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Abstract

With the rapid socio-economic development in recent years, real estate development has been in
full swing and the secondary housing market has also developed rapidly. Nowadays, in the era of
inventory, second-hand house transactions have become an important part of the real estate
market, and the price of second-hand houses is a concern for many home buyers, so it is necessary
to predict the price of second-hand houses. In this paper, around XGBoost algorithm, with the help
of web crawler technology, 1500 second-hand houses for sale in Jiubao, Hangzhou are collected
from the website of Chain Home, the data are cleaned and features are extracted and displayed in
Shiny platform, and the average price of second-hand houses in Jianggan District in February 2023
is 34,381 Yuan every square meter as the dividing line, and the second-hand houses in the area are
divided into two categories of high and low prices in total. This paper conducts an in-depth study
on the factors affecting the price of second-hand houses, and then categorizes and predicts the
price of houses. By extracting and ranking the feature factors affecting the price of second-hand
houses, the results show that the first important feature is the house area, followed by the four
features of the number of people concerned about second-hand houses and the release time, the
building structure, the number of rooms, and the house decoration, while the time of the house
book and the number of living and dining rooms are the features with the weakest importance.
This paper is based on the XGBoost algorithm for house price prediction, and the results of the
classification effect is more satisfactory, which indicates that the algorithm has better applicability,
and also expands the path of exploration for the subsequent prediction of second-hand house
price or other problems in China.
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Widg G b AR . A i EH W 25 W S VR 55 = 32 ki, B “ Yesg by b
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X T B RS AT S A RV, R ARG TG ik KR Sk SR N T XGBoost
T T ZF A AT TN, 5 LASSO Jiikit ATt Lk, 25K XGBoost J7 ik TilIAE B 42 7+
B[] XIS NP EER T 2012 SE G THFE S AN R, KA RERTN, 4510230 & AR LT
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NN TR RE W B, TR R 1K LR ) Sk — R, UGB T 2R 4 . XGBoost (Extreme
Gradient Boosting)/ &t JLEE7E Kaggle 5638 HECNIRAT ML S FE,  HAR B R T YR, ABH
FESRTIONMERR (50 SLR YRR, AT CAFE BB R BV . 028, I 8] 3 51 S5 N0 1] i

AT LL XGBoost 5% S N A R, RN A = T B B, 2 30 AR 70 ST 1 5
Pkt e H LA FEM MBI AR, X = FH g BEATFU, ASCHIBORER LR 1 fros . H e,
B R AR rvest B MEESK RS ICHUBT M LB I A FEREI — T h3E B, 3% 1500 B IREE . HIK,
X TCHL ) 555 B REATRAE SR, i Bh Shiny $AEIER T &, X EIE RET R, &5, BL2023 4 2
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Figure 1. Technical roadmap

1. BAREEE

2. XGBoost i T4

2.1. XGBoost FURIFRIE/ 48

XGBoost (Extreme Gradient Boosting) {3 AHESE 2 boosting, 3= T3 At AR SRIF T~ 1k S AL Rl 2

>, #STZ R T R EE AT . XGBoost HE AR X TERHEMEIATHE T, A s

AP SR AN R E T Dk =] Rt 10 w4 7/ 0 D 6 a9 W SR R KD R S S R Y ik e
AR, DUXAAEFEA TN, A S AR AR A T % 22 B AR o8 A0k B /R, 38 BAT — €
&Rz LR 7). HARIESRIZW T

W, WEBIRRKE O, MRAERK RS + NI R, e e 7 i L U S5y LA A H
ERUE S

i=1

0bj =3 1(3,7)+ X0 1) Q)

Ho QONIENIR, [ OABUREREL n AFEARR,  y AREARIISERR{E, 3, ABEALER i MFEAR R A, ¢
PRI f, 5 R T 207 mU BT
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L(7 ) =, (5) + 055 12 () @
ol £ (x) = 0, 0 R\ q: R {12, T}, FIF5SCHRR, T OnHFi st Q(F,) AIENM,
PR E SC—RRAR B A%

Q(Fk):yT+0.SAZT:wf 3)
=
B, WM AT A LR H bR R EUZ R EON -
T
Z[(Zidi gj)a)j +0.5(zl_€[/_ h, +/1)a)]2}+;/T (4)
=

[\ =] AY Y
EXG =3, 8 Hi=% h» WHBHA:

