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Abstract

On the basis of qualitative analysis of urban housing price factors, this paper takes Beijing as an ex-
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ample, adopts the Person correlation coefficient method to analyze the collected case data, and se-
lects 7 important influencing factor indicators of Beijing housing price. Based on the comprehensive
use of multiple linear regression and the grey theory method, the paper constructs and analyzes the
influencing factors of the index one by one, and tests the forecast model of Beijing housing price from
the perspective of time and space, and puts forward some suggestions on housing price regulation.

Keywords

Spatial and Temporal Perspective, Multiple Linear Regression, Gray Theory, Beijing, Housing Price
Forecast

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

A 55 AR IR O R B T R AR A 2 KT A 22 B EE R IR A8, 17 s A A2 A B s PR I 2 7K~ P D 4
B, FEANE SO L Dk B A, AR S KBS, BA I~ R A% O 1 5 o o R R L
W RIELS, WRiEE “URE HBTRAREN, RNRERKDR a7 , KfEHE—R5nEa 5
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I, R 2EG H B SEPR NI, DR 06 B T B AN TIONARE BT s R AR R AT 7T, DR
TE R E 5 A R BUK -

HAT, 2B B B FE 7R %, EL i e A5 (2018) Kr i i 5135 51N SVR A7, @it A
Wik AR F R IS, M T BA-SVR IRABAY, BRI AF[1]: 55655 (2014) R FH /N o
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S RECR 77, Sl R EES GM(LL)ERL, TEiRk TAESE GM(L 1) BEAURE B A = 1) i) [4]. X
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Table 1. Indicators of factors affecting housing price and related data table (Beijing, 2010~2019)
F 1. EENIERERREXEERALRT 2010~2019 £F)

EXL B RA NI RIS INEIEES (E R BRI
= S 8 2 £ ¥ B 5 _ g & T B
s ® # ¥ g ¥ £ & g L ® £ & 5 €
g B ¥ 03 § K OF B 7 g £ ¥ 2 £ g £
= 5 4 % E 7 m ¥ F £ 7 B £ § E
£ - # &£ 35 2 x L 9z L ¥ &= E o &
3 = bc < w o it I H o b #
< £ 0w oz B g E £ 4 3 x5 8 5 =
]2 E B g & g < ¥ ¥ F A
= *

2010 4F 25,124 78,307 1261.4 5493.50 32,132 23,999 26.80 65,683 1961.9 496.1 298 14985 1201.4 7159 1894.0
2011 4F 26,077 86,365 1358.2 6224.14 36,365 26,467 25.00 75,834 2018.6 503.1 4.02 1316.1 1035.0 513.8 702.0
2012 4= 26,809 93,078 1588.1 6802.98 40,306 28,949 24.60 85,307 2069.3 509.2 4.74 1522.7 1483.4 752.6 631.0
2013 4 37,403 101,023 17315 7401.64 44,564 31,632 23.80 93,997 2114.8 516.2 4.41 1692.0 1363.7 1079.2 860.2
2014 4F 38,614 107,472 17452 7956.77 48,532 33,717 23.70 103,400 2151.6 522.6 4.83 1804.3 1141.3 1201.6 321.8
2015 4F 39,164 114,662 1899.2 7990.90 52,859 36,642 22.10 113,073 21705 529.2 3.01 1378.2 1127.3 881.8 13456.0
2016 4F 47,168 124,516 2241.2 8462.36 57,275 38,256 21.10 122,749 21729 538.2 4.12 12752 9935 663.9 1101.8
2017 4F 56,321 137,596 2420.5 8944.72 62,406 40,346 19.80 134,994 2170.7 543.1 376 6040 6128 351.7 655.9
2018 4= 58,649 153,095 2481.5 8059.19 67,990 42,926 20.00 149,843 2154.2 548.8 2.66 731.2 526.8 664.7 1166.4

2019 4F 59,696 164,220 2620.8 7865.77 73,849 46,358 19.30 173,205 2513.6 5544 2.63 583.2 789.0 4945 4115

T ARPTICER B A BE BR T b B IR A T SRR A, AR EERIR A TR St .

