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Abstract

We built a mathematical model based on the collected data on commercial housing in Hainan
Province, and studied the price trend of Hainan commercial housing after the establishment of the
purchase restriction policy and the Hainan Free Trade Zone (Hong Kong). For the first problem,
this paper firstly analyzes the influencing factors of the commodity housing price in Hainan
Province, and collects data such as the per capita GDP and the per capita disposable income of
Hainan Province, and quantitatively analyzes the impact of various factors on the price of
commercial housing. Using MATLAB and SPSS software to interpolate, fit and correlate various
factors with house prices and various factors, the results obtained: the area of completion is
negatively correlated with the price of commercial housing, R5 = -0.758. Other factors were
positively correlated with house prices, R1 = 0.909, R2 = 0.938, R3 = 0.930, R4 = 0.971, R6 = 0.880.
On the basis of the problem 1, the data is standardized by SPSS, and the factors are analyzed by
principal component analysis. The relationship between the principal component and each factor
is established by the score. Then the SPSS was used to analyze the relationship between the main
component and the house price by linear regression. Finally, the model was tested by EXCEL
randomly extracted data. For Question three, taking the price of commercial housing in Sanya as
an example, first, the serial value label of the house price is used, and the processed data is fitted
with SPSS to obtain the trend of the house price and the related data after fitting. By fitting the R
square of the curve and the stationary R square value, it is known that after fitting the residual
sequence is autocorrelation, and the R-square and the adjusted R-square corresponding to the
overall fit map tend to be 1. The AMRIMA model in SPSS is used to predict the unsteady time series,
and the trend chart of the house price in the coming year and the specific forecast value of the
house price in the next year and the atmosphere of the predicted value are obtained.

Keywords

Principal Component Analysis, Linear Regression, Correlation Analysis, ARIMA Model, Time Series
Analysis

NESIH: KA, B, B, R BRIWBCRS B 5 RO R R S BRI W], R el
Ji€, 2019, 8(8): 1439-1452. DOI: 10.12677/aam.2019.88168


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2019.88168
https://doi.org/10.12677/aam.2019.88168
http://www.hanspub.org

S
e
FE
48

FRIMERS B B IX KA EEE mmiEEmts
®oR 54

®EWE, ERE, § @, Bt

Ky H TR 5 G240, W Kb
Email: 17375922330@163.com

Weks H . 20194F7H31H; FHEM: 20194F8H15H; KA H: 201948 22H

 E

BAVBEEEI NG A A BHREIE R LR, Fo0 R RIEBUR T A AIER H H X (8)
FRAL G MR MR E N . SR AHE S TSR NEmEERET e, FHEEERE
BANBEFESE. BERABTTIEBRAZEE, NEEESHEN AEEZ H#HTHEE. DEMHEES
¥, WTENR THRERSMESMIERS = -0.758, R1=0.909, R2 =0.938, R3=0.930, R4=0.971,
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1) VNG (32 B I VRN =) e A B AA S R 3R AT e A A, R S R
Z IR HR

2) VHARYE A 1 RIS, ST AH R A SR BB

3) LR 2018 4F 4 H 22 HIRIGEGE, 145G IR THIEHE AR 1 A 1l 2018 4F 6 H~2019 4 5
e (5B eI R = 0) 7 A BN AR

2. [EJRESTH

XTI 1, ASOYEE R CE SRR D 3 SR S 1 A B R R, SRE ik AR
. FRRALITSCREAN . B EBHHEEIR 2 & RS EARRD JT AR 5T LA W
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Figure 1. Gross per capita production (x) — average sales of commercial housing (y)
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Figure 2. Year-end balance of urban and rural residents’ savings (x) — average sales of commercial housing (y)
2. WEERBEFERKH() - BRIEFHHER(Y)
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Figure 3. Urban per capita disposable income (x) — average sales of commercial housing (y)
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Figure 4. Developer's investment (x) — average sales of commercial housing (y)
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Figure 5. Completion area (x) — average sales of commercial housing (y)
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Figure 6. Sales area of residential commercial housing (x) — average sales of commercial housing (y)

6. HEMRBEHEER() - BRIEEFHHER()

Table 1. Correlation between per capita GDP and average sales of commercial housing

F 1 AHEFRESERIEEFHETEXM

AR N¥ A BB () P i A S 4 (On)
NI B (T) 1 0.909
P w1 T B AIOT) 0.909 1

Table 2. Correlation between the per capita disposable income of residents and the average sales of commercial housing

2. BRAHAXEWASHREEFHIHETEXE

AR & R AT SZ AL (OT) P A B T R (D)
JE RN R (OT) 1 0.930
AR B P E o) 0.930 1

Table 3. Correlation between sales area and average sales of commercial housing
=3 HERRS B RIEEFWETHEXM

itESks BB THIFR P A B R AL (OT)
TR 1 0.880
B TR EHOT) 0.880 1

Table 4. Correlation between the area of completion and the average sales of commercial housing
F 4 RIERSHREETFHIHETHEXMY

