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Abstract

Per capita GDP can reflect a country’s economic development level and people’s living standards,
so many domestic scholars attach great importance to the research and prediction of GDP. This
paper obtains the data of per capita GDP of Fujian Province from 1978 to 2018 through Fujian sta-
tistical yearbook-2019. Using R software and Box-Jenkins method, ARIMA model is established,
and the data are modeled from the perspective of unit root nonstationarity and trend stationarity,
and the per capita GDP series of Fujian Province is predicted and analyzed. The analysis results
show that the prediction ability of modeling from the perspective of unit root nonstationarity is
better. Therefore, the per capita GDP of Fujian Province is predicted by the model established
from the perspective of unit root nonstationarity. The prediction ability of ARIMA model is tested
through the per capita GDP of Fujian Province from 2014 to 2019. It is found that the short-term
prediction ability of ARIMA model is considerable. The per capita GDP of Fujian Province in 2020
is predicted by ARIMA model. The forecast result is very confident that the GDP will “double” in
2020. However, the novel coronavirus attacked Wuhan in 2020, and it also had an impact on Fu-
jian’s production. Therefore, the government, enterprises and individuals of Fujian province still
have a long way to go to realize the “double” of 2020 gross domestic product.
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HE

ABGDPT] LA Rt — E 25 & R A A RAEF AT, FikENIRS%E48ENX GDP IR &R
M. ACEEBRLSH R (BREITEX-2019) , FKEN1978F 2018EMBRAE A\ BHIX 4 7= ME (N
¥IGDP)#E. EFAREAE, KA Box-Jenkins7¥EE LARIMARRR!, F:MBEAIRIEPR MBS PRtk
BB BT, HNERE ABGDPRIHAT M . g RER, MENRIEFRME
FERTEEN T I E . Bk, Z3CRAMNEARIEFRMEAEE L EE X E S AYGDPRE
ITHMBFF . Hid2014F2019FERE A\ BIGDPRIFRARIMARLEL )TN EE 77, RILARIMAREE! )45
BATRMI AL AR AT W, FHfE FHARIMABE R TR 20204EA8 B2 48 A¥IGDP, T4 R xF 202045 X £ 7= BE
“B—B” REBL. HRET2020EHEERBRHREZRD, XHEEE PAEFZHUFEE T AR KR
W, BEHEXEB2020EMXA~ESE “B—F” , BEEBF. . MEEEEIZE.
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A¥JGDP, ARIMA, BAARIEFR, &H-TR, il
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1. 518

TEE R & BT BUR RIS 2, IERRRTE TR VP H 20 5 T 3502 il 5 46 24 I 40 5 B0k AN 22 W 1 1 it
DA B 5 AL & S B AT NI AT HE 26 (1] . X E %X GDP #lill 7 1, X468 H H ARIMA A5 585%6 3 [
1978 % 2007 4] GDP HHAT 44T, FFFA K =4 GDP #ff[2]; T IEF. FLAFH KA ARIMA fHAY
P RE 1978 #2008 1) GDP AT T 40 4T[3]s RIGHE. FRET ARIMA-GM #i4!, XJEHE 1978 =
2005 4E1f N5 GDP JEAT T 43T [4]. XfHUIX GDP T 77T, M5, &R H ARIMA BT 1978 £
2005 £ 444 GDP BEAT TN #[5]; #SCHER A ARIMA FEAI X 1949 4E % 2005 4E I GDP #E4T 7 43
¥r[6].

T M SCHERR B, KA R RN GDP AT I AT, AR 2 b N5 GDP, i
X XIS GDP AT /b AT L, TR E N CEEECK, BEE AN DK, Bralid i ntg B A2
#m, EPERE R GDP M3 K AR 2 BT AN DKM RE . S8 7 5 BRI AR 8 R R R KT LA B N IR
ARG KT, AR 4 A3 GDP BEAT TN 43 #7 o A SCIE IS A A R 3, K H Box-Jenkins 777437 T ARIMA
B, XF 1978 42 2018 AR EE 4 AN F5 GDP @47 10 73 #r[7] [8]

2. BUERE

ASCHAERIET (2019 FAREGIHEL) BT ZFEMHXAE™ B, W SO ES N GDP,
FEAX (8] 1978 % 2018 4, HAIE L 1 Fron[9].
3. KiEMZR

K174 1978 % 2018 FAREEH A\ GDP /7. K 1 BF, 1ZMa4EE# A3 GDP & F I+
%, tEE A5 GDP [P HI AR T4, X IFAEE, BB EL G EE KA. T8N
GDP FFHISE N1, St T e ab 3, i “lgdp” -
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Table 1. Per capita GDP of Fujian Province from 1978 to 2018
%% 1.1978 & 2018 &2 & A5 GDP

