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Machine Learning Diagnosis of Residential Land Price and Its Planning Enlightenment
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Abstract The residential land price reflects the urban utility to a certain extent, and can be called the shadow land price when it is fully

mapped. In reality, the actual land price is the result of the game of bounded rationality under incomplete information. One of
the pieces of evidence is that the transfer method will affect the price. Compared with the zero premium listing, the auction
method usually has a higher premium. If the residential land price has a reasonable and stable valuation, the deviation of the
actual land price from the shadow land price will bring about problems in the man-land relationship, public finance, and urban
form, which requires public intervention. In order to accurately judge the necessity of planning enhancement, it is necessary
to extract and collect the multidimensional characteristic variables that affect the housing land price, and use the artificial
intelligence method of cross-use regression and classification for diagnosis. Based on the public data on residential land
transfer in the main city of Chongging since 2020, the research adopts the LGBM model to explore the diagnostic method.
From three aspects of the land transfer mechanism, urban heterogeneous devel opment and urban utility convergence, this paper
puts forward positive actions of planning enhancement strategy.
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Fig.4 Histogram of main characteristic variables in supervised learning dataset

KKK £ 04,

AR, AE BB 55 L AH R B TU AR R AE A AR A AR
TERE T BBt 2 e , BRI K 4R b B
3 H90.9% (L IEI6b) - Al I iy i A 7
JE 5 B B TE AR O, S SRR D X L, H
HEVAARAG R 08 B 254 , o AE P IASR BRI R
o B SRR 2 ) S AR MR AR O, T
RS B LTI AR 2R o

TEAE B HAM WL 27 S 2 Wi b, % RARAE
AR ES KBS AR, PAF T Z R
MBI R EL (LIE7a) , LB AR R
JEE Hu AR AR T M A AR T 0 B A
DXL B BRI R (A 5 b ki
W) SFRAEAS B 2 YO A 5 R gk
il LA 2 I e B S A AR AR A A L L
HARFRE D, i A 2 A 11 TR 58 5 1 -
SR R A A WA, L R A ) ARAR
555 o QSR bR A O BT RAE S R (LR 7D) , &
AL DX e b T AR 2kl s T PG £
A AR R AL S0 3 N Y TGS A PRI 2R
S S, 5 00 A 2 A B R AE AL B R
%, BG5S R R VOR P L 30T 25/ i 2 X
SR~ ol b 55 , L E R L5 T R DL, (HF 5T
SBRAELHR P AR 2R R AT A BRIR S, i
PP IR LA SR R o

3 ZENRFISHIHEERRLEIHLL
B%
P 3 22 S AR B8 2 — A i
R, BEA TERL & B, dAF R BRI ] o

: AR E
==
|k

4
n 2
o 4
-2
EERE BAER BHE 88 HED Tl BEE Bt EEef
RER CER Em HER

Es BAATESHXILEAEMIREZEE N
Fig.5 Probability density distribution of various variables
and planning enhancement necessity

SEFE: O https://blog.csdn.net/a321123b/article/details/119451920



[] 1

E

o 1

TRRE

a YIZBERIENIRE LRI TN R
Elo6 A [E1EE TLGBMIERIZENIK 8 EHyLER

Fig.6 Results of LGBM model on test set under different scenarios

b AR AT EEHEAENIRNE EMTNER

HHFIE: 4 8%,

LB AFA

FRE ==

L@ ===
e I
aEpthEy I

HEPCER
meER
S AER
Lo fires
et
WHECOT TR
A BRI

0 20 30 4 50 6 70 80
HIEERWARE (X

o

T =

senn
T

mees I

xoons
pe-uey
sesen

e

=it

o 0 40 0 80 100

FEESWHLN (R

o ST RIE AR ERLEEARE

b FIR M REEFERFIEEENRE

E7 HABFHITEEHEANIEELAERTHERIZE

Fig.7 Importance of various variables in explaining the necessity of planning enhancement