A ¥ T AR B A ERIOT)
¥R T TR 1 -0.758
P AT B R B EOT) -0.758 1
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Table 5. Correlation between the year-end balance of urban and rural residents’ savings and the average sales of commercial

housing

x5 WEERMEFAFRUSHREETTFHHEHEXME

MR

W2 JE Rk & EARRB(IZ7T)

7R i A B & D)
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Table 6. Correlation between the investment amount of developers and the average sales of commercial housing

6. FLAHNREFSHREEFHHETEXMY

AR A FER i B B 40 (12, 78) T AT TR ESIOT)
TR 6 (4% B4 (12.78) 1 0.943
P B P B RIOT) 0.943 1
Table 7. Correlation coefficient matrix
7. HXRHERE
AHI FR O
A RN, . o WL RREETE  TREMNE
AFGDP N KL L O N (A0
A1) GDP 1.000 0.995 0.963 -0.634 0.993 0.969
B R AT SRR 0.995 1.000 0.958 —-0.686 0.995 0.959
TR 0.963 0.958 1.000 -0.534 0.967 0.954
FH ¥R TR -0.634 —-0.686 -0.534 1.000 —0.666 -0.583
#ﬁz}%%{iﬁ%iﬁ*ﬁ%’ﬁ 0.993 0.995 0.967 —-0.666 1.000 0.968
(fz.on)
Hﬁﬁﬁi&ﬁﬁﬁ 0.969 0.959 0.954 -0.583 0.968 1.000
(fz.o)

XTI 2002~2016 4 & 5200 R A5 S5 80dE , idid MATLAB #4374 18 A fe /> — Fed2 4
A, RFE 16 Fran SN RS BN LR E . @i SPSS B4t & 520 K % 5 55 A [ AT A1 S 4y
M, RESRESENRIMIrE, BAYEMSE. W2 B RESERRP. WEAL SN JF
R R TA EaE EA B AR S i R PR EAROER DS, S RE N R1 = 0.909, R2 =
0.938, R3=0.930, R4=0.971, R6=0.880. ¥& LI a8 GRS A E, A RE5 5
N: R5 =-0.758, SiGAiEiRm e, ANWESME. 32 ERMEEFRRE. BN SR HUE
KFRERE MRS, & RIGLE T, W5E SR IEMISEm, R, R THRSENER
I, RIEHR R S M B IMEE S Bk, FRE, UIF R R AKREPT, BEEEm e
m TR XALAF . PR AERR A, EARREGRE M E B A BB, BRI, ARSCHEERE T A I

FERE SPSS AR AT 5 R 2 Z [ (AR R A3 AT, 5 SR LA 7, 3@ % DR 35 2 1 R AH 5% 2 B0 B ]
FRREABRMAERK R, KEZHREALE 09 DL L.

WA O T RO A ST T M AoE BT, IR K ST T E LR A AR, AR SCKAE RS
HIAT VRN A
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4.22. HHBIEKEIE

FEXS A AT SCUEWE FE R, Dy SE A wER S MEL AR AR S5 R R, ASCHG R 1 NI A7 B VE
JE AL SN R B E I 2 5 R & E R R AR BT 2 AR A2
o ERATREE RS SRR AT T, R T ARZRIRGEM, TG0 AR 7] A5 R A e A5 S
RGN, N7 RS, TS B AR AR B 7 ZEAERE AR A, K IR R s A R
FIBI LR G TRAR ) s, B BEARLF AU DRI, RIS 40 T 45 1 [5):

1) A FERD ARG R A G

2) ER EH KRS T IRIR R FIEH

3) EM IR 7RI RL R ZHIE L

4) B LRI Z B HA K

M LI e FEA LA B U 70 47 PR AR BB A BT IS [6] [7] 5 % £ 28R R, e fHRk
F E R IE SR AR R 2

4.2.3. HERIFRAR

1) ERS T

SN A S T AR S B BEAT AR UE AL, PRI SPSS BRI FREEAL IS (B BEAT E RN T, 4
RIWFE 8. %9,

Table 8. Explains the total variance

F8 MERHMERE

A E( HLCT TR
Wt

it Iy %1% 2% it I 0% 2%

1 5.333 88.889 88.889 5.333 88.889 88.889
2 0.578 9.631 98.520
3 0.046 0.769 99.289
4 0.035 0.580 99.869
5 0.005 0.091 99.961
6 0.002 0.039 100.0
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Table 9. Principal component coefficients

F9. ERNEE
Bt
1

¥ GDP 0.533

S B NBT R SO 0.901

TR 0.813

BT TR —0.805

W2 JE R AEE SRR 0) 0.917

FF R 3 B A(IZ7T) 0.0.759

Hi#e 8 AIAIEE — MRFAEE A 5.333, J7 Z GTRR Ay 88.889%, M HLARAIAFAEMR AR N T 1 HEE— LBy
K77 ZEDTRR AR T 85%, MR T — MM Z1. B4 9 IR FERE, THE I B 5 R AR R (] %
EY

Z1=0.231* X1+0.390* X 2+0.352* X 3—0.348* x4+ 0.397* X5+0.329* X 6

2) LA AR
FRSL R AR Gy AR AL AR R Y A s Z1 2 &R FIA Z1 5 X1~X6 (WA, B3] Y
5% AR F RIS B M B AT 2w, 52 Y 5 RS 2 R RAE 10).