. G, -1 G
=5 Z:‘Hj+/1+ﬂT ©)
FVUL, KRR AL, BRI RS & HBURIC N LA L, , TR R )5 RIS -
Gain:L1+L2—L:l|: GL2 + G; +(GR+GL) }—;f (6)
2|H, +A Hp+A H +H,+A

SR A e MLV 70 e Rl 73 SR 3 P BT R SRR 1T 4R 21 A b A

XGBoost L1 70 kiR Sk H WA PR — Mg S0 RNE, — MRSk 4] [5]. A2
MR 0 BIBITAG, SRR /B BT A FEAL AR MR R AL B AT TP HES S, R BB R
FFLF RS Gain, LEFE Gain SR RN 73R, JFLAMAE R R E . FFRT %M 75 i 32>
RMIPIA T RIS . RIKEE H R 5. BT P03 50 2 Bl AR et N A A7 4K
B BRI SR, UTRURE R BB R MR L, RIS o LA, KO TS R 2%
FE, MM EI AL -

2.2. XGBoost EEE#

XGBoost HIEMMEE MM SH A A=K, ShlZIEBHZSE. Booster Z2HUH1% ] HIrZ 4L,

BHZHRN R SH, 1EH RN 2R BT 0] . silent BRIMEAZ 0, FFEVEN 1, 0 &S
HiiH S . Booster ZRIME N gbtree, EFRACHMEIAL, gblinear 8 _FAAUN L M K% . num_pbuffer
1 num_feature ] XGBoost H 2% & .

Booster Z#{F T #5il4 — 1] booster. eta BRIME N 0.3, FTHGEHEZ 0~1, H T HEH MR, B
1B EL S . gamma BRIME A 0, $i5 7€ S/ 5 2k gk gk — 8 K1) 43 B 15 5. max_depth BRIy 6, 72
T IR R ORIR L, ST 1 3 oo o min_child weight BRIAJY 1, SZAELE T 48 5E S/ ¥ ZE AL
AL, ZHEH 0 # oo o max_delta_step RN 0, BB R A LN . subsample BRI 1, F85E R4
FrEm L, BN 0.5 BME XGBoost FEALISEE — [ HHs L9l ok A= Bop ks 1k id B35, S 8061
#& 0~1. colsample bytree FRIME N 1, FREHIFITHEMEL, JOREE 0~1.

EEZERIBESIING BARERI, JUEF 5. base_score BRIMEWEN 0.5, HillE #1468 T 4>
BAENERRZ . objective BRINME W BN reg:liner, fRE B2 SIRA, HLMERIE, ZHEEIH. A
%% . eval metric T8 2 50 uE A FIPEAG Fa bR, @lanEES, BN rmse, 4328, BRI error. seed M
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BEALERN T, DMEEAEEI .
2.3. XGBoost HEEIH RIS
TEENEF A, SR BIEBR R G IR E)  WAE s 2 MAE. MSE F1 RMSE:

MAE (Mean Absolute Error) & V354605 % :  MAE =1/m. O,
i=1

Y t(ely)t _)7 test | *

" . N\ 2
MSE (Mean Square Error)&3¥) 7% %: MSE =1/ mZ( Y J?t(ézt) ;
i1

RMSE (Root Mean Square Error) &35 /7 MR 1% Z: RMSE = \/WEW .

TEA T R, fliT 2 3] 80 48 PR N AUC (Area Under Curve), JEid2:4| ROC fhzk, 1+ sk
T THAA R A AUC FI{E - ROC “F1HI 1485 A4 b A2 false positive rate (FPR), ZAALFR /2 true positive rate (TPR).
WA AR T FRATAT AARYE HAE MR A EIRIAFE]— TPR A FPR siXt. Ko AL ik
ROC VI i) —A> o B P SE5 0 RN I BIAE, W AR 3] —N221d(0, 0), (1, DAYHIZ, A2t
Iy KA ROC M2k — LG IR, XA 2R RS Z AL T-(0, 0)MI(1, 1)IELR) 77 . AUC FBUETEH 2 0~1,
R 1 UL AR GT, /T 0.5 B, o REERERENLY K, WAEE L.

3. ZFENME T
3.1. fMLEEd

3.1.1. BXFBERRE

ASCHATEHR R AER R 155 B2 rvest, JEAJFHE @IS 'S AANWAFET, 78 html B4 EHH M 17
FF BUEHEANE, a4,

X 25 JT€ H fR AR 40 T

1) BERLE URL Hulk, NGRS,

2) HBMLEE T AR ERIBAFIHiE—A URL Huhk, Rik1ERIFEN T1ME B

3) {5 R RS, ¥ CRAEN URL bk BB 5Bk 5

4) FREGHTY) URL Hihkhn AN BAF, B 206 1 56 B A R 4R N Lo

3.1.2. ThEEEM;

AR RBER W EAUNUE =T E SR, 2023 4 2 A 20 HRTIZ X IEE = F 553k
1500 £, 3£ 50 71, 030 %fEL. fEit, HERE_FHER.

