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Abstract

Firstly, based on the time series analysis theory, the GDP of Fujian province from 1978 to 2015
was fitted and analyzed by Eviews software; the ARIMA(4,2,2) model and ARIMA(4,3,2) model
were established. Secondly, using the two models, the GDP of Fujian province in 2016~2018 was
used to test. We found the prediction error of ARIMA(4,3,2) is smaller, so it is considered that the
model has a good effect. Finally using ARIMA(4,3,2) model, the GDP of Fujian province in 2019~2023
was predicted.
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1. 51§

HE AR R R E R GT SOR PG R AN X I E A Oy, ITERE T FEORINZ K
fiti, GEHAFEIFFEARTE, (HRAREA SV KR AMIE S A0 LI R AP AE — S Z R . Rl XT AR
GDP (135 10, KA B T BUR X ARSI B8 47 1 P 3, 10K 2 T BURF AT 2 L B (42, A
i MA TSR RIGFHI R RE[1]. HAT GDP TR 3= B4 £ Jual AR | AR = AU AL . IR (B B 15
B NTARE AR W] AR A S5 2], bt 8] P SRR A o A, Ik R B A 1V £ B I
6] 7 FU RSB GDP @47 B 78 8131 [4] [5]. % FH 0BT 8] 7 S A B 048 1 [ H (AR ZY . #83)°F-3)
MAYEERY [ AR 3P BI(ARMA)E RS . SR [0 A8 3l F BI(ARIMAVSE AL [6] . AR 3C 3= B I [R) /57
IR ) ARIMA B8, J83d Eviews BUfF, 254 1978~2015 FARE4 GDP ik @ i [A] 7 51,
L L LR 2016~2018 FEHIAR 4 GDP AR 3T T, 368 0] b 0 5 31 S8 i 22 (T 5
FAXHRZE, TR B TN AE R, SRR HE R 1 ARTMA BEAY 6 48 48 Aok GDP #EAT 10«

2. HiBWEE

RNT T ATAR A GDP, BATEMEA R E MW RSRTHESIEER] T 1978~2018 FE AR EE
GDP ##5[7], & 1.

Table 1. GDP of Fujian province from 1978 to 2018
= 1.1978~2018 FFi8EE GDP

A A B E L TT) A A B E AL TT) A A B E L TT)
1978 66.37 1992 784.68 2006 7583.85
1979 74.11 1993 1114.2 2007 9248.53
1980 87.06 1994 1644.39 2008 10,823.01
1981 105.62 1995 2094.9 2009 12,236.53
1982 117.81 1996 2484.25 2010 14,737.12
1983 127.76 1997 2870.9 2011 17,560.18
1984 157.06 1998 3159.91 2012 19,701.78
1985 200.48 1999 3414.19 2013 21,868.49
1986 222.54 2000 3764.54 2014 24,055.76
1987 279.24 2001 4072.85 2015 25,979.82
1988 383.21 2002 4467.55 2016 28,519.15
1989 458.4 2003 4983.67 2017 32,182.09
1990 522.28 2004 5763.35 2018 35,804.04
1991 619.87 2005 6554.69
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3. ARIMA(4,2,2)1R BB 3 31
3.1. FRMKRE
FH Excel 24| HAREE4 1978~2015 41 GDP B FE, WA 1.
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Figure 1. Sequence diagram of Fujian province’s GDP from 1978~2015
B 1. {2i#E 1978~2015 & GDP FIFE

AT LA H, KRBEA 2002 SEFF4E, 1R GDP BRI R, MafkiasiokE, % E 7
SRR EAHEaSR, FATUCZERF AN IR RT S B R R @ AR R, FRATAT BlE
AR AR B0 (1 77V — X R P AR AT AR SG, 7E Eviews HAGAREEE GDP IR R] 7514 4 8 (X}
HFAT AR AT IS, /320K 4 Rl 2,

HISITEE R, BEAKTRN 10%0 t it 2H N-3.215267, Wl E RS (X t {5 1.419408, K
TREKT10% FH e, BTUCARRIEL SR, FPAEE AR, Bt (a5 52 e PRan). T EE
TP IR R T RT A, BAIRT AT 25, (BT IRMGF 5 2 EugKEass, FrCARATE Je x5t s
FE AN H, R bR o] BEAZAE 1N 5707 22 il f. K BOGH 28U 197 91 {LNX ) JE4T ADF #3645 5 anfe 3.

