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Abstract

Gross Domestic Product (GDP), as an important indicator of national economic operation and
monitoring, plays an important role in guiding macroeconomic policies for party committees and
governments. This paper selects Suzhou’s GDP data from 1978 to 2017, using time series analysis
methods and R software. The establishment of an ARIMA model of Suzhou’s GDP and a forecast of
the Suzhou’s GDP from 2018 to 2020 provide a reference for the Suzhou Municipal Party Commit-
tee and municipal government to formulate economic development goals and macroeconomic de-
cision-making.
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1. 5|18

WA= A (GDP) 2 B R A FAZ B A% O Fa b, [N AR U i i & — AN B KB H X 1 B R &5
VR A TR AT IRBL I B 248 b5, 0 A I [ 4 A4~ EE (GDP)E S, T4 BONBUM il 5E 7
WA TFBUR ) 7 MA T R N EER IS % . 1970 45, Box il Jenkins 7EHEE A4 E ) (Time Series
Analysis: Forecasting and Control) — 45+, 7EAT AWFFLAIIERE L, $2H T RAE BIAFZ S T-1(ARIMA)
IR, RGMEIAR T T xs ARIMA BIRUHEAT IR Ahoh A s DA S Pt iy B AN 7 7% o A Sk A
ARIMA FERINE 1978 & 2017 546 2N 15 [ P AR 7= BB (GDP)EAT 20 B AV A%, I H A FH 57 AR XF 2017
TEE 2020 AR E P9 AE P BB (GDPYEEAT TN, DU TE M T 2 B 1] 8 £ 5F Kk B AR 2%

2. ARIMA #EEHEEH
ARIMA BB Fl 2 Z i ARMA BRI E . FEIEFRFI {(x), GRS
REIlIT d IRZE 7 28 NERRT A, L2 A S5 AR ARIMA(p,d,q) i :
®(B)V'x, =O(B)¢,
E(g)=0Var(e)=0.,E(ce)=0,5 #1
E(ge,)=0,Vs<t

KX, V=(1-B) ;®(B)=1-¢B——¢,B" J PRI ARMA(p,q) 4 8 10 [ [ 5 R 3 % TR
©(B)=1-0,B—-— 0,8}y FFiTiti ARMA(p,q) B U520 T R E A1
3. ARIMA #RBE 5K
3.1. ARIMA EREI 5%
T ERARRRE, FRATAT LA S, ARIMA AR, sG] P R B 18] 2 51 ) A 23T o
3.2. BuERIKIRS A

WM IAAEY « (EMGTHEE) BERI 1978 2 2017 g M E A A~ S, Wk 1. JF
WRYEEEAF ] 2, AT LA A N 17 GDP P AR A S A Ko 3, 1A 3l LUE Y B AHOG R 52k
TR %, AN E, S5 aE 4 Sonm] LUAIWTE M GDP 88 R K@% AR TR 751 .

3.3. TR

X AR AR 8] 7, BRATAEAE I 22 0 A L A D9~ T R et 18] PP 7 o BRATTXHZ PP A 5B i —Fh 22 2
I 1] ADF SRR I i 22 73 Fe ST Aa . I 5 R —Br Z 0 FPal, W] LA HZ e 54T B (Y
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OGS . fE MK EL05 I, it & 2, WRAE i ADF BARKIIGE IR p-Value > 0.05, W LLE Hifd
MITT GDP —Wir Z 43 Fr 51 9 AR PR3 5[ 2] [3]

BATE VT E N 1T GDP FP it T 2 a5, BIE 6. B 2405 5 BT LIRS B, 75 /1 1i7 GDP
M ZE S P A& AR, ADF SRKT IO A5 R R, 1R R E K EL 0.05 B, T AR AR, WA 3 [4].
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Figure 1. Modeling process
B 1. #ZRRiE

Table 1. Statistical table of Suzhou's gross domestic product (GDP) from 1978 to 2017 (100 million yuan)
= 1.1978~2017 @M ERNE =2 E(GDP)S it R ({2 TT)

