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Abstract

Taking the price of commercial housing in Nanjing as the research object, the ARIMA and SARIMA
time series models are constructed to predict the housing price from January 2014 to October
2021. The results show that ARIMA(1, 1, 4) model is the best model to fit housing prices. So this
research made a short-term prediction of Nanjing commercial housing prices in the coming year
and put forward some suggestions combined with the forecast results and the development status
of the real estate industry in Nanjing.
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1. 518

s bl A TR [ R PR R BB R A, ARt b B 25 DR o P ROR I B = %k
TEAWI R, FEREAR SN 7 e BB AN, NFEEH =TT, Shasha s
WEER, FReE CREERAL” BE, QWM. 2 RS REERE, feiAREA
FITaT & o EART el il 28 e 175 i e Aot B R & P2 A2 T ANl ZAR oy, R 5 B P AR B R & 3Rk R 1
YRR, MRARRERS RIS A B R R, TR RS M AR AT R . (ER AR B ML U
Pk s R AP HITE LR, M= AR 2R 5y F N A R 5%, B~ AR Bk . PRREE AT B
WEEA FRPRGL, KRB A AERITE, FIEEAKHEAE T, HETHEHEARSE, MM
WZRE DG, ARITFREHFHL K AR E. TSR, B R R AECON ™R, R4 sk
T AR P A0 A5 R T S B R TR, AR AIE MR IR B S E R B G, 8 G EAREL By M T
WRkIT . WA BT BUN R, S-SR mEm, Rl R .

S EA AT, A N (2021) 257 7 ARIMA(L, 2, O)FE R ot 465 BH 17 759 i 53 AN kAT 1 4 301
FMI[A] o 67K 45 N (2018) 2257 ARIMA(L, 1, O)BEALNE | i AR = F 55 B A #EAT IR B 70, K24 H
(RS2 B B A NN B SR I A B4, FE51N RMSE HIWTFUIRS 5, AR T4 48 1 8] 7 5 7 0 A
R, R0 TN £ SRR B R2] . AT N (2021) 5T AR ()RR ARt ok BH T R 5 s M AT e U TR
I, B FE R I v S A B S [3] . SRR (2016) 7% L& B b ik sl AT BE e s, B &
X-12-ARIMA R H AR(2)-GARCH(1, 1)BAY N AL 17 35 it B J5 I idb A7 1 A TN, A58 2R 40y o 25 1k
58 JEFR T A IR 28 AN TN 0T G ()3 I T TR G s M oK LR Ve, AR I T s AN B B AN e
PE[4]. #M3L(2020) 9 T TR TT R & 55 D5, 0 S T ARIMA B8 SRECPIFBRL . KA IE 12 M
BRI, UKL ARIMA(O, 2, D)EERIA A ER, (HEARZERR, 1M LSTM ML IR (113 7 iR
ZERUIN, TR AERA B i [5] . HHUL AT O, 25 AT OK 22 et ik ] F7 ABE B 3k 713 B A AT 7 I, (R 2
FT Stata HfEA Eviews BAHISI, A R Studio B0k S7 1) AR ORI FE 80, PRIA SO T
R Studio #fE4r AT ARIMA BEEIFT SARIMA #78L, FHik$t 1 8NN & D S B A 24k i S A A 7
ARIMA(L, 1, 4)%F a5 T 7 i b5 AR —4F 1 s AN @B AT 1 R BT, DA Ty BOARNEURT £ (L0 Jos A 42 1 4 =
AL

2. EERIEST
2.1. ARIMA #E&IN48

B EARE T ARIMA AR —Fhinf (8] Fr 21 B SR A, SR i B s mi R 8 70 ot B 28 2 AR A
M, XA SR AT AR, R ZE S A AR S TR ARIMA(p, d, )il 5§ fEilid 20 ia 5
AP AR 18] e SR AR 2200 RS 81, d DRt 8] 7 300 s oA 1 A e 10 g A ) 22 0 Uk B AR AR 5
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PRI A B F3 o A AN BE AL R 22 U SRR, DLIK B AR SRAE T H i, BRI #eA Rk s nr
®(B)A"% =0(B)e¢,
E(g)=0Var(g)=02,E(g.5)=05s#t
E(X,.&)=0,Vs<t

b, B NIERET, A°=(1-B) ;®(B)=1-¢B— - —¢,B" HAEIHRH LN,
0(B)=1-0B—---— 0B AR T RH LI & FoRIMENE N H IS F51[6]

