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Analysis of the Impact of Spatial Heterogeneity in Architectural Design
Micro-Indicators on Apartment Prices

O o
ORI QEAN

Janghyun An* - Jungsuk Yu**

Abstract
This study aims to analyze the effects of architectural design micro-indicators on actual transaction prices of
large-scale apartment complexes and to identify their spatial heterogeneity, thereby suggesting directions for
improving housing policy. The research utilized 633 actual transaction records from 2023 to 2025 for the Park
Rio Apartment complex in Jamsil, Songpa-gu, Seoul. OLS, Moran’s I, SEM, and GWR analyses were conducted.
The OLS results showed that exclusive area, floor level, number of bathrooms, cross-ventilation availability, and
structural type had statistically significant effects on apartment prices. Distance to the nearest subway station
exhibited a negative effect. Moran’s I test confirmed significant spatial autocorrelation in the residuals.
However, the SEM model showed low significance in the spatial error term, resulting in limited improvement in
explanatory power. In contrast, the GWR analysis effectively captured spatial non-stationarity, revealing that
the influence of architectural design micro-indicators varies significantly by building, unit, and line within the
same complex. The GWR model achieved the highest explanatory power with a Quasi-R* of 0.931, representing
an improvement of approximately 1.6 percentage points over the OLS model. Based on these findings, the study
proposes several policy measures: introducing design indicator adjustment coefficients in the housing price
screening system, revising public housing design standards, implementing floor area ratio incentives linked to
design quality, and mandating the disclosure of design indicators for each household unit. This research
provides empirical evidence to support a shift toward design quality-oriented housing policies.

Keywords: Apartment Price, Architectural Design Micro-Indicators, Spatial Econometric Model, Geographically
Weighted Regression, Housing Policy
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Table 1. Descriptive Statistics of Key Variables (n=633)

Variable Mean Std. Dev. Median Min Max Skewness Kurtosis
Sale Price
(KRW) 2,127,717,000 476,435,600 2,170,000,000 800,000,000 3,220,000,000 -0.85 1.05
Nithz;ea 82.05 25.76 84.79 35.24 144.77 0.52 0.58
Floor 16.11 9.37 16.00 1.00 36.00 0.25 -0.94
Distance
Subway 489.57 269.11 500.00 100.00 1,000.00 0.21 -0.91

(m)

Bay 3.14 1.15 3.00 1.00 4.50 -0.27 -1.18
ToiletCnt 1.92 0.27 2.00 1.00 2.00 -3.11 7.71
CrossVent - - 0.00 0.00 1.00 0.48 -1.77
Structure - - 1.00 0.00 1.00 -1.13 -0.73

oA 583 HE S Uehdth T3 M40 e -8 (Net Area), Z<(Floor), A5 A3ko] A=)

A Aol Bl5of & o, th-2e] Hee B4
7Hgell A =R o, Sl Agtet
9 Hlolg £2F Helt. o= & A&7} 819
EFEehob et S AF g A 2P (SAR, SEM, GWR
23) A= At vt

3.2 OLS(HMYX M3s|HDY) LSSl Hat
2 FojA= 20239 5ERH 20259 597149

633 AAIAEE v =, Al b 2 ot

2|2 olfES] vuj7}AS SEHeR A5,

Table 2. Summary of OLS Regression Coefficients

(DistanceSubway), H|o| 4(Bay), -4 x(ToiletCnt),
WE=Z o] X (CrossVent), 7393 (Structure), Tl wj]
ALk (Year) 5 & 8712 SHHSFE Z51o] OLS
1Y 242 6tk SR 23, 28A
(RH)E=0.9174, 545 AAA%(Ad). R)=0.9163
2 Yeht, 474 9 dx]8Qlo] AA ufjufz}A 2]
°F 92%E Agshe - =2 A EE Eal ]
£ &5to] A AA] 8Rlo] ol E wiwi7}A A%
of MRl Yol A= AS & 4= Ut HA| 2
o] fod A= FI% F-5 A2 1,031(p<0.001)

Variable Estimate Std. Error t-value p-value Significance

(Intercept) -12,840,000,000 480,200,000 -26.74 <0.001 ok
Net Area 13,270,000 397,800 33.36 <0.001 ok
Floor 3,476,000 551,000 6.31 <0.001 ok
DistanceSubway -148,100 22,760 -6.51 <0.001 rokok
Bay 12,510,000 9,845,000 1.27 0.204 ns
ToiletCnt 446,300,000 57,990,000 7.70 <0.001 ok
CrossVent -98,150,000 21,300,000 -4.61 <0.001 ok
Structure 114,100,000 26,380,000 4.33 <0.001 ok
Year 7.53 0.28 27.14 <0.001 ok

