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GAN-BPM: Sub-market Division Housing Pricing Model Based on GAN
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Abstract: Objective Addressing issues of distribution and class imbalance in urban housing market data, along with
insufficient interpretability of the Hedonic Price Model (HPM) in explaining the relationship between house price and
features, a housing pricing model for sub-market division based on generative adversarial networks (GAN) is proposed.
Methods In improving the sub-market division housing pricing model, GAN is first introduced as a technical module for
data enhancement to generate synthetic samples with diversity and fidelity to increase the diversity of the samples and
improve the generalization ability of the model. Subsequently, GAN-based data augmentation is integrated with the sub-
market division to develop a housing pricing model. Finally, housing prices are predicted based on the probability of the
submarkets to which the houses belong and key influencing factors on the house prices are analyzed to improve the
prediction accuracy and interpretability. Results The proposed model is compared with five existing models and a sub-

market division housing pricing model without GAN based on average absolute percentage error, average absolute error,
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and root mean square €error.

Algorithm performance is tested using 2020 real estate data from Hangzhou.

Conclusion Experimental results demonstrate that after introducing the data augmentation technology module based on

GAN,
interpretability.

this model is superior to comparative models in predicting real estate prices and has the advantage of
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SVM 31.63 9 848 14 022
ANN 24.30 6 901 9 878
OLS 23.52 7 606 10 563
GBDT 18.99 5322 7707
LightGBM 12.40 4024 6 221
BPM 11. 07 3347 5 701
GAN-BPM 9.64 3048 4 264
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SZFFm AL ( Support Vector Machine , SVM ) f&—Ff
WA o3 2R RN S a0 B R AT ) e R G 3 23
] P Y ROk AT 0 2 . F AR R 4R B e A i 73 P 2R
FESPTAT , U S0X 20 WS S5 1 5, SVML i T A [
RN B BG4 . B DAk 23 28 ) B ok 2847 73
e T A | A ) AR e 4 5080

N T P25 P 2% ( Artificial Neural Network, ANN) &
— P A L5 S, AR BT (22 0T) AHE
R, AU T N AR SR s AT AL, AT
MR 28] Loy R 2 2 FI R PR a5k, B — 2R
B Z2AMEATT, IF AR o0 Z 18] i i B A R AT 1
12, 0 AL s AR R P 2B, B H 3 T Y
AEJy, J8 3 2 2] AT L A 3k A RO R IR R OF
PEAULMEMR A TIZE L . ANN 1R 28045 28] 712 b
A G U A AR AL B T 23 A A
BEHN5E

1EAZ fe/N 3 ( Orthogonal Least Squares, OLS) J&—
Mk 2 B9 e/ 3R i, FH T 4005 Bodks A Al T R
SR, BAEGTH Y U AL AR 2 o) S5 U P
PR o 0 REAR G e e 9 — 2 E A B R
PG HIC A 5 52 2 3 4 Bk ek BT H Y 1 as a) B 4R
Jei R /N Sk ok AU PO 5 i 15 B
SR, R T A R R AR A B A,
HRRIEZ (8] AT REAFZEAR OCVE . 3 i 1 1E 52 Ak pR K,
AT LA REARARAIE 22 [8] A DG 1, DA T 9 /D45 8 ) 52 A 2
I EE i G ROR

GBDT J&— Rk AU PR 1k, th Z PRI SRR 4
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Fig.5 Submarket division
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Fig. 6 Submarket centers
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Correlation Heatmap of House characteristics
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Fig. 9 Heat map of house price characteristics
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