1) ¥4 URL

WU LR —FF 55 TUHE FIVTAE 3E A http:/hz.lianjia.com/ershoufang/jiubao/, XSEH T, 5 TR
M+ http:/hz.lianjia.com/ershoufang/jiubao/pg2/, RIGHEE KN, H4/pgl/MEAFEEIMANE T kL=,
HABFORE UL, Bk, WTRME pg [ 7 B IURITEA 2801, 1 IIBUETEE Y 1~50.

2) fLEEEL
KRBT T = F = B R A html nodes, BLF LA 2 S p s (it & ICHC Ky 41
AT -

unitprice<-c()

for (iin 1:50){
pathfile<-sub(pattern = "d", replacement = i, x = "http://XXXXX/pgd/")
print(pathfile)
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position_name.temp <-read html(pathfile) %>%
html nodes("div.positionInfo") %>%
html_text()
position_name<-c(position_name, position_name.temp)

print(paste("... ... Page", i, "Done!"))

}

B, EX—ANTWAE, HTABUCRRHtESE; Lk, mEEARE, HTEEAZ T L
TEHERERAT RN, iR E ML unitprice ATELL B AT html nodes; FFIK, K% nodes 4bHIEHE KA
ANFSew XA L e, R EPRE, BICH— 5, i —1T74&7~: PageiDone!

3.2. FHERBEBHERT

3.2.1. 4$4FIREY
1) RACRETHZMIT LS FHEMRMSA html nodes KIS B, 43514 N position name.
totalprice. unitprice. houseinfo. tag P J% attention. AR/ ELERUIFE 1 fis:

Table 1. Display of second-hand house information collection results

T ZFEEEREERRT

position_name totalprice unitprice houseinfo tag attention
o _ 3E2T87.92 K| iEHEE VREHERE 8 N/
L E - LR 335 38,103 Ju/°F et * - NTVIPAS

SR - L R AR T4 12 FLART K A
3 = 2 JT88.89 “FK]| VR B#1& W SE

THAREN G - Ut 350 39,375 Ju/°F R LRSS 1 R B A AR 15 FLLRT R AR
SEATEIB IR rippvrEEE 35 AR

AN e _ i — /3] NIEY =
SHHAX - L 279 31,712 70/°F ﬁf@;@fy 2| AT A 23 F LT A
. e A= 2TN37.77 K| R VR E R 49 N3/
M 'fj: R . e EYSUTN
IRRUBRIE - UE 535 SBSS3UT e RiseE BAWESE RS

position_name #& 4§ — T 55 BFTFERI/NXAHR, a1 2 fros, FANNX IR EH S A NX e
X3, A RE A R AR I XS YE [ e E BTN LR, NS4S —, AT gsub() ek L # AR 5 483k AT
AbER, WEERT strsplitORRELLL “-7 XF 77 s Ry, JHORE AT — A7, B —MOTRERE, PiAhIT
B AR a0 T -
¢ position_name<-gsub("-JLE&","", position_name)

*  position_namel<-strsplit(position_name, split="-", fixed =T)
position_name2<-unlist(position_namel)
position_name3<-matrix(position_name2, ncol = 2, byrow = TRUE)
position_name4<-position_name3[,1]

"nonn

position_name5<-gsub(" , position_name4)
totalprice &1 — T3 RIKLEAT, LUIONEAL, nEIFIR, S8 A T AT v AL FL.
unitprice &8 ~F L EIEA, LI FRONRAL, EFR, SHZE0E RIS S5 < B

“TLRPFR” AR H gsub()rRi KL,
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houseinfo 245 ~ T REMER, GHJLEIUT. QMR 8. 8. 2. @5, knt
G EEZIBLL “” BAT G, HH] strsplit()p&EON FAFHEAT 2 E], IF BB ARAFAT NS R

tag FEIR TS RIREE, R BB R, TR BUIE W A R TR TS I BURAN ]
i T G B M P BGIEUE BT R E], TR VA AR BE P EE, 2 X 7 SRAE BEAT IR BN 75 2 21

attention fEIRIZE — T 55 B IRIEMINBRATI 6] RXPEAE R RLL “/7 2%, 775 Bk

houseinfo —%, LA strsplit() A FIEAT 4%,
ARG VRS A R K 2 Fios:

Table 2. Data display after the first cleaning
2. BRERERIERT

BAROLAEK JLE S JUT mRSEK ®im e BEER BRSH BN
38,103 j/°F 3 2 87.92 3] b B 112 % 5 A LA
39,375 Ju/°F 3 2 88.89 2] 18 2 B 5 A LA

31,712 55/ P 3 2 87.98
38,833 7o/ 7 4 2 137.77 7] I3 17 2 Fokk

24,648 70/ 2 1 58.83 7] T 2% 18 2 Bk 5 A R A

EREIN
8 NHE 12 RUART &R AR
1 NGE 15 RUART & A
[Eeiiil A e 12 WSS BAWNE 35 ARIE 23 RELETAA
BEARWHS 49 N
1SR 12 RUART & A

KA ]

AT A

2) HEIEUEI A, & ER AR o R EHE AT i, TR ST T . ASCEEXRIE . A

LUK B3 A 8] = AMRFAEREAT IE, BRI R4 3 Foss:

Table 3. Description of classification feature assignment

= 3. D IAFEMRE R

FFAIE A4 PR X I}

decoration RIEEEN 0. HAh 1. B2 23 ki
construction_type BN 1: BREE 2. KK 3. RIBSES
taxfree S A [A] 0: RIEPIF 1: HPIE 2: WTLE

P M MEL R (0 748 23 808l g R 42 4+

Table 4. Data display for prediction and analysis after feature assignment

F 4. FHERER RTINS e ER =

totalprice unitprice .

335 38,103 Ju/*F 3 2 87.92 3 1

350 39,375 Ju/*F 3 2 88.89 1

279 31,712 Ju/°F 3 2 87.98 3

535 38,833 Ju/*F 4 2 137.77 1
2

145 24,648 Ju/*F 1 58.83 1

N W W W

room num living num room square decoration construction_type

taxfree attention

2 8
2 1
1 35
2 49
1 1

3.2.2. Shiny BB R

Shiny & R &5 — N 3ET Web HEZL [ RT AL B, AT DA i 5, 26 pl B 3R A E B8 A K AL - Shiny
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WIS EIEN 7, —H o2 ui i, TR RAG R, W] A IndEAf

BEEAT R RS

o oA server i, M TR SEIEMCR, EMRSS Sm RS . AT 45 R LR O] 30T

IF, HAEZACHD R B«
ui <- fluidPage(
titlePanel("XXXXX") )
server <- function(input, output) {
print(str(diamonds))}

shinyApp(ui = ui, server = server)

ASCAEB) Shiny 5, REREEFIN 1500 2% —F b3 BEHE SR IE AT R, [ H 4 s 18 2%

Theg. T 2 Fos:

BR—FE—HMAIFENE

IEE nz
Al Al
L] BEESS
A - Al

DEE BT RMTEX n= s WREK WE
1 LR 335 3BA0IUF 3 2 8782
2 MR 350 39,3757T/F 3 2 8889 Wit
3 SRR 279 N T2UF 3 2 8798 WAL
4 RRIERE 535 38833570F 4 2 18777
5 SMETRFE-RK 145 246487 2 1 5883
6 HBTRRE—K 145 2522755 2 1 5748
7 ERIBTIAR 268 305425TF 2 1 8775
8 R 260 25,5037F 3 2 10195
9 L 320 361347F 3 1 8856
1 FREa 33 3792075F 3 2 894 Mt

‘Showing 1 to 10 of 1,500 enties

Figure 2. Shiny platform data display
2. Shiny & HIBR R

AL A B J s LT PR Al

BRIZEEDEGEE

L=

HERE

1"g

188

"g

78

182

22
PRRH2R)
BWRRGHSR)
7R

7R

R T —— b T XL

FABLE
AMEE
BARRE
BAREE
BARAE
EAHAE
ABEE
BENEE
BAHEE
BEREE

REAB
BAXE
ARE
BAKE
H9NKTE
ARE
ARE
IARE
BAAKE

1BAKE

BEHE
12RLARTRS
1SKLLRTRS
23REAMETS
—EFHIET
12RLANIRT
12RLABTRS
NELIBIEA
—ERIRT
—EFRIRT
AR

rrrrrrr 12 3 4 s 150 Next

%o B LN EIME, BE

RN, HTRE, TEON table fr i, H RS EE . Si4h, UL A Search 151F, AR

75
A B S BT R R .

PLUR AN, WE KM DX ZEFFENE, 4
XG4 EE_FRHR N3 E.