3.1 AL, A RAF D=

A b B AL o B, SRR R
H b v 3R Ao PR AR o AL 3 i R 38
J A2 (incentive compatibility) , fi 754~ 4 &
5 4k 2 o B ORFE — B X Lt R AL
Kt TEALGZ, WL 2 T T, A
TSR " SR AT ARG A
TR o B e, WAL W B R G %, U A
BB ST, 3l DX EL B A SR T B B I B
-7 R A B AR T AR R
AT Z2 5 UL IR, 7 4 2 - 3 A A o 2
IR L B A A i R R T MR AL o K, A
il 5 A 50 B SR R A B s - i g
REvtR o B Je , TE T A 2R R0 H i S e
Th B 2 O G AR E A R TS TE T
ik, T RAE A BN M TIE T, Bk i ik
=N TR BB TR B TT S B 3
R IR

HEKE:E4 8%,

DAl 3 b A S R S ) K e £
192V L, W BT A 2 5 77 1 5T k-5 4R 2 A DT
Bt o AN AR 2% 78 43 SR B A fEL, H6 ) JEE 57
i B 8 T30 P 5 4 A A e A 1 4, A
LR TR A M A 5K E 1 TR - T K Al 9 5
RRTE T T I00 A i 5t o Y 52 52 9 B
TEEBAR A 22 BT R % e LA B3 A A 3,
AR BRI M-  T  , JE 02 ) R JR £
AR 5 JEE O 3k 7 A8 B ST R TE T A 2 SRR
Fil~ 48 HLERBE 51T 0 B4 SR A 2 A~
PG [) B , A i R B AR 2 T AN AT Y
BB 2 3 o 490, S R I R, AROR AR
A% A ks B % AR, ML B
AR e R UM, T H AR, SR A
Aol DR A A L YA 2 S 2 o A B 4 L TR
TN E S HRAEAS B, I 5N W AME O 5T
Ji A R A A ik B L R T
IAETE A T 4, T ERAEAR 5B 245 B T AT

ATERENRERARHLSSHL LR | 37

Jese KBS, B R G E RRB IR,
T - 34 757 375 380 3 AR A SR B BL R 26 R, i
A ¥ DA S 00 P 35 3 2 - T AR i 14 I
ME VA8 i £F 1) 57 55 IR ) R ARARY 3k, A 2
RE AR BN -

3.2 GZARZERMKIEERE, TSR

kR

YT 2 1) AR 34 BRARRAE B3, BESRIR TS R
“Hb PSS —HHE” , HRIR T L FEE R T Y “H
B ASAE” O, DA AL B ) B A 2 S0 fk
22 S AL 30 O O S A N G ) 5 =T R
ko L300 T TR A R B LA R
A: (1) 25 IR0 5] 09 T 2 1F 9 45 A 0 2 4
o % i M Lk R AR R BE AR S Tk %,
T8 AR AE SR AT 30 VR 55 M DA AR Rt 3 X Aot
R 1 5 A D L e SRR v 2 ) 35
A S A AR T 225 1) R R T DA 3o A 35
2 38 B 5 B BN AR A SR i K
B WL TER L A RT AL, BRI IR 2 XA -3
Tt ™o (2) A S G B2 P S DA B AL
BORUE, WM R IR B 8 L R G s A
RT3, SR Z AR — A4 EHB 2 PR AR - (3) ML
KA 25 11 20 R Y3 T T A 47 A4 SO o A HY
Hri5 W b R BUER 4 i M b R L, B ARG
EWgyn Kk an gk , ABZ T PRI 2 AT A AT AR
(4) AL 4R OR B3 T 1247 IR e S AR 2 42
Q0 39T e R AR RE I B AR RO, 5%
F B R R R, TE LI A, 38
T 0 R Ok P S U R e (5) 2 I
Vil i e S T R A M K, B AL A
TR AR Jil et 8 A5 AR 3 2 ) ot S
Bk