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1.419408 1.0000
Test critical values: 1% level -4.284580

5% level -3.562882

10% level -3.215267

Figure 2. Unit root test of {X}
B 2. (X} R B ARG LE

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.5631493  0.7971
Test critical values: 1% level -4.273277

5% level -3.557759

10% level -3.212361

Figure 3. Unit root test of {LNX}
[ 3. {LNX} B B ARG T8
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HIZAT 45 R mT A, RO S R 8] 7 SR AP AR, DR AT B F AT — B 295, 19 21741
{(D(LNX)}, HEAARAIGEE KW 4. s g Ralm, —MZzE5 )5 BEKTR 10%0 1) ¢ Sk 28N
—3.215267, TIHAIFA]{D(LNGX)} ) t 18 5-2.289593, KF-3.215267, FRUAASBEIEAA RS, %0 1H)
FEAR SRR AETAR N, T DARE T R IRATE AR LR 5 5T B 225, 19 31F 51 {D(LNX,2)}, FHfr ik
e RanlA s,

B T4 BaTa, By 240 JE R a7 5 {D(LNX,2)} ) t Geitw16-7.130786 /T 5.3 /KF 1%l 5+
1E-4.252879, FTUANTEERAAR, BIFFFE.

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.289593 0.4269
Test critical values: 1% level -4.284580

5% level -3.562882

10% level -3.215267

Figure 4. Unit root test of {D(LNX)}
B 4. {DLNX)} MU ATRAG TR

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.130786 0.0000
Test critical values: 1% level -4.252879

5% level -3.548490

10% level -3.207094

Figure 5. Unit root test of {D(LNX,2)}
& 5. {D(LNX,2)} B B LRI TE

3.2. RELAG

B Z S A I TR R A {D(LNX,2)} ©28°TAS, 45 N RIATREE T 5 A < B B A 2 B SRR 5 7 ik
7RG, G IE AR I I p.q U . AR Eviews 2] PP 41 (1 B AR 5C R B AH G B W4 6.

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

1 0028 0028 0.0315 0.859
2 -0.533 -0.534 11.472 0.003
3 0.151 0.265 12.414 0.006
4 0.072 -0.384 12.635 0.013
5 -0.257 0.046 15.560 0.008
6 0.095 -0.071 15970 0.014
7 0.088 -0.123 16.337 0.022
8 -0.116 0.071 16.999 0.030
9 0.068 -0.062 17.231 0.045
10 -0.001 -0.097 17.231 0.069
11 -0.208 -0.143 19.590 0.051
12 -0.002 -0.121 19.591 0.075
13 0.185 0.064 21.616 0.062
14 -0.013 -0.095 21.627 0.087
15 -0.094 -0.026 22.199 0.103
16 0.072 -0.002 22.555 0.126

Figure 6. Autocorrelation diagram and partial correlation diagram of {D(LNX,2)}
& 6. {DINX,2)} #9 B 18 xEF1R B 18 X<E
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B [A]7 51 {D(LNX,2) ) AR R ETE k=2 DUS#AN i Z N, wEHKCERETE k=4 51
AN HEZE N, Hgb N A5 bR 2 P B A O R B0 R B A G R ECE A PUEBE T 0, fFIEERR
B EUE, BT LAACRIZ T 91 ) E A G R BRI A DG R B NIER, FTUSREY. p <4, <2 1)
ARIMA(p,2, )18, S5 & 2% A (1) B R AR B 3R 47 Yot
3.3. S8t

2t 2K, A ARIMA(4,2,2) 808 I 7 ALES, BT PUIX B L ARIMA(4,2,2) B 28 (1) s A it A2 S
£ Eviews HIZ1745 8%, AR(D)A AR(3)IF) Prob(ffFEHEZ)E 4 o4 0.1287 F1 0.6662, ¥IKT 0.05, ik
BHBEE R, ZBEARE. BRARENDEETMT, 855K MA) T B2 0.5855 K
T 0.05, REAME Ak, KPR OGHAT A, &SR 7.