GR A#J GDP (Jt) R A4 GDP (Jt) Fy 14 GDP (Jt)
Year Per Capita GDP (yuan) Year Per Capita GDP (yuan) Year Per Capita GDP (yuan)
1978 273 1992 2557 2006 21,105
1979 300 1993 3556 2007 25,582
1980 348 1994 193 2008 29,755
1981 416 1995 6526 2009 33,437
1982 457 1996 7646 2010 40,025
1983 487 1997 8775 2011 47,377
1984 591 1998 9603 2012 52,763
1985 737 1999 10,323 2013 58,145
1986 809 2000 11,194 2014 63,472
1987 999 2001 11,691 2015 67,966
1988 1349 2002 12,739 2016 73951
1989 1589 2003 14,125 2017 82,677
1990 1763 2004 16,235 2018 91,197
1991 2041 2005 18,353
(=2
1= —
2 8
]
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=}
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Figure 1. Time series of per capita GDP of Fujian Prov-
ince from 1978 to 2018

[& 1. 1978 = 2018 FiaE & A4 GDP B FE

3.1. B{UiRIEFRRER

3.1.1. MR

Xof B O A FEAN 2 SR e 3, AN S U P Rk . AR A X N GDP R AT —
224y, AbFR S A R AR 4 A 35 GDP FX AU K

SRS AN GDP SHEUE KR F BT REAN t /50, B IHIEZEE RN 0. SITERER, t
{4 12.526, p {4 3.021e ™, TEALM] & FLA) &2 M AKCF M AR L3848 0 0 (IR %, EiFEE4 Ay GDP
SO KR FHIMEAR R 0. Fitk, FEFNE AL AR b 75 5 5 0.

DOI: 10.12677/ass.2020.98158 1138 HEREERTE


https://doi.org/10.12677/ass.2020.98158

MREE 5

LSRN N GDP 7 511k 47 X Bk A 3, (B4R 44 A\ 35 GDP X 08 KR 7 541598 vl e A7 7E IR A2 ik,
EAT T A 2448 N 35) GDP S #iuf K 22 EAT 47 A 1 BN 15 6 & 35 10111 Dickey-Fuller S A7 AR50 o 4550 45
Zox, ADF MGGt E-3.4677, p (N 0.01727. fEARMT&FEH B MEKF T, #Ia4mas ALY
GDP K 2 P SIAAAE AR M SR, ATV AR, BT ZEX a4 A5 GDP 44
WK T I ZE A B . ] 2 AR S NI GDP S0 K2 7 41 5 MR AR A 5% iR 2 (ACF) FUEE A B
FH R AL(PACF). M 2 0] LU HiAR 4 A28 GDP XK % 7 51l ACF A1 PACF 282/,
BRI AT 412 AR
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Figure 2. Sample autocorrelation function of logarithmic growth rate of
per capita GDP in Fujian Province from 1978 to 2018 (ACF) and sample
partial autocorrelation function (PACF)

[ 2. 1978 Z 2018 FRiE A A GDP M HIEK R A B X R
(ACF)FN#£ 71 B 48 55 &K 8 (PACF)

3.1.2. BEEMH

MAR A N GDP X B K2 5 91 R A i [ AH SR B B((PACF) B B, 1B 3 By 4 Brdf A &
EP. WARES N GDP XEO K FHIRIREA B AH KR E(ACF) B L&, 0 i H AH S & Boz iz KT
FABBY B I AH G EL, ACF 7E 1 Y2 JE JFIAER . AR4E Lk T,

SR A S FANY GDP 43 HE ST ARIMA(L,1,0). ARIMA(3,1,0). ARIMA(4,1,0). ARIMA(1,1,1).
ARIMA(3,1,1). ARIMA(4,1,))#5R, &4 R 2 fir, BiRaEIET AIC HENIEZHEE T BIC #EN, 45
RHEE R ARIMA(3,1,1) 17,

Table 2. Fitting results of ARIMA model of logarithmic per capita GDP Series in Fujian Province
2. BEEXH ALY GDP FF ARIMA #ERIBI S 4R

R AIC BIC
ARIMA(1,1,0) -102.13 -98.75
ARIMA(3,1,0) —109.80 —103.04
ARIMA(4,1,0) -110.06 -101.61
ARIMA(1,1,1) —105.74 -100.67
ARIMA3,1,1) -111.95 -103.51
ARIMA(@4,1,1) -110.07 -99.94
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A ARIMA(3, 1, L)ALy
(1-0.68B+0.25B* ~0.48B° )(1-B)lgdp, = (1-0.53B)a,
o =0.002572
FREAETHIORRHE R ZE 5509 0.18, 0.22, 0.14. 0.16, AIC fE4-111.95, BIC fE’y 103.51. fE 5%
MR ZKP T, ar2 RECREZF R, FIEF AR W EH U a Ry
(1-0.54B-0.378°)(1-B)lgdp, = (1-0.64B)a,
o? =0.00266

BRSO IR 2 B 0.1, 0.12. 0.10, AIC {fi~-112.78, BIC {HM 106.03. 7E 5%[F) %%
MAKTT, G R&EHEEEERT 01, H AIC{HAM BIC {EXID.

