2 SA9 He
&5 BoEth oY og A7 B SA9 P ARRe o el FYE S &80 of 72.6%Y S
S AmEH 20199~20201d0] 2 FAo] 1,756 2J0|sn, o] AR W Fopo] ME AN S
Hog 7P Wt 2021¥~2022¢0l& 1,59041, Mog 8 7Hes 259 29HS 2E JeR 5
2016d~2018A0 = 81871 +~0 =2 UtERICEH Mgt (Harrell et al., 1996). TetA] 2 4L A=
RALFIANE] 2F 7]3to] Tigt of| &0l glof W] wA]
2. O ME2M Aut Fsh 2E0 HYHS BARH
2 10 714 fiLhs 2glsto] wAsk ATt
2 AFolM e RALHIAIE sA(1eE)0] g 9 0 Aat, Y 2P Asdes 9ul(Hazard
A2l 28Y AR 128 2e A& 1Y Ratio: HR)7} 180 AF2 g2 Hof, 2 71H570]
sto] o5 AERP o A5 239 gt Zgasta 29 717to] AlAE= B &l =Rl
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4,164 | ¢

1.136 | 0.041
n

1.349 | 0.088
1.562 | 0.495

0.780 | 0.509
1.042 | 0.030

0.466 | 0.276
0.390 | 0.260
0.538 | 0.200
0.335 | 0.517
0.314 | 0.522

0.726

0.128%xx
0.300%*x
0.446
-0.249
-0.763%xx
0.011
-0.942%x*
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