2.2. BURSHH R

ASCEB RS p T AL 5 2014 4F 1 A & 2021 4 10 A BN BHE AT, B RIE T2 fm & Mk .
xRN B A ISR X, AT AR TR R IR, A\ X (BFRL T X X
MIFEIX . WX . ERIBIX . ZHEX ., 2R FEAE X)) -3 55 o

X EE TR s A I L, i 1 s, i 118 AN A BRI T R BT,
WG IR 75U AR 0 7 S — B 22 0 A B, —BR 22 20 i) 3 B () 2 BoR) s BRI Kt s, Y1
IWH—BZ0 P HIERR . X —B Z 50 P AT RALRKESS, Toa A TOEPEI, ok 3 B DU A e
i =AY T IR 2 Wi p A2/ T 5%l K, AN —Br 220 Fe A e~ Aa i %2250 41 it
ITARENLIER S, R0 4s R E RS EUR LB Siit &M p (30T 5%l S K, Bk— 255 75 83k
FMEF 5. —F 2240 R AR 1 A ARG S0 AN BE ML MR G, Ak SRR Siit & L.

25000
|

price

15000
|

0 20 40 60 80 100 120

Time

Figure 1. Sequence diagram of the original sequence
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Figure 2. Sequence diagram of the first order difference sequence
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2.3. FEHRIRFEHE

N ERE RS B, 6 — B 2 5 7 AR AT AR G R i AR OGRS 56, &) 3 R A 4 B, e AH %
R LR, BHEXRFCLENE I #ERESERE, W28 ARIMA(L 1, 0). ARIMA(L, 1, 1),
ARIMA(L, 1, 2). ARIMA(L, 1, 3). ARIMA(L, 1, 4). ARIMA(L, 1, 5)RE R R BEAT A o B 1 A< K,
SV, E\H B )\ R AR Uk 22, WD HI AT ReAEAE TN, kS| N H E SARIMA
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Figure 3. Autocorrelogram of the first order difference sequence
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Figure 4. Partial autocorrelation of the first order difference sequence
4. —MESFIIREHEXE

X 25 P AT T SARIMA L4, 45 KB ARIMA(L, 0, 0)(1, 1, 0) [12]it 5 1 F1 Mk 7 A 56 (an
%1 FR), (HRB RIS (W 5 FTR) S IR EAR TR SR, RIE A R R AT
PRI 2 (1 B A S AT A, BRZET G — MR s B sk, KFWrbadiiR, A2pEyLshi,
A 1% ARIMA(L, 0, 0)(1, 1, 0) [12]H 74 4 Jyfbh S A5 7Y

Table 1. White noise test of SARIMA model
% 1. SARIMA =B BIZ FE IS

FEbR AL TR FEIR 6 B FEIR 12 iy
X-squared 473.95 788.52
p-value <2.2e-16 <2.2e-16
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Figure 5. Significance test of SARIMA model
5. SARIMA 1) B E M1 10

ARIMA R A RCR IR 2 Fras, R4 AIC 15 5 N B/ M JE A 2 S A AL ARIMA(L, 1, 4)
FET, FINARTR ) J5 FE Rk XM
x, =0.7603x,_, —0.3529¢, , —0.0932¢, , —0.1958¢, , +0.2567¢, , +192.1371

Table 2. Fitting effect in ARIMA models
%= 2. ARIMA BRI SR

AR AIC {5 EHEN
ARIMA(L, 1, 0) 1323.45
ARIMA(L, 1, 1) 1323.28
ARIMA(L, 1, 2) 1322.12
ARIMA(L, 1, 3) 1323.34
ARIMA(L, 1, 4) 1321.64
ARIMA(L, 1, 5) 1323.56

X ARIMA(L, 1, 4)3HA TR B MR EG, W 6 Fn, MR T A SRR =N p B D%
KT 5%l FoKF, A B 52 74 I P 51, BB AR 22 S fE B s hn il iR Y, BN S REA

i

Ho
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Figure 6. Significance test of ARIMA(Z, 1, 4) model
E 6. ARIMA(L, 1, HIRBE K BE MR