3.1.3. ARIMA(3,1,1)#& 846

3 JAEE G X KAL) GDP £%1 ARIMA(3,L BRI . A 3 HI ARIMA(3,1,1) 5% 20
HRHRE(ACF) T LA, 7E 5% R EMKV T, REAFEAMAHE, NEagEFRS. ME 3 1)
ARIMA(3,1,1)84 Ljung-Box Ziit & p AT LAE Hh, #A47E 0.05 K4 FRI p {34 KT 0.05,
BRI AL, & 1 ARIMA(3, 1, 1) 5 58 73 7
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-] L L1l |
O_ ||II ||||I "l"ll |||||||||"
o
T T T T T
0 10 20 30 40
Time
ACF of Residuals
S N
< g_ ; . : 1 . 1
T T L I
0 5 10 15
Lag
p values for Ljung-Box statistic
— 0O o @0 o 9 9 o o o o
s 2] .., 07
<
ER
=l T T T T -
5 10 15 20

lag

Figure 3. ARIMA(3,1,1) model of logarithmic growth rate of per capita
GDP in Fujian Province from 1978 to 2018 inspection chart

[& 3. 1978 & 2018 FRiEHE A GDP 3K R ARIMA(3,1,1)1EH!
136

3.2. #EBERER

321 HHPRMRE
HifEl 1T RUAEL, AR AN Y GDP 741 BEE I AT G 4, RIS X HLASO0 B A B A 22 2k
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AR (A o DRI FE T T 3o A 8 XSO ) GDP R ST At . R FH I [ A A &, JUL A 2k
PEENAER D .
lgdp, =555+015t + 7,

B RIARHE R ZE 22 A 0.073, 0.008, z AFRZEI, HARMERZE Y 0.2307. WFRIZEENIE, JF
HmEE%,

SHERZETUHAT M 0 K. WG LS EoR, tGiihE 0y 3.8749¢Y, p fHA 1, BIRMAHILETT S
HE Y 00 XRFEETF ST PR R LG, fiess RE R, ADF RIGHIZiit#2-1.789, p {H 4 0.0734.
£ 10%0) 2 2 /KPR, JATE B BN Z T 1A BA AR, BRI 48 0 O\ 2 GDP /7312
— TR

3.2.2. {EEERM
4 SNFRZETT B ( z, ) RIREAS E AR OC BRBOFIARE AR ARG B A, 18] 4 v, EAHOR R0 H B 2
AR, W E A SCRRELTE 1 PR AR B a0, 2R B X PANRRE, D BR 22 005 HUA0 & AT o )
ARIMA(L )R, TUIAE 44 A\ GDP J7HIRE AL .
(1-1.00B)(Igdp, —5.55—0.15t) = (1-0.81B) 3,

o2 =0.00255
ZAEAE T IFR AR ZE 4 B 0.003. 0.072. 0.021, AIC {i~-118.43, BIC { ~N-111.57. Fifi &%
PSR E A
< AL
[ [ I I | I
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Figure 4. Sample autocorrelation function (ACF) and sample partial auto-
correlation function (PACF) of residual term sequence (z,)

B 4. RETF5(z)BIHE AR B 16 % iR 3 (ACF) F1HE A R B X B 3
(PACF)

3.2.3. . FF %l ARIMA(1,1)#E 8460
50 z, 75 ARIMAL)BRLZ I . [&] 5 ik 22 B AH SR R B 0 z, 741 ARIMA(L 1) BEARL T
WRFEAAFAESNAS EAHSRE: Ljung-Box Ziit Y p UM z, 551 ARIMA(L, L)Y DL & & 7870 1Y
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3.3. {=RAILLE