Variable Coefficient  Std. Error  t-Statistic Prob.
C -0.002500  0.005357 -0.466704  0.6443
AR(2) -1.1565004 0.131887 -8.757538  0.0000
AR(4) -0.493897  0.113724 -4.342954  0.0002
MA(2) 0.999939 0.061040 16.38166  0.0000
R-squared 0.597533 Mean dependent var -0.000129
Adjusted R-squared 0.554411 S.D. dependent var 0.069243
S.E. of regression 0.046221 Akaike info criterion -3.194289
Sum squared resid 0.059819 Schwarz criterion -3.011072
Log likelihood 55.10862 Hannan-Quinn criter. -3.133557
F-statistic 13.85696 Durbin-Watson stat 1.383367
Prob(F-statistic) 0.000010
Inverted AR Roots .25+.80i .25-80i -25+80i -.25-80i

Figure 7. Modeling result of ARIMA(4,2,2) after the AR(1), AR(3), MA(1)
are eliminated
& 7. ARIMA(4,2,2)5B% AR(1). AR(3). MA(1)IRIERIELE R

LEi Prob {H3/8F 0.05, S8 E%E, HWRWALERL RN, BTl DL ZHER, BTN .
x, =—0.0025—-1.155004x, , —0.493897x, , +&, —0.999939¢, ,

3.4, ERKIE

BN SR ST AR AT (MR ARG NG, RSO B A N . IR TR PR, R A
M RBUE B EAREZEN, RSN A, A —FRE MR E S KT 0.005, R KT
0.005 WA E R . 7F Bviews AT AR A A, 25 Rani 8.

ARIMA (4,2 2) B BL 22 1) 9 M 55 R BUITE bl ZE N, PAEWBII KT 0.005, FrLART LK FAI 2
(A AT oeEe, BN ERER 4, o] DA AR AT Tl .
4. ARIMA(4,3,2) {5 B 38 31
4.1. FRRMRE

Z AT FRATTXF B BUG IR R S INX Y 3047 7 B 2240 RS TR, IR RRATIOR 2T =
R, XHEE TR ZE A = I ROR, 3 H T RCR B U IR T . E Eviews HR BUH B0 FR ]
FHLNX AT =M Z 05 355 {D(LNX,3)}, BT HRARAL, 4558 9,
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Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

1 0295 0.295 3.0478

2 0.034 -0.058 3.0902

3 -0.139 -0.146 3.8139

4 -0.260 -0.195 6.4318 0.011
5 -0.209 -0.092 8.1856 0.017
6 0.017 0.100 8.1973 0.042
7 -0.003 -0.093 8.1978 0.085
8 -0.105 -0.195 8.6982 0.122
9 -0.111 -0.106 9.2767 0.159
10 -0.121 -0.081 10.006 0.188
11 -0.088 -0.076 10.409 0.237
12 -0.145 -0.271 11.554 0.240
13 0.053 0.008 11.714 0.305
14 0.160 0.077 13.256 0.277
15 0.045 -0.164 13.387 0.342
16 0.028 -0.136 13.440 0.414

Figure 8. Residual correlation diagram of ARIMA(4,2,2) model
[ 8. ARIMA(4,2,2)1R BU ) 7R Z 1E K [E]

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.928516 0.0021
Test critical values: 1% level -4.284580

5% level -3.562882

10% level -3.215267

Figure 9. Unit root test of {D(LNX,3)}
& 9. {D(LNX,3)} By B LRI TE

A AR K IR 25 AT, =200 5 A {D(LNX,3)} 1 t Siit&1H N—4.928516 /N T B KTF N 1%
Kl A E—4.284580, FrUANAFIERNAR, ZFH T2,
4.2. EENAR

7E Eviews F =P 243 B9 B AH < A B A3 5< B An ] 10, B 18] F2 51 {D(LNX,3) } A B Ao B R EUE k
=5 DUGHEN TSR MEZE N, WA CE R k=4 G BFREZEN, BN 5 hREZE N 1 E A
KABR A B REEEREET 0, BAEEERKEESHEIE, AT NIZF ) B A < R E0
i A5 BB MR, TTRLZR . p <4, q <5 HIJLA ARIMA(p,3, )RR, 146 W 3@ i K 06 () B e A
A,
4.3. S8ET