2 ) = 7 Ja8 ok W AP 25 Ak R AIE A8 R A
NN EN S e T S S b B2 e R T
BTG TR s T LT A S M B
Z L, R A R D, & FER A, Wi
M, AR LA 5 A BRI R TG i
FHEAZ B2 58, S W 4 R R S L, R
PR T B4 = FJa kP B B PR 3R 2L, BT
8 3 75 YA R 5 9 3 S TR, B9 S

AR @ ZAAE (the Shapley value) ZA I T HHA, CRIEESH BN REFARNATARARE HA T FEL THATY,
@ #EH B A T 20074 7 #7 L A 5 #7 3 3 : The evolution of spatial economics: from Thiinen to the new economic geography.,



38 | ALBEREMRERARHAL SIS LR

1

I 20 = R IR

X + Xs + X3 =h

[El8 AR RRZWSIM T HREENEEZEFR

Fig.8 Planning enhancement strategy can effectively converge the urban utility gap

AT B F T BROA RN, P B A TR S 3
JR K R A B — S R e R Y DL, B N\ T
A 5 P 2 e A28 o VR TIT 328 P 90300 94 3 SR W, 12
VLSRR AT R 82 R J A AR ] o

3.3 FETERNRHIERE iR

R4 31 AfY 12 W 5 0 R ALE R i, 7T DA A
VI T P9 R R 2 RN A, R
Y T A A A ) AR A S, T A A
1] 2 2% 5% i F B = ALY (distance-decay
effects) , £ B R RE_EF NG X AL A%
FH 28 5o G R BRI R JEE A3T8 AT V3R
0 R WL T A7 305 B 3 i b ok 7 i, JLARL A 40
TRk T RATAT X AL_E =% 2 A4 X T
FHIENGLITE i R DA 58, B Y 33T — i 3 4
Sty A T B A R B 24 M AN R BE R, W) L IE
=R (HLIEI8) , S [F] 4 J5 A 355 F )i PR 3%
BRI T A, B e AT AN AT I
L, WA A ] L A 5 RSP o SR 3 Y
TR R, FE S = F T L4 N 58, Bk
T BB AR T TR o B SR A5 B Y
DA B 28R 2, T4 RY AR B0 Y i A
yRAr, BN LT -

245 S AR I E = A, & B S Rk
FRA B8R 00 2 A3 3 /N 1F = A 16 2 B Y
8 Do 50, AR BN THE P R A L A5 2 5 1 )

KRR EH B %,

JERAR T IR AR HLIR SRR M XA, JEA0
A R WAL SR 7 o R AIR, TR A L
A5 LR L, AR S i A P 22 R 8, B3 i 3¢
LS 58 38 A 5 PR AR A IR S A A AR
THRA A, B 2o pfE 22 3 40, (A5 ARS8 FE B 2%
BMRZFHBEN, =52 MUREFETFE=A
T BT L 8 BER WA B R, S IR R 280 A
JRATEAN [, > 36 3200 5 [F) 45280 A R N A2 AR
VO A N BAAR, 132 P o A R 44 3 55 W H
BURE.

4 iR

BT AE B HAN A7 AR B A BLRUE IX ] # fB
B, M R O 1 2 DY A AR B, i
LGBMMERL J7 3 76 AL 15 1 38 Hi A B B I 25 4
EP R MR A ST, A KSR AR, R A
DX e LT 30~ - T R S5 0 AR A R AR L R
8 3 s L I TR DR R, AR AL R T Y
B O 12 W 45 SR AL B T 3 i LR AL AR A
Ll 449 5 5 e 5 T ) B, H AR AT R TR
T R J B PR SR T AR SCR R AE AR Bk
TR AR R, A Y — SR AR B H R
R B IR R AR, IR R BN T R
s SR M T A A A T 5 X R 5 SR
A 22 55 o IR, A SO T SRR B SGER T
2B R AR o