%2 791gdp, ARIMA, 1, )IEAIA z, ARIMA(LL)BASE R 1 5 i 5 3R o 8 3¢ 3 vhgdim vl LUK,
Igdp, ARIMA(3,1,1) 15 A1 ) 50 I % 2 (19 °F 75 4R (RMSFE) F1 ¥ ¥ 4 %} 1% % (MAFE) [ {8 A5 XF T z,
ARIMA(L )R B B /N — 2k, S TR AR 24 X 4N 3) GDP, lgdp, ARIMA(3,1, L)FEAY (1) T 25 5 58
U Al - R Y AR BRI AIC {E 1 BIC {EL AN B8 47 A4S A 28, (H 203 B2 AR AR SN 00 (04
FE. B, % TRA BRSO T LTI, SR ARIMA(S,L, 1) RS X 4 2 44 % 5 A\ 35 GDP #-47 T,
2014 % 2018 EMTMMEINE 4 FioR, TME RIS PRE 1R ZEAH 2R, R ARIMA(3,1, 1) B8 )4
ERC I E AR
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Figure 5. Diagnosis diagram of z, sequence ARIMA(1,1) model
B 5. z, 5| ARIMA(L,1)#E RS MR

Table 3. Prediction results of lgdp, ARIMA(3,1,1) model and z, ARIMA(1,1) model by one step ahead
%2 3. lgdp, ARIMA(3,1,1)#2I%0 2z, ARIMA(L1)FEAEBRET 1 HTNGER

i RMSFE MAFE
lgdp, ARIMA(3,1,1) 0.0163838 0.0142045
z, ARIMA(1,1) 0.0345311 0.0326919

Table 4. Out of sample prediction of ARIMA(3,1,1) model of per capita GDP in Fujian Province
= 4. FBEA AYI GDP F5 ARIMA(3,1,1)HE R g9 #E A SN

G 2014 2015 2016 2017 2018
THINAE (7T) 64,503 70,956 77,402 84,262 91,345
SLPRMEGT) 63,472 67,966 73,951 82,677 91,197

% 2(%) 0.0549 0.1311 0.2017 0.2785 0.3653
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ARTAEMHE RS NS5 GDP W4 5 fs. AWEKX G 1R 2019 4R 4 A Y% GDP Jy 107139 Jt,
53 5 o 2019 FHTNME 99077 JAHZEAK, HTE(85724, 114510) Tl X (Al . BEtEAT LA,
ARIMA3,1, 1) ) F 2 A FE . 8] 6 O 1978 £ 2018 4R 4 WA\ GDP K T i .
T DURILARSK 5 4F, HREEA 1A GDP 2 Fa b K.

Table 5. Forecast value and 99.5% forecast range of logarithmic per capita GDP of Fujian Province from 2019 to 2023
7= 5.2019 E 2023 FREE XA GDP FUAER 99.5%FM X 8]

A
2019
2020
2021
2022

2023

TE )
99,077
107,974
117,278
126,438

135,927

99.5%THMIIX 8] (7T)
(85,724, 114,510)
(76,353, 152,691)
(68,766, 200,013)
(60,472, 264,359)

(51,613, 357,971)

4, G 5EWN
4.1. &ip

Forecasts of logarithm Per Capita GDP

13

pe GDP
9
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Figure 6. The logarithmic per capita GDP time series of
Fujian Province from 1978 to 2018; the shadow part is the
forecast value of logarithmic per capita GDP of Fujian
Province from 2019 to 2023

6. 1978 & 2018 FL{EER E XA GDP FFE, A
FLERS 9 2019 E 2023 FiEEE X H AL GDP FUNME

AR R A, SFiT 40 AR N GDP BEAT I 8] /741 43 A, 5604 48 %o B\ 2] GDP #1 & i
LA ARIMAB, L DAL, 2K, ARIMA(3,1,1) B (Tl 2= 80y, Pl o) Raf. /UK
WA #2020 LI AT A R/NFE S Bk, AREIXA HIRHSEE, $5H:  “SZIl GDP L 2010
ER—F” o 2010 FAEEE A GDP A 40,025 Jt, ARIMA(3,1,1)F AT 2020 F4fE 4 A GDP A
85,724 JLA 114,510 JG, XA TR CLSCHLTE 40,025 Jo )t F#—, ik, R4 A GDP XfE WA
FEIMME TTERIE TSI BT XA EARIEE A SO,
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4.2. i

ARFTREAL, 2020 S BHGRZR TR KB @R B0 20 h E 5 il — 2R B, ik,
XSl A T MR A A REMR R, BUR . Ak Ty AR AR E ME I .

WU RN SEHT R R R B e 78 0 AFEAR A MU A PR D, R ol i, Seitid
BB MBERAMI SR AL NAERT S APPSR T, RDy KRR, SIHHEmRs, ¥ Ak
BN, HRAUHAE S MERIEAE, BP g A KE.

B oW

SR ASSCHE S S IR 25 48 3 LR = AR, R IR RIS ()7 91 20 A R BRAF RO TATT, R 2%
SCHR A BOAEEAT126 1 10 Se VA 30 5 FTBLI BERE, TR A SCRIE FT B AR B 241D

SE ik
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