Zid24, RA ARIMAM4,32)MAG@E T 756, BT A BLBAE ST ARIMA(4,3,2)8 5 6 3t T4
7 Bviews [ JLUGEITEE B, AR(1). ARG)FI MA()RIFEBERER KT 0.05, WABED t 165, SHA
WE, HIBRARZETEN M, RAERERWA 11,

LR PEBERE RN T 0.05, S8R BARITERAL B, B DOZARE R A i, A 5 RN

x, =0.004544 -1.272193x,_, —0.605696x, , + & —0.999971¢, ,

4.4. {REKW

FIH Eviews X ARIMA(4,3 )R 4T (Mg AR 56, 45 SR ani&l 12.
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JATEAR S BRS

5

Autocorrelation  Partial Correlation AC PAC

Q-Stat

Prob

1-0.210 -0.210
2 -0.628 -0.703
3 0.384 0.026
4 0.106 -0.399
5 -0.335 -0.197
6 0.211 -0.094
7 0.057 -0.305
8 -0.192 -0.062
9 0.168 -0.078
10 0.055 0.030
11 -0.227 -0.029
12 0.004 -0.225
13 0.190 -0.004
14 -0.050 -0.148
15 -0.094 -0.050
16 0.091 -0.017

1.6757
17.134
23.107
23.578
28.431
30.426
30.578
32.338
33.746
33.904
36.676
36.677
38.809
38.967
39.536
40.102

0.196
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001

Figure 10. Autocorrelation diagram and partial correlation diagram of {D(LNX,3)}
[ 10. {D(LNX,3)} #9 B X EF R BEHXE

Variable Coefficient  Std. Error  t-Statistic Prob.
C 0.004544 0.006755  0.672727 0.5068
AR(2) -1.272193  0.093094 -13.66574  0.0000
AR(4) -0.605696 0.091160 -6.644336  0.0000
MA(2) 0.999971  0.050818  19.67734  0.0000
R-squared 0.685989 Mean dependent var -0.004638
Adjusted R-squared 0.651099 S.D. dependent var 0.094313
S.E. of regression 0.055709 Akaike info criterion -2.817440
Sum squared resid 0.083794 Schwarz criterion -2.632410
Log likelihood 4767032 Hannan-Quinn criter.  -2.757125
F-statistic 19.66142 Durbin-Watson stat 2443716
Prob(F-statistic) 0.000001
Inverted AR Roots 27+.84i 27-84i  -27+84i -27-84i

Figure 11. Modeling result of ARIMA(4,3,2) after the AR(1), AR(3), MA(1) are

eliminated

& 11. ARIMA(4,3,2)3B& AR(1)s AR(3). MA(1)IIRIEIELER

ARIMA4,3 )T 5E 22 1 H A= REUUTE —EAMEEN, PAEM KT 0.005, FrbAal LA N ZE T
R A 2 (815 AR e Ee, B A Mg 4, BT BART BAA T 3 .

5. MNE R

A Eviews X244 2016~2018 £Eff) GDP HEATHM, 73 B FIAE, (EL IS T 10 45 SR BUn £

JEBTIAE, AT ERG IR O IR P A ME R, I8 RS 75 2 R s ik 2.

XS EE R BUR I, ARIMA(4,3,2) 158 2R () 7 B AR X i 22 B /s T 8CR SE 4, B DA i #%

ARIMA(4,3, )R8 FEAT 70, 15 248 2244 GDP HOlll{E W+ 3.

TR H 2019~2023 4E] GDP {82 55 39,077.03 14,76 44,903.9 12,76 52,959.35 127G+ 63,306.92 12,

I 78,094.12 127G
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Autocorrelation  Partial Correlation AC PAC Q-Stat Prob

1 -0.294 -0.294 29499

2 -0.022 -0.118 2.9663

3 -0.036 -0.087 3.0146

4 -0.153 -0.217 3.9008 0.048
5 -0.141 -0.316 4.6805 0.096
6 0.122 -0.105 5.2930 0.152
7 0.057 -0.017 5.4298 0.246
8 0.059 0011 5.5865 0.349
9 0.010 -0.032 5.5909 0.471
10 -0.136 -0.182 6.4884 0.484
11 0.064 0.000 6.6968 0.570
12 -0.149 -0.148 7.8960 0.545
13 -0.010 -0.182 7.9022 0.638
14 0.143 -0.045 9.1320 0.610
15 0.010 -0.058 9.1379 0.691
16 -0.134 -0.256 10.355 0.665

