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Abstract

Based on the epidemic situation, estimating the real estate price can accurately grasp the basic trend
of real estate development, so as to carry out early-warning research on the risk of real estate. Ac-
cording to the basic theory of multiple regression analysis and BP neural network, the real estate
price estimation model is established and the real estate price estimation is completed. By compar-
ing the two models, it can be found that BP neural network has obvious advantages in real estate
price estimation and can accurately estimate the real estate price, thus helping to judge the develop-
ment of the real estate industry and promoting the continuous improvement of the overall economy.
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Figure 1. Development trend of real estate prices in Liaoning Province from 2000 to 2020
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Table 1. Variables and their meanings

F1 BERHENX

Hx B3 LXDA
Yy T i s T H ks 7t
Consumerindex J B AR FE %
Population AN VPN
Investion B T R BB A JiJG
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GDP ANIGE A A Bl 7t
Comhouse Sy iR TR RAVIP/S
Education s R4 B T AR N/ 475
Educate W NIZBERE FEIN
Newland B - Hh T AR SN
Sale )7 2 B A JiTt
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Table 2. Indicator values

2. feE

BRER TR R TRR ’%; W L ﬁjﬂ’\f Wt A ?ggﬁg N R
G i e mR ST o GDP 4 (%)
B pE e

2000 -1.3383 —1.33741 -1.06349 -1.21636 —0.84608 —0.77166 —1.81842 —1.73903 -1.39094 1882.3
2001 -1.2476 -1.31304 -0.92642 -1.18431 —0.75732 —1.22865 —1.52137 —1.16119 —1.34899 1998.9
2002 —1.20087 —1.27875 —0.83969 —1.14836 —0.47668 —0.43074 -1.30811 -1.79681 —1.29968 1991.3
2003 —1.10824 -1.20569 -0.74451 -1.09431 —0.18956 —0.19136 —1.1507 —0.17886 —-1.23611 2131.3
2004 —-0.89323 —1.05514 —0.64413 —0.96516 0.40508 —1.08358 —0.86635 0.86126 —1.15776 2316.3
2005 —0.66292 -0.96321 —0.5582 —0.88057 0.58291 —1.22865 —0.44998 -0.35221 -1.00017 2651.7
2006 —0.46985 —0.86545 —0.27407 —0.73291 0.46574 —1.5188 0.08826 —0.46778 —0.85905 2876.4
2007 -0.13379 -0.71668 —0.13804 —0.53707 1.48347 —1.2214 0.62903 1.7858 —0.64604 3354.6
2008 —0.02478 —0.43969 0.28837 —0.22669 1.10962 —0.27115 0.99462 1.49688 —0.3616  3575.0
2009 0.51204 —0.0766  0.41429  0.09281 0.23322 —0.50327 1.24597 -1.16119 -0.19089 3872.1
2010 1.10767  0.40365 0.69952  0.54755 1.2924 —-0.22763 1.1368  0.57234 0.16984  4303.1
2011 1.41739 0.59882 1.81754 1.11064 1.60751 —0.14059 1.22058 1.84359  0.5906 4542.9
2012 1.95509 0.77877 1.88822 1.64423 1.35801 0.15682 0.96162 0.45677  0.8854 4717.2
2013 2.1492 1.04873  1.71293  2.19251 0.65317 0.87494 0.78898  0.22563  1.15308  4918.2
2014 0.67058 0.62445 1.70987 1.55908 —0.18744 1.54229 0.94639 —0.17886 1.31352  5107.1
2015 -0.09793 0.40845 —0.07214 0.59874 —0.90906 1.75991 0.57825 —0.35221 1.32118  5486.0
2016 —0.18332  0.3907 —0.39565 —0.20793 —1.21488 1.34644 0.63665 —0.23664 0.59215 5876.4
2017 —-0.00083 0.5622 —0.34726 —0.10056 -1.36035 1.12157 -—0.26464 —0.35221 0.72912 64583
2018 —0.09024 1.32367 —0.66232 0.07005 —1.05778 0.89671 —0.38143 0.28342 0.78568  6924.0
2019 -0.18984 1.40272 —0.94179 0.19938  —-1.042  0.67184 —0.42459 0.22563  0.95399  7006.0
2020 -0.17024 1.7095 —0.92305 0.27923 —1.14997 0.44697 —1.04153 0.22563 0.99669  6981.3
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Figure 2. Topology of neural network
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Figure 3. The calculation process of the neural network