3. 1=EBIHE
3.1 FMTEIEE

K B2 R b AH 5% 2 #i(Pearson correlation coefficient, ic A ) 520 5547 IO IR &K FR An kAT T & . AR ||
KANHATHER B A SRR S R I T 7 DN RFR (b7 PGB S 8 BT SN . P 4
U N5 GDP. 35U R RONIH 2 S - B IR S 30 78 B R P38 T 88) AR Pl A% &3k 47 [=1 U3 404
HARGE RN 2 fioR.
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Table 2. Correlation analysis of housing price and influencing factors index and selection table of predictive variables
= 2. BN S MEREREX ST RTUNE SR

LES AGISES LD r pvalue FETHERKKE BN EEE AIAEHER
N¥j GDP 0.9764  0.0000 V X, 4
FMGFRE G HPE L A Rl 0.9828 0.0000 Y X1 1
I 5 P P 0.8112  0.0044 Y 9
WE R AR SCRCCN 09776 0.0000 V X, 2
P WE Efi’gyﬁ %i‘d‘j/ 0.9693  0.0000 x/ Xs 5
WHERFERM/RAS 09649  0.0000 V Xe 6
78 b HR P34 T % 0.9647  0.0000 Y X7 7
(EENEE 0.7598  0.0108 V 11
EEFRREE SR 0.9773  0.0000 Y X3 3
PNBISE:SIRISS -0.4617  0.1792 x
(G ch ENITE A -0.8011  0.0053 V 10
AR 1{%%’%@ i -0.8270  0.0032 V 8
PRI B3 2 T -0.3549  0.3142 x
A R T -0.0898  0.8051 x

e rEATEESEFEERSHENRIEHEGRE, re[-11], |rlEar 1 RPFIANEEZ AR t AL

MRS R S ROLIR bR, R4 E B VEKT a = 0.05 500 T, 7 p-value < 0.05 AFEIT t A5, BLRARZMIRI R
Fobn 5 i 2 18] S LR VEAR G, R IMAS AL .

3.2. FEERE

e IR AR R, 000 Y5 KB 7 A5 R R R R I REAZ &, 128 (X, Xa, Xa, X4, Xs, X,
X7), JENLENE [ AR A

Y =B+ BXi+ BoXy+ B Xg+ B Xy + B Xg + B X + B Xy + & D
E(Yt | Xies Xoes ey X7t):ﬁ0 + B Xy + By Xy + By Xgp + By Xy + Ps Xoy + o Xy + B X5 (2
ﬁ(l)ﬁ(ﬁ &t M—‘EUE*;";EE’ /ﬂ\:qj & EBJ\_*}L?}EKJJIFI (ﬁo, ﬁl, ﬁz, ﬁs, ﬁ4, ﬁs, ﬁs, ﬁ?)jj ’Tﬁﬂﬁ ﬂ(z)%j‘j
FEA AR AL, FEr: (Ko Kot Xao Xaw Xot, Xow Xe) WEEAWIMAEL, t=(12,--,10) o MR IR/ =Tl 5
B, SRR TSRS B R S A
Q 005V _vV ke "
%—O,Q—E(Yt Yt) k=012,7 ©)
Z(ﬂo + B Xy + By Xy + B Xgp + B Xy + Bs X + Bo Xy + 7 X 71) ZYt
Z(ﬁo + B Xy + By X + Ba Xy + B Xy + Ps X + B X + 5 X t) zthn
Z(ﬂo + B Xy + By Xy + BoaXap + B Xy + Bs X + Bo Xy + 1 X t) ZYtXZI
Z(ﬂo + B Xy + By Xy + B Xy + B Xy + Bs X + Bs Xy + 7 X 7t) ZY Xa @)
Z(ﬂo + B Xy + By Xy + B Xgp + By Xy + Bs X + Bo Xy + S X t) ZYtX4t
Z(ﬂo + B Xy + By Xy + B Xgp + B Xy + Bs X + Bo Xy + 7 X 71) ZY Xey
Z(ﬁo+ﬂlxn+ﬂzX2t+,33X3t+ﬁ4x4t+ﬂsxst+ﬂexet+ﬁ7 7t) ZY Xet
Z(ﬁ0+ﬂlxlt+ﬁ2X2t+ﬂ3x3t+ﬁ4x4t+ﬁ5x5t+ﬁ6xet+ﬁ7 7t) ZY X
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FEARE A IE 7 N (D) ETF Bo, Bu, B Bar Bas B, Pe B7)IME (404, 120, 17.01, 7.06, —980.85, —0.61,
—3.04, 1374.55, —0.8224), 15F|FEA 0] T p5 $
Y = 404120 +17.01X, +7.06 X, —980.85X, —0.61X, —3.04X, +1374.55X, —0.82X,, (5)