Table 10. Significance level
F*10. BEMKTE

ZHa
eArAEL R AL FrifE R
Y t Sig.
B PR in 2 AR
(¥1) 1.275E-016 0.098 0.000 1.000
1
z1 0.403 0.044 0.931 9.189 0.000

X EERI MR R 77 = 0.867, V%S R 77 = 0.856, F =84.440, UiHIALRHA 4= 13
éﬁtﬁo
10 BoR T Z1 M AREM B MR 0. R t K30 IR0, 76 W F MK 0.05 M2, 4644
Ji R HO, #dEitbfg 3. Y =0.403Z1; #EFIH Z1 55 BEREMRR, {2 Y 5 X1~X6 HEIH77#£:
Y =0.403(0.231* X1+0.390* X 2+0.352* X 3—0.348* x4 + 0.397 * X5+ 0.329* X 6)

424, GRS
EBIEIEE%ET%D, ST AL 3 R B MRV 2 B R B R . 5 R AL AT ST N
BT, R T, RS A GDP, Hk TS B R kR, HALHSZ IEAH
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4.25. {ERGRTS
BENLIHELF] 2015 4£. 2012 4. 2009 £E. 2008 4. 2005 £E. 2002 4EiX 6 4 HIEHE (W% 11)wHR A 1t
TR -

Table 11. Model test data
= 11, {RENSTEHIE

Mgoop  FRAITE g g HZREEE JPREGLR

TN AR e RE
2015 70507.28 26356 330.28 1378.22 1262.06 276.14 135.237685
2012 50671.45 20918 251.49 1522.72 952.15 130.21 309.4515
2009 30959.75 13751 183.39 1613.23 610.29 68.34 343.14828
2008 28441.8 12608 168.42 1399.3 641.29 56.76 144.05429
2005 20458.24 8124 179.09 2841.42 374.05 35.75 344.05552
2002 12105.65 68231 55.4 1926.2 205.02 11.16 —77.67596

WS BOAEIERIAFEX M HEM AR, #EAR Y RBE RS ETrPAEE, Bk
FELE 750 LA A 2R, FT LA R RG340 i e M el VA 1) SR BIORE B v, T A 140 S B o 2 B RO 4%
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ARIMA #5574,

431 EEHE

PL=NETE N1, FIFH SPSS Xt i b AL S M AT FIME FRES, B A EE S il B AT 4T, 15
F 2015~2018 4F 4 AW EmEAFEAE] LK 7), LA E RSt E(LE 12, # 13).
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Figure 7. Trend of housing prices
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Table 12. Model fitting results
12, BENEER

HEENA
ERXA
At
PEET SE WME kM
5 10 25 50 75 90 95
FF%;flR 0.732 0 -0.132 -0.132 -0.132 -0.132 -0.132 -0.132 -0.132 -0.132 -0.132
R 0.971 0 0.971 0.971 0.971 0.971 0.971 0.971 0.971 0.971 0.971
RMSE 868.549 0 868.549 868.549 868.549 868.549 868.549 868.549 868.549 868.549 868.549
MAPE 3.506 0 3.506 3.506 3.506 3.506 3.506 3.506 3.506 3.506 3.506
MaxAPE 13.921 0 13.921 13.921 13.921 13.921 13.921 13.921 13.921 13.921 13.921
MAE 675.434 0 675.434 675.434 675.434 675.434 675.434 675.434 675.434 675.434 675.434
MaxAE 2587.018 0 2587.018  2587.018  2587.018  2587.018  2587.018  2587.018  2587.018  2587.018  2587.018
IEA LI 13.626 0 13.626 13.626 13.626 13.626 13.626 13.626 13.626 13.626 13.626
BIC . ) ) ) : . ) ) : .
Table 13. Model statistics
% 13. BEGgHE
HRGE
A Geit- & Ljung-Box Q(18)
e TR 4 R ELIE
PRI R T it &= DF Sig.
18374.000000-#5 %4 1 0 -0.132 59.776 17 0.000 0

it RO, DIk, PAR R 7B RARRME. 3L Sig=0<0.05, KUbAELAER 2741 95 4
ML, BB & R A 22 P AR AR A B AR RN, BEER AT ARIMA B0 5 . ARIMA F1 09 H 5[]
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Figure 8. Trend of housing prices
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Figure 9. Trend of housing prices
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Table 14. Trends in house prices
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Figure 10. Forecast of commodity housing prices in Haikou City
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Table 15. Trends in house prices
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LCL 14124.1 14270.9 14315.4 14276.7 14167.4 13996.6 13771.6 13497.9 12821.8
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