B 3. #WEmgaitEgE

4. SSUESHHR
4.1. ZREVIXTTE BN REE
WRYE P A2, e BHARAEMLAL TR, M 22 T8 BRI 75 VR S8 O 748 b = i (il 5, Heah Rink

3 B
R4EE 4 4558, ZIolHM F{EAN 209.802, & MAK /N T 0.000, @ EEEALR, UiiH 7R
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Table 3. Multiple regression analysis model results

3. ZREVEASTRBIGER

- ﬂiﬁ‘/ﬁﬂc%%{ PR R EL . -
B FrRAEE iR Beta
(i) 4236.685 39.613 106.952 0.000
Consumerindex 521.680 226.100 0.295 2.307 0.041
Population 1034.238 213.992 0.585 4.833 0.001
Investion 83.168 202.516 0.047 0.411 0.689
GDP -1401.366 338.047 -0.792 —4.145 0.002
Comhouse -388.203 210.792 -0.219 -1.842 0.093
Education -90.537 137.887 -0.051 —0.657 0.525
Educate 71.670 124.905 0.041 0.574 0.578
Newland 154.547 96.081 0.087 1.609 0.136
Sale 1349.312 343.828 0.763 3.924 0.002

Table 4. Multiple regression analysis test results

4. ZRLEEASRIELER

H A 77 F BEN
9 6913538.827 209.802 0.000°
11 32952.629
b NEAE.
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Figure 4. BP neural network simulation diagram
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Figure 5. BP neural network
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4\ Neural Network Training Error Histogram (ploterrhist), Epoch 20, V... — O X
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Figure 6. BP neural network fitting error diagram
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Figure 7. BP neural network estimation coincidence diagram
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Table 5. Prediction error values

=5 REE

A ESMCIVER N7 M I 5 T LR 2 AH
2000 -2311.91 —4322
2001 ~2022.79 ~4.000
2002 ~1740.59 -3.678
2003 -1052.8 -3.356
2004 —158.691 -3.304
2005 293.064 -2.713
2006 —1539.66 —2.391
2007 2576.228 ~2.069
2008 3696.241 ~1.747
2009 ~4187.03 -1.425
2010 —1535.67 -1.103
2011 610.2513 ~0.7813
2012 1925.462 ~0.4595
2013 3164.174 -0.1376
2014 965.4246 0.1842
2015 ~1456.15 0.5061
2016 ~3794.2 0.828
2017 ~3341.61 1.15
2018 ~2124.55 1.472
2019 -1735.91 1.794

5. &t

IS By A B S, THER A G5 R R A B, TR DT R RIS . T RERS
AWt P A R, Wi — D S AR B AR

1) FIH BP #2200 5 1= BEAT A A 55, Re s SRt Se i s 3t R R KB AE 3, RS 5
o K e o

DA AR 2 B M b R SR KIS T %, RE 8 S i b it b R SR R FE AR S 34, 3t o 5 it P A O il
SR RE UG B HE AR TR 5 M A R AR DL, AT 32t 5 3t A7 M R A e

FIH BP AHZ P20 s = BEAT O A Al B, T AERA M 98 P 3t M R B, A8 T & AN Rl X AR 4 X
B AR BRI AT R IR, (S X s L R R, AT X 28 55 R R ENBN 7T

2) ZICGET AT S BP AL RZRS G5t BEAT U AR AL 5, PIE AR L, BP #hge 48 XT s b = 2t AT
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