3.3. KiEEAE R

TS 72 60248 B2 10 53 A0 S 160 11 S B INT I TS, SRR Ak S B — FORHSE 1, IS
é@%GMaDﬁi%&thEﬁwﬂﬁ‘&x@—(@ay4Wa, X (10)) K5 K A b
PERMMI R R AGFE 5, 0HZF FIHEAT — ) BB, ik X 1 1-AGO [£51, il
X = (X (1), X0 (2),+, XD (10)) o X IS, LB TS

20 =(2(2),2(3),+,2(10)), 3 GMA LK, Jtrh,

X (t)+az (t)=b (6)
X, —k rax®=p @)
dt

ﬁ@%hemanﬁQMﬁxﬁﬁ ﬁm%%emanﬁﬂmawﬁﬁ,ﬂ¢ a RRRERY, K
T XOF XY B R SERAS: b IR R, R T RIS HR A X B A
SRS AL b O, BAIFIRW =(a b)", R N ek S B A
=(a,b)" =(B"B) BTA, Kbt w LS B AT L GM(LLYBEE )i X

>Z§1>(t+1)=(x§°>(1)—9je-a‘+9, t=12,--,10
a a (8)
X@@+Q=i@@+ﬂ—i@@%{Lﬁa{xf“g—g%m,hdzwum

RS B B 0 LR LB ER AN A F(8), BASKE 7 DMEMTR R TE, 2R W05 3 Frs.

Table 3. 7 influencing factor indicators GM(1,1) model prediction results table
= 3. 7T M NIE RIERR GM(L1)IEEFUN S Rt E R

S G I L I I U N LGRSO

2010 4F 0 1261.4 34,066 497.4 77,827 25,298 26.53 67,326
2011 4 1 1358.2 37,138 503.6 84,494 26,998 25.60 74,236
2012 4 2 1588.1 40,486 509.9 91,732 28,813 24.70 81,855
2013 4F 3 1731.5 44,137 516.2 99,591 30,750 23.84 90,256
2014 4£ 4 1745.2 48,116 522.6 108,122 32,817 23.00 99,519
2015 4F 5 1899.2 52,454 529.1 117,385 35,022 2219 109,733
2016 4F 6 2241.2 57,183 535.7 127,441 37,376 21.42 120,995
2017 4F 7 2420.5 62,339 542.4 138,358 39,889 20.67 133,413
2018 4F 8 2481.5 67,959 549.2 150,211 42,570 19.94 147,106
2019 4 9 2620.8 74,087 556.0 163,079 45,431 19.24 162,204
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A A 5 S EREAT X, R BUSRRS FEE A, T IRS B2 32 S DR 3K AR b I 4R Fr 41
TG EERIREIR,  CRIUT 918 S 21 o B3 (175 F LMEIE .
XOF pv g MEFHSEL NEFERZERDN, RBURD ZIRIEATR I py g RME. AR SIS R 200

P E AT IE
© (1)
X0 (1) = X (t)-4 9)
p
—a\( v (0) b)) -an
) (1-e )(xk (1)—aje ~q
X(1)= 5 (10)

N RQA0) B IR HR RN, AR EE TS E R0k 4 o

Table 4. 7 influencing factor indicators GM(1,1) model prediction results revised calculation table
= 4.7 M NERIERR GM(L )RR TN RIZE T ER

SR t X XP(t) XP(t) X (t) X (t) XP(t) XP(t)
201045 0 13023 33,467 496.9 78,190 25,079 26.52 67,873
20114F 1 14143 36,613 503.2 84,830 26,900 2557 75,217
20124 2 15355 40,043 509.6 92,039 28,843 24.65 83,315
20134 3 1666.8 43,782 516.0 99,866 30,917 23.77 92,244
20144 4 1808.8 47,858 522.5 108,363 33,130 2291 102,089
20154 5 1962.6 52,301 529.0 117,588 35,492 22.09 112,944
20164 6 21290 57,145 535.7 127,603 38,013 21.30 124,914
20174 7 2300.1 62,426 542.5 138,477 40,703 20.53 138,112
20184 8 2504.1 68,183 549.3 150,281 43,574 19.79 152,665
20194 9 27151 74,459 556.2 163,098 46,638 19.08 168,711