***p<0.001, **p<0.01, *p<0.05, ns=Not statistically significant
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Fig. 1. Regression Coefficients by Key Variables (Log
Scale)

Source: Analysis based on the MOLIT (2026.3.15) Actual
Transaction Database (2023-2025) (in Korean)
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2 o]0} 7155-40] 9. olo] wet 1k %17
B FAXCE SAT 5 U SUHATES
(Spatial Econometric Models)9] Z-g8-0] © Q 5]t}
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Kernel)2 &3f 75531t A8 E OfutE ]9
448 7N & 2 A=7F - A Qlo], ol
9] 7182 AlCc(Corrected Akaike Information
Criterion) #]4:5} 7|32 E3l 2122 o2 7h4(k)
£ b5 on, B4 A3 A 4V S (N=

P

o

Table 3. Spatial Variability of Key Variables

63371))2] °F 25.5%01| 3iF o= Bt 161.2712] °]
0] Z} 213 9] =22 3] A= F7g ol wEF = A
&9 Quasi-R%= 0.931F, OLS &3 thy] ok
L6%p TAIE AL BT o) = B0l A4S
HEget 715 s ARl AA viui A B2 A
o8 WEHS wrt JUsHA Leh o 9k Alce
(Corrected AIC)+= 25,4652, OLS2 & 2 SEM 29
tiu] L=A] AP E|QIch Table 304 Hi= 1o} Zo]
Z1-8H %] (Net Area)2] 3] AAG7t EA] S47
A A b 242, 5 A o 5 B4R A
the] e A7 g Ak S
GWR A= A4 mf=12].@ T4 Wi et
F2) B2 A (Spatial Nonstationarity)o] Z4|
P53t 5L ASHA A A HEH e 5
1x]o] whe} 7o thgt FaFe o] AolstA
o, of2f3h T2 ©A|9] A1A HiR|TE,
WL Y, TeT A5 39 o] 2y
o 2go Avtz SfHEc)
4 Hele el Bl Bl ggos
HE A Jol = E6kL, WA C 2= 3
u| A& 71X 9] €)A|(Micro-Spatial Value Hierarchy)
7t @4H o] ok SR 1FES AT AN £

T 59 H2o] 2gE AAer &2 3

™

Lo ok o

BN oL o

iy

=

ot

Variable Min Median Max Spatial Interpretation
Net Area 9,600,000 11,300,000 14,900,000 Stronger effects observed near the
central blocks of the complex
Floor 2,000,000 3,600,000 4,200,000 Frice effects are more pronounced
in higher-floor building clusters
DistanceSubway ~ -186,000 -109,000 ~56,800  Higher sensitivity in northern
blocks located closer to the station
Stronger effects in premium units
ToiletCnt -73,000,000 880,000,000 1,140,000,000 located in specific high-end
buildings
Pronounced premium observed in
Structure -159,000,000 -63,700,000 283,000,000 southern blocks dominated by

tower-type structures
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Table 4. Comparison of Spatial Regression Models

, 25017, A2 52 w7 2] A

Q1 a2 mlA 70 Rolow Agat

344 FQ H0| ME slHARel ST EX
30 240 PUEE SR A 2o 1}
2 0RE WAjEl] giolol 2 A7 A9l 2
(WGS84)E U[El(m) D12] FF=HA EPSG:5179
(Korea Central Belt) 2 ®H3lo}o] 49-& 45519
ot olE &3 vt EA W & T AS AR E AR
3] HkgstRlon, 259 #d=s 9l AkEd A

= 2F 1617]9] o]-x)o] A= A B4

|
oj|A] Hin}e} Zo] X4 0.76594 Hof 0.9779]
EIE Yepfjo] A94 372 (0LS, R*=0.917)
o] AE RS Bk 3 B A4S 4

HEE, G2 A5 FHAUTY A A S

Model Key Indicators Results
R’=0.9174, .
Adj. R*=0.9163, AIC=21,554 Very high explanatory power
Significant variables:
OLS Net Area (+), Floor (+),

(Ordinary Least Squares)

Distance to Subway (-),

Number of Toilets (+), -
Cross-Ventilation (-),
Structure (Tower-type (+)),

Year (+)
Moran’s I _ _ Significant positive spatial
(OLS Residuals) 1=0.0781, p=0.00030 autocorrelation
SAR Model did not converge

(Spatial Autoregressive Model)

(matrix singularity)

SEM A=-0.9397, p=0.559, Spatial error term not statistically
(Spatial Error Model) AIC=21,552 significant
GWR Higher explanatory power

(Geographically Weighted
Regression)

Quasi-R?*=0.931,
AlCc=25,465

than OLS; reflects spatial
heterogeneity
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