BEAb, TF 58 A 0 — SRR 0 A B,
& ST S 5 T AR TR G5 AR R B
B M FCSETT R 1 R = 22 Al A i
B AR R A AT 1, 280 T Ak A - R
KA B, = 58 38 M 2 IR AR, B
TRONAZ B 0 975 336 5 A R AR AIE S B, B L 2
B, AW 5 VR ERERL o W] Inh I J 2 A3
VOB, 15 Hh B DRy 8 Py AR AL D0 o BT A2 7T
SES L, B R LM T A IR AR, U B
Sl SR T LAY Y T LA, 3T b R RS A
T R AL K 5 SR, B HE T % )
T R % -

Sk References

(1 RAER 3 MK 0 8 2 ) S H
WA, 2007 (5) :60-62.

LIANG Huasong. Discussion on the function of
urban planning to control land price[J]. Cities and
Towns Construction in Guangxi, 2007(5): 60-62.

21 BRIRF, %0 2%, 9 kA 4R LX) SR £

4 3 2 —— DL 2 W o IR H AR,
2012, 28 (24) :36-40.
CHEN Huailu, LIU Lantao, PU Xindong. Study on
the relationship between urban planning and urban
land price: a case study of Lanzhou City[J]. Gansu
Science and Technology, 2012, 28(24): 36-40.

Bl &R AR A RS AT
#AL%|, 2018, 42 (8) :9-15.

HE Mingjun. Urban planning, land development

right, and social equity[J]. City Planning Review,
2018, 42(8): 9-15.

[4] [ #F A X WA EFFE (F8H [M]. B X
&, F AU ek # o, 2015.
O'SULLIVAN A. Urban economics (8E)[M]. ZHOU
Jingkui, translate. Beijing: Peking University Press,
2015.

(51 vk, sy by A3k d G4 o Hy Tieboutis 7

E T EWRTE N8 £ R RN R 25
2008 (10) :71-83.
LIANG Ruobing, TANG Yun. Tiebout model in
the supply of local public goods: an empirical study
based on urban housing prices in China[J]. The
Journal of World Economy, 2008(10): 71-83.



[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

ERR BT AN G EEF IR = B 4
o R—— A T R B & 5 I & KAL[].
MR %, 2008 (3) :119-126.

REN Rongrong, ZHENG Siqi. Spatial structure
of office and residential land development: price
gradient, development scale and location variation[J].
Progress in Geography, 2008(3): 119-126.
RODRIGUE J-P. The geography of transport
systems[M]. New York: Routledge, 2020.

AR, AL EL T K R A A R R
¥ A3 R B SR AT O] I B ALK
2019, 34 (1) :64-70.

LAI Shigang, WANG Liguo. Do urban growth
boundaries contain urban sprawl? Explanations
and empirical examination[J]. Urban Planning
International, 2019, 34(1): 64-70.

B A WHA L BUR R F 5 R 4 M R
Bl M£#5, 2011 (3) :49-57.

XUE Bai. Fiscal decentralization, intergovernmental
competition and the structural deviation of land
prices[J]. Finance and Economics, 2011(3): 49-57.
REE EN BT LN G B HEAT
#[3). & ¥k, 2016, 28 (4) :52-61.
ZHANG Hao, LI Zhongfei. Housing price
expectations, land prices and behavior of real estate
enterprises[J]. Management Review, 2016, 28(4): 52-
61.

KA AR BAET T BURREFHE AT
A& T K= AR & 2 8 LM F
E 3 #, 2020 (5) :85-93.

ZHANG Jinggi, LOU Chengwu, XIU Chunliang.
The spatial form of local government competition:
an empirical analysis based on the sprawl of urban
agglomeration in the Yangtze River Delta[J]. China
Soft Science, 2020(5): 85-93.