Figure 12. Residual correlation diagram of ARIMA(4,3,2) model
B 12. ARIMA(4,3, )15 B TR E 1 X E

Table 2. Comparison of model results

F+ 2. BELGREE

Ay HSE ARIMA(4,2,2)# 74 ZEAH ARSHR 2
2016 28,519.15 29,013.31 494.16 1.7327%
2017 32,182.09 33,052.75 870.66 2.7054%
2018 35,804.04 36,147.03 342.99 0.958%

A HAE ARIMA(4,3,2) 1% Al MR IR 2
2016 28,519.15 28,696.2 117.05 0.4104%
2017 32,182.09 32,257.63 75.54 0.2347%
2018 35,804.04 35,457.49 346.55 0.9679%

Table 3. GDP forecast of Fujian province
3. f8i2E GDP Ul

E Ay 2019 2020 2021 2022 2023

TR 39,077.03 44,903.9 52,959.35 63,306.92 78,094.12

6. REERE

AIAEX AR DS GDP AT AT Fed fE i, o Jalidk 1w SE ORFIRE S 77 3%, A48 1 0t o B A
B UAMER,. REEREE SR E MW EWEES TR @4 GDP #¥E, igH Eviews #ff, HETH
6] 77 30 o0 AT R B BOHR AT T P AR AR S . BRI ST AR IS — RYIAHE, T
T ARIMA(4,2,2) . ARIMA(4,3,2)/MERY, 25 EAT3AT 0, FEXT s &, o5 iRz,
BRI ARIMA(4,3,2) 879 (1) 5000 2% SR A 5T ARIMA(4,2,2) 888, BT LU E ARIMA(4,3,2) 72 S e A,
A LUK A8 4 Aok GDP #EAT A 20 .

TEA VAR A K, FEANE S E X (1 255 5 R 25 55 52 31 H 4R 9¢ 35 850 Bl 34 S 98 R 1 DL 5%
M), T 6o 1 A 7 900, 5 S LA 1) R ELAA A3 T, T ) AR 2 P M B 2 T PR . LB Ah, ARIMA AR HU7E
TN A ORRE R, JEANE R TR ITON  RIAE G, AR AT LS ARIMA A58 5033k 47 KL I T30
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SE ik

[1] RE:Z. SCEIFBUSRAR @A S5 FE &= P THEA T[], k54, 2009(6) : 112-113.

[2] ZFSFEN. BEFFIERAEH LT GDP Tl (R H [D]: (A2 A0 3], AN #BHH R, 2013.

[3] #ukHk. 3T ARIMA BV 5117 GDP Bl 204 [1]. WAL REIRERLE AR 2B %441, 2019(3): 60-62.

(4] KBE. FEFHHEFF AL GDP FINBAHT 7)), 3 5FFK, 2018(21): 16-18.

[5] BB, 5kEE. BFFITEHI RS GDP Wil ¥R A ], 15 8 R 554 (B 28R AR), 2019, 32(3): 136-140.

[6] FhEREF, HEFAR. ET ARIMA 515 Bkt SVR HA R 122 H I 7 ], KM (B R ALER),
2014, 54(3): 348-359

[7] #WESH R E M. 1978-2018 FF E 4 77 S {H[EB/OL].
http://tjj.fujian.gov.cn/, 2020-02-01.

DOI: 10.12677/5a.2020.93046 447 Gt 5 8


https://doi.org/10.12677/sa.2020.93046
http://tjj.fujian.gov.cn/

	Forecast and Research on GDP of Fujian Province Based on Time Series Analysis
	Abstract
	Keywords
	基于时间序列分析的福建省GDP预测研究
	摘  要
	关键词
	1. 引言
	2. 数据收集
	3. ARIMA(4,2,2)模型的建立
	3.1. 平稳性检验
	3.2. 模型识别
	3.3. 参数估计
	3.4. 模型检验

	4. ARIMA(4,3,2)模型的建立
	4.1. 平稳性检验
	4.2. 模型识别
	4.3. 参数估计
	4.4. 模型检验

	5. 预测结果检验
	6. 总结与展望
	参考文献