2.4. 1RETR

ML T B — AR AR A EAE O INAE X AT RO, IR, RIS 2021 4R B AN T
W, i3k 3 pras, KT EERS T FOE 5 Ik 35 2, ANFFE TR P B R R, T A S T
TRIIAE 2 5 2 B &, HoA R IR AR 2 22 W /N T IE A T AR X iR 22, DRI A T A% TR Y
F1R 0000 205 SR B S AU T T VA TSR (1 TR0 AR o TN ASE 2R A5 8 £ S A AN S B B AR B, PR AR
W7 N 1.0270%, FARAHRIRZEN 4.1171%, F/MAXRZE Y 0.3870%, 45 R U] ARIMA(L, 1, 4)
VRTINS AL BA B A TR P o DRI ok #3847 2 2 T ARIMA(L, 1, 4) B850 B 3 117 7 ot 55 I A% 1EAT
T, PN EERANGE 4 Fros, MEERLTRINEE R B, T B A R A b SR R T R A A PR U
BTGB, AR 5T U AR R i A% R AL R, HHTRE, R AR IR AT R i
B = SR A2, R AR AP TR B U AT R S T £ B0 %o S BT SBUR R0 s AN R4 s AT B A
CEE -8
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Table 3. Comparison of predicted values of ARIMA(1, 1, 4) model with or without drift term
< 3. ARIMA(L, 1, HER B T EB M TUNE L5

Month test Forecast (JCIE#2 1) FXTRZE Forecast (5 {5 10) FHXR 2
2021-01 33,558.13 32,844.58 0.021263 33,805.43 0.007369
2021-02 33,863.38 32,883.38 0.02894 33,994.42 0.003870
2021-03 34,013.63 32,917.65 0.032222 34,184.17 0.005014
2021-04 34,157.88 32,947.92 0.035422 34,374.50 0.006342
2021-05 34,168.75 32,974.65 0.034947 34,565.26 0.011604
2021-06 34,281.38 32,998.26 0.037429 34,756.34 0.013855
2021-07 34,474 33,019.11 0.042203 34,947.68 0.013740
2021-08 34,550.25 33,037.53 0.043783 35,139.21 0.017046
2021-09 34,384.63 33,053.79 0.038704 35,330.89 0.027520
2021-10 34,118 33,068.16 0.030771 35,522.68 0.041171

Table 4. Forecast of Nanjing commercial housing price from November 2021 to October 2022

4. ERTERESE 2021 £ 11 A~2022 £ 10 AMENTU

Month
2021-11
2021-12
2022-01
2022-02
2022-03
2022-04
2022-05
2022-06
2022-07
2022-08
2022-09
2022-10

Forecast
34,111.47
34,194.88
34,278.42
34,311.86
34,377.04
34,466.49
34,574.47
34,696.62
34,829.59
34,970.84
35,118.41
35,270.82

3. EREEN

3.1. &g

AN} R BT R S S I T ) B ST T ARIMA A RLAT SARIMA AR ALBEAT ELA i SR 41 7
ST b s A A A R BLAR AR, B —M E e H G RO RR Y, S AipENIEAR I ZE T
FRP AR AR 781, R SR A A Guih 25 o WS ZE 5 P A AR DG A B AH G I, TR
FAEFTRN, HIHE T ARIMA BRI A 1540 SARIMA 8, HEAHL A A i S50 v
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AN AR 22 AL % 1A OB, AR AIC {5 S5V U i /DA i ZEURTIRSE R 6 25 W A 26l o A I A0 AR
4 ARIMA(L, 1, 4R, Oy 7 o SO A B (RO TREINAR P, XA B fpe il — 4 2 B 5 A EAT 1 900, g
TIEL S SEPE A BB, 3% 1 T AN T 54 B8 4 ) A TR A UK S AR RO IS A o 25 8 B LY
B, WIEZ GBI 2B R R W IR, AN E ARRBEE IR RERAE 2K, BIA S U R R —
TR HAT 7RI, SN R EAT R R

3.2. Bl

1) RIBCKELIARSS & B, I8 5 S5 A ah e 5 AR O, K s I SR s s A
AT DA AR IF A R 1A, e A A, PR S, WEMRIE, SO ish w R
A PRAPIRES .

2) B BNLEIEr, REE A E E AR R AT, RS K IR A, TEUF B
KB SR A R T 3 KA W B A, R A R Ntk e, S A TR sh g s 25 . S35
TR, FERCTEUR NIRRT PRI & B S, 513 Je RO A M, 3 S th BRI b B
W3R B3 A BRI -

3) MR BE S A IR, B AN T BTk SR T LR B BB ARG, W m s AR
AN R B3 0O B, 7 SRRSO R R R I 5, ™ R
Re S RIS, A NZEME, MEWE ARSI, PO R R, LB T
AR T T 55 .
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