IRERER, ER, ¥ B AR E LT R
o B A R OR 2] T A%, 2019 (5)
145-164.

WANG lJiating, CAI Siyuan, TANG Tang, et al.
Review, comments and prospects of the domestic and
foreign research on urban sprawl[J]. Urban Insight,
2019(5): 145-164.

RHF AEE T EFERETEEZTY
] 2= 5 4 54, 2020 (10) :37-
49.

ZHAO Xinyu, ZHENG Guogiang. Local economic
growth targets and factor market distortions[J].
Economic Theory and Business Management,
2020(10): 37-49.

B EEEY. REXIARIM] BEE E T
e ER, 2018,

THALER R H. The winner's curse[M]. GAO
Cuishuang, translate. Beijing: Citic Press Group,
2018.

RNFE BRI A R A A AR
JUEBE] B4, 2020 (31) :3-4.

WU Xiaodan. Thoughts on the system of bidding,

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

auctioning and hanging the use right of state-owned
construction land[J]. Dwelling House, 2020(31): 3-4.
B, R R IR S A R E R E
BB —— KT = AW A BN 8w AR
2013, 37 (7) :42-45, 80.

HONG Shijian, ZHANG Jingxiang. Study on
definition and measurement of urban sprawl: a case
study on Yangtze River Delta[J]. City Planning
Review, 2013, 37(7): 42-45, 80.

FLE, R R ABAE G E BN B R
B B R —— DA L T B A 4 ] e
#Htgy, 2010, 29 (3) :510-520.

SHI Yishao, ZHANG Rui. Temporal-spatial impact
effects of large-scale parks on residential prices:

exemplified by the Huangxing Park in Shanghai[J].
Geographical Research, 2010, 29(3): 510-520.
AR, R 3T B 4 A M B e
EF L4 AL AD] S, 2016 (4) 31
38.

SUN Bindong, CHEN Hao. Influences on land price
by urban space structure: from the perspective of
polycentric[J]. Urban Problems, 2016(4): 31-38.
PREM, BB BRWa, % 2 TBPW A W 4K
B A R ST R —— DU B R
X # FI]. v 7 A %, 2020, 38 (4) :504-509,
536.

CHEN Zhipeng, GUO Xi, ZHAO Lihong, et al.
Urban residential land price evaluation based on BP
neural network and GIS: taking Nanchang City as an
example[J]. Jiangxi Science, 2020, 38(4): 504-509,
536.

R, BT A I A G R M (B Y
B R[] LN 4, 2019 (2) -37-40.
ZHENG Wu, MAO Yuanlong. Study on the effect
of urban park green space construction on land
increment[J]. Jiangxi Cehui, 2019(2): 37-40.
R E XE S LAGTRD] M
AL 9t R, 2020, 39 (2) :327-338.

TAN Ronghui, LIU Yaolin, LIU Yanfang, et al. A
literature review of urban growth boundary: theory,

modeling, and effectiveness evaluation[J]. Progress
in Geography, 2020, 39(2): 327-338.

Y.l fres B 7 SALH R TIM]. B, % L
TP EARAF A, 2017.

NARAHARI Y. Game theory and mechanism
design[M]. CAO Qian, translate. Beijing: China
Renmin University Press, 2017.

PHERR XT "RWEESH KRBT
X B4 A D] 7MKL, 2010, 34 (8) :9-17.
PENG Kuntao, ZHAO Min. Urban spatial
performance and urban planning efficiency[J]. City
Planning Review, 2010, 34(8): 9-17.
FReEERE B ToRF R, T FER. K
B SM] RS, R R, F#. LR
A BHE O, 2017.

GOODFELLOW I, BENGIO Y, COURVILLE A.

ATEHENREORARHESEHL LR | 39

Deep learning: adaptive computation and machine
learning seriesfM]. ZHAO Shenjian, LI Yujun, FU
Tianfan, et al, translate. Beijing: Posts and Telecom
Press, 2017.



