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Abstract

With the development of economy and reducing of available land, the price of second-hand house
is rising continuously. By the end of May 2016, average price of second-hand house in Beijing has
been more than ¥60,000/mz2. Evaluating the price of second-hand house will not only produce
important influence on residents’ life, but also bring effective reference on the government’s ma-
croeconomic regulation and control. Current mathematical model about housing price includes
linear regression model, neural network model (NN) and support vector machine model (SVM). In
linear regression model, the suppose of linear relationship may cause more error. NN and SVM are
proved to have poor explanatory. Based on the price of 16,795 second-hand houses in Beijing, the
random forest model was established to study the influence factors of house price and the forecast
of house price. Method of variance explanatory changes shows lat (Residential latitude), long
(Residential longitude) and cate (Residential area) are the three main significant prediction va-
riables on housing price, while random forest model picks up cate, lat and long to be the most im-
portant. Through analysis of 0OB (out-of bag) samples, random forest gets a precision of 0.69 in
second-hand housing forecast. Finally, put price data into NN and SVM model and forecast, preci-
sion 5.15 and 1.10 were got respectively. The result shows that random forest forecast is the best,
followed by SVM. NN prediction does not apply to the second-hand house data in this paper.
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BRI SR BL R RIBE R ERBKRIRE, WENEETRABNBRERE. A3
XA T 16,795FHEE —F 55, XL RAZERELRENIARMARET, 24T 550 R B BT 9T BA & 540 el »
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ENRREEARE, BEENFREEEE RN B S cate, latillong®f FEH IR A. REE
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Figure 1. Decision model
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Figure 2. Random forest model
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Table 1. Explaining variable
=1 g

x1 Subway X2 school
x3 Long x4 lat

x5 Cate X6 bedrooms
X7 Halls x8 area
X9 Floor

Table 2. Variance of explanatory

®2. HEMBEM
K SRR K SRR
1 85.10% 6 84.90%
2 85.22% 7 84.85%
3 85.30% 8 85.26%
4 84.73% 9 85.65%
5 85.37% 10 84.80%

Table 3. Erase variables of variance explanatory
= 3. BRI E S EMRRME

wl 82.95% w2 81.92%
w3 74.91% w4 71.95%
w5 76.16% w6 80.92%
w7 81.72% w8 79.97%
w9 81.19%

Table 4. Changes of variance explanatory
4 HEBRETK

t1 2.17% t2 3.20%
t3 10.21% t4 13.17%
t5 8.96% t6 4.20%
t7 3.40% t8 5.15%
t9 3.93%

U H RS2 B T BT AL MO BEA B ) — 3 R 3, K2 HUE L T ol DLER 5 F I AL B i e, BRI Sy spoph AR
RN X 5 S AR L i —, KB B A &% TR R RE, FEARRKI X P&
BEATLAR PR A8 B B VR Ak 5.
f# 5 014, cate, lat il long [Al FiA 77 Z MR 2 ME —F, AREEN=ATE, RTKZHANE
BT R EEHER THER B B . school, subway A1 area 3% FREEAE., XAMERS L
W7 RS B 25 R B KEUH R s .



Table 5. Output of RF variable importance
F L5 RFEEFEMEE

ZE FRAE
CATE 1.77E+12
Bedrooms 9.65E+10
Halls 8.75E+10
AREA 4.30E+11
floor 1.09E+11
Subway 1.09E+11
School 6.59E+11
LONG 8.73E+11
LAT 1.06E+12

34. ZF BB

BT bootstrap FHiFE, KU BIFIEEALLRL T B A4S (out-of-bag, OOB), #J5% OOB FfA . HEIK
bootstrap fliFf, Kir 37%IMIFEARAN A o ASCENSEEARNENINHREE, S IMERIENIIFSE. K
FH T 3 7 XA e s A 1R TN

ESS = i( wyi w5|) (1)
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J=+ESS o)
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FOCHABBRIS e, FRATTECTRINR Z P 1070, A RN 6.

91 SR IN B B B HLARAR B TOI A8CR, A MEA R BARAE 16795 M SER OOB FEAH BEHL
AL 15 AMFEAS, 15 BTN A5 SEBRAN A& E BTN R 22 W56 7. AT B TIN5 2 A ] DA ) 7
10%75 45, 136 IR Bl HLAR PR TI0II R R 4

4, #=BIRTEE

3 AN [R] A R P e L FH B P 48 P 28 A 20 5 SR ) B LAY o AR SO B30 i N X 7 ) B
R A5 B TR 22 0 R

THELAS 21 SCRE ) S AL IR IR TR R 22 - BCF 35 ik 8.

THELAS 21 0 22 I 28 -1 U R TN 35 22 ¥ Ak 9.

A KT AT = F IR BAS 2007 Z 1R IA F) 85.12%, R W AT BAL & 5 K E n L
A B S, 3 — AR B w1 HH X TOUIRS BE v il & B AARE . b = F i 9 AT AE &
IIRNEAER, H—Z R lat. long F1 cate, =ANFEHERMBEALE WAL R, 52X area f
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Table 6. Prediction accuracy of RF model OOB sample
7% 6. RF 18! OOB ¥ ATUMEE

W J R J
1 697303 6 646405.7
2 700391.7 7 665065
3 711579.9 8 707365.6
4 681810 9 680221.9
5 698288 10 690601.6
Ty 687903.2 0.687903
Table 7. Some predictions of house prices
= 7. BN ESTUNER
s EEHE B HRE s EEHE TR % HRE
10736 56389 63590.84 12.77% 5735 42639 3944753 7.48%
6690 45376 39248.68 13.50% 13378 50477 49622.64 1.69%
365 66679 62198.62 6.72% 7204 38637 38118.09 1.34%
1876 41243 43597.08 5.71% 9673 58352 59597.04 2.13%
9823 92527 99416.12 7.45% 11472 86402 78716.34 8.90%
8017 75377 74278.09 1.46% 11522 70198 56844.28 19.02%
4030 36539 34855.84 4.61% 14333 114183 88392.41 22.59%
826 39797 38470.58 3.33%
Table 8. Prediction accuracy of SVM model
7 8. SVM BT &
w¥ J W J
1 1101259 6 1113980
2 1093232 7 1089112
3 1111184 8 1119870
4 1120403 9 1104404
5 1089643 10 1096588
Ty 1103968 1.103968
Table 9. Prediction accuracy of NN model
7= 9. NN =B TUNHEE
w¥ J B J
1 5166610 6 5149572
2 5160513 7 5130260
3 5182932 8 5196509
4 5165548 9 5125228
5 5113012 10 5137804
Ty 5152799 5.152799
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