R —FHE—MNHITRNE

2T, R, . R E 3 PR, Rz

IEE n= nE
(RIS - 4 2 .
2 R BARE
s - i BAWEE -
Show 10 v | entries Search:
PEE BRE  BRTek n= nF EREE WA g RN B BARIE KEAY PR
4 {RRIBIRE 535 38,83350/F 4 2 13777 & mE 7B R BAHBRE AOANKE —EFRIRTE
763 RREHHE 541 39,25750F 4 2 13781 B B 7B R BAHBRE ANKE 9 ALIRIRTE
980 {RREIRE 550 43,4345UF 4 2 12663 B B 7B R BAHBRE 1AKE —FRIRT
Showing 1 to 3 of 3 entries Previous 1 Next
Figure 3. Display of condition filter results
3. &M FEERB R
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HfE Search FPHIAN “EILAE 7 BATHRE, WHE 4 s, il ol /S “IILA®E” -

FhfER.
HR—FE— M T FRNE
IRE n= nr
Al v Al ¥ Al -
E BRI BFEE
Al v Al v Al d
Show 10 v entries Search:
PRE BB SHTER nE nT il S )] #iE RERE R B KEAM KA
1 mHOE 335 38,10355/F 3 2 87.92 aE (=) i BARAE BAXE 12KLABIRT
2 TERENS 350 39,37550/F 3 2 88.89 @it fic=:4 182 g BAHOE IARE 15KLARTRRD
3 SIIHE 279 31,71255F 3 2 87.98 @At KR (=) wEES BAHEE BAKE BRLARIRA
4 {RARENHE 535 38,83370F 4 2 137.77 B =3 7B R BABRSE AQANEE —FRIRT
5 AEIRFRE—X 145  24,64870F 2 1 58.83 [5:3 18R g BAHIIE IARE 12RLARIRT
6 LEIRRE—X 145 2522750F 2 1 5748 % 2B R BAHRE IAKE 12RLARTRTE
7 BRISINE 268 30,5425 2 1 87.75 3 FRE(F23F) % BAHOE SAKE MRLABIRS
8 IIfE 260 25,5037 3 2 10195 B [ BEEGEI5E) RIBES EARRE BAKE —FRIRS
9 ImHLE 320 36,13455F 3 1 8856 =3 = % EAHRE S5ARE —EFRIRS
10 FREE 339 37,92050F 3 2 894 @it g = R BAHEE 18AKIE N BLIETRT
Showing 1 to 10 of 1,500 entries Preious 1 2 3 4 5 .. 150  Next

Figure 4. Display of conditional search results

E 4. ZHREERRT

3.3. XGBoost 1843 35
3.3.1. HiEmabeE

ASCH T3 RN AR B R E A EAS, 405052 room num. living num. room square. decoration.
construction_type. taxfree DL attention. 1M 153 2B 102 b5 B AN RS0, 2 AU FIX 1)
BRI A 34,381 J0/ K, K E TS B IF A SIS SE, D8 1, RT3 5 R A 2
LA 0.

BAT TS, SEUREHATI R E AR, MHai RSN, WEEZCRENEIRA S HAE.

missing_data = data.frame(lapply(infodata,function(x) sum(is.na(x))))

BENLEEL 75%FEAAE RIS, FIF 25% IRV RINRER, Bk, WZGETEH 1125 MEAE
B AR EH 375 MEAFR.

3.3.2. Sy

R IR BRI 2 5, HHATER. X B & E xgboost)BRE IR/ ZH 40 T : max_depth = 6,
eta=5, nround =25, objective= “binary:logistic” , HRSEIINERINE.

MREE ) 7 2R 45 R F 35 5 o

Table 5. Classification results

=5 DRLER

True\Pre 0 1
0 143 54
1 46 132
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£k &

MR EE 1) 43 8 45 TR BT LUK B, S2br b, iR 43 S5 AR . 1 40 B 20 2R 45 SR AT SR ) Fe b & AUC
HIME LA K ROC k. RIKIEF] AUC BUE N 0.734, ZURFIAE. ROC ki FIE 5 Fis:

ROC curve

1.0

0.8

0.6

Sensitivity

0.4

0.2

T
1.0 0.5 0.0
Specificity

Figure 5. ROC curve
5.ROC BhZk
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