3.4. R=EAME
4 B T A0 DR 25 BRI 2P A 2R (5) T DA BN 4 RS, B B0 6 T ) € ik
2o IS B3 O BEAT TN -
Y (t)= 404120 +17.01X* (t) + 7.06 X} (t) - 980.85X {” (t) - 0.61X ” (1)

X < < (11)
~3.04X% (1) +1374.55X " (1) - 0.82X " (t)

3.5. {EARIG

35.1. EMREXNMELES
FEFTIAE 5 S bR BEAT E A, LI A X 22 2 150 S SEPR SR, K BCP I, AR

y© (t) _y© (t)

O

x100% (12)
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e(t) =Y (1) -y (t) (13)
r=[1—£%§§h(tﬂx10@%jx100%) (14)

KAQ)F u®NHRIREFF, NA3)F e() WL ZEFFI, X (14)H r NWERUEE, —MBr > 90%,
IR RS I R4

352. FIEERIE
FRIRIR Z M ME R A AT R 6, AR

s (t) :%i(v O ()Y (15)
SZ(t) :%:zj}(e(t)—€)z (16)
P=p{le(t)-&|<0.6745,} (17)

(L5)H 7 (t) ASEBRIFFI 2, R (16)H S7 (1) MEREFFIM T 2. C R S, 5 S, L, C <035
RS RELF . PON/NRZEMER, BRI S R DB, B A 2 A EL AL 50, p>0.80
PR RE A b o ARNAHSCHR TH S A3 BL 50T BN TOME A % 28 e, THSE4E Rindke 5 Pom. WLge4s
RRIL 2019 SEFI 22 AR B, TR F A R GM(L, 1)KL ST F il i o J5 a6 s S
Ja RSB KHEE, RALIRE, A SCRAFE By, B AN EIN R T AR B, KT
I [P AT S M R P AR, PR L A4 38 3R 0 2 I P SR BB e )32 30T 328 1 1 I BB 1) 77 5K 7 BAE
1B, HTREAR, ACERAHER,

Table 5. Beijing housing price development trend forecast table

5. ERMmEN A RESTNER

A SEBRE S TRIAE AT for B B
I t YO (1) YO (t) u r c p
2010 4F 0 25,124 27,443
2011 & 1 26,077 28,600
2012 4F 2 26,809 30,375
2013 &= 3 37,403 32,828
2014 & 4 38,614 36,028
7.97% 92.03% 0.29 0.80
2015 & 5 39,164 40,048
2016 4F 6 47,168 44,969
2017 & 7 56,321 50,878
2018 8 58,649 57,869
2019 9 59,696 66,045
2020 & 10 75,518
2021 4 11 86,409
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UEPZAR T A . AR, IR SRR FL AR, RN 2 R A R 2. Ak, A
ST TR (6] PRASYESE s i 2 S MR IRNAAUR CU B 70k, 25 R8I 8] K 2R 25 Fh 2 i fi
X BT IR AR, MR S TR, RSO AT HE R T 55 AL AL s . MALR TSl i 5
GORE, WM EREREA 74, SRR BN KOO 5t A Sl R RS
AN P RE S R NI GDPL AR NS SRS . B /R R % AEER TP T HEzhdl
Wbt B EZR AR T HORIC R, R MR )RAE D TR AT aE Sy Bk, 5 &
IAHSREURBIBERY, e AN R A R SR MAT 25209, S BOR UL IREERI T . SCRFEGE . 18
HHL. tetn, SHMREARIFTRKEEN F, 7T UCRIBUF R ORI B . A BUE 5, 1R mIR
W NN S BLSENA SKE Tg, AL RENEAE 5 A EBKIRE O T A b, SEBEA TR AR 6T =il
A AT s W ORI R EE T 5 S50l i 33 BRI R ANAS N SE 7 ST i DR o (AR T3 7 3L
179, WEMEE B RER S IRBAUT LT AR T 30, BRI O i Bz, i pRAT. R
M. PR $REE AR EIEE T S, WA G EEROR, BREUT N, ORERD kAT RS, (et by
Mol R R g e A e o
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