FEh GDP FEh GDP FEh GDP FEh GDP

1978 7.4 1988 329 1998 187.2 2008 511.1

1979 83 1989 35.1 1999 197.5 2009 541.7

1980 9.3 1990 36.8 2000 178.03 2010 650.57
1981 13.2 1991 423 2001 193.22 2011 802.42
1982 13.7 1992 47 2002 207.41 2012 914.95
1983 15.7 1993 68.8 2003 219.93 2013 1014.33
1984 17.5 1994 90.5 2004 279.12 2014 1140.53
1985 20.1 1995 127 2005 312.98 2015 1235.83
1986 23.1 1996 157.9 2006 359.01 2016 1351.82
1987 26.3 1997 184.7 2007 424.92 2017 1503.91
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Figure 2. Suzhou’s gross domestic product (GDP) time series from 1978 to 2017
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Figure 3. Time series ACF
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Figure 4. Time series PACF
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Figure 5. Time series first-order differential
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Figure 6. Time series second-order differential

6. BEIFFSI M E 5 B

Table 2. ADF Single root test results of Suzhou’s GDP first-order differential sequences
% 2. M GDP —ME S 5| ADF BRI R

Lag order 1 2 3

p-Value 0.5395 0.8181 0.8012

Table 3. ADF single root test results of Suzhou’s GDP second-order differential sequences

7 3. 18IN™ GDP ZMES 5 ADF BIRIGIGLER

Lag order 1 2 3

P-Value 0.01 0.01 0.1629

WEBR R S8 p, ¢, FATWELLE N T GDP i 2543 7 51 9 R0 < B R0 AH 2 B

15 7 R 8 T LA, %7 51 B AR DG A AR O B #82 He R 1, IR T LS. ARIMA B

R AR T auto.arima() R %, FATA A2 auto.arima()BREUERT, 454 GDP Wi %437 41 ADF
ARG G £5 R, O %E ARIMA(L,2,1)s ARIMA(2,2,1)- ARIMA(0,2,1)~ ARIMA(1,2,2) ARIMA(2,2,2)
H ARIMA(0,2,2) [4].

N E RSB (O AR R A AR AT S A 30 R R 22 7 A I A B LA 36, L 4.

LB Gtit 5 p-Value ¥ KT 0.05, B LLANESR 2 7 5@ 7 A fEALIER S, RIIA v DL B AR i 2%
HR[5]o

3.5. ERGL

TR ANFPAEATIIE T 6 MREARANEEA, A1t PE AR, JATRGE 4IC E R
HEN(Akaike information criterion)s Z5 X HUUSME(Log likelihood)XT VA 6 MERIFEATIRIE, W3 4 (6] [7].
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Figure 7. Second-order differential ACF
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Figure 8. Second-order differential PACF
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M 4 mTLIEH, ARIMAQ2)ETEIS AIC {E5/N, N 349.13, HATEASME X F K, N—169.57,

(Al ARIMA(2,2,2) 5 8 R A G s IR 8L (8] [9]»
4. EERITR

FIFH L ARIMA(2,2,2)RE 805651 15 M T 2018~2020 4F =4F GDP HEAT TR,  FHI 45 50 % 5.

Table 4. Suzhou’s GDP sequence model significance test results

4. WM GDP FHIEB B ZEMHRINER

ARIMA ARIMA ARIMA ARIMA ARIMA ARIMA
(1.2.1) (2,2.1) 0,2,1) (1,2.2) (2,2.2) 0,2,2)
P-Value 0.656 0.7044 0.6683 0.4448 0.4006 0.6137
AIC 352.16 350.74 350.16 353.47 349.13 352.15
Log likelihood —173.08 -171.73 —173.08 -172.74 —169.57 -173.07
Table 5. Using ARIMA (2,2,2) to predict the GDP results of Suzhou from 2018 to 2020
%% 5. FIA ARIMA(2,2,2)FM 2018-2020 FE15 M T GDP 5%
2018 2019 2020
GDP_Forecast 1635.499 1757.769 1904.121
Growth rate 8.75% 7.48% 8.33%
Lo 95 1594.905 1676.646 1778.150
Hi 95 1676.093 1838.892 2030.092
Forecasts from ARIMA(2,2,2)
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Figure 9. Second-order differential PACF
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x<-read.table("E:/R/GDP.csv",sep=""," ,header=T)
y<-ts(x$gdp,start=1978)
plot(y)
acf(y)
pacf(y)
y.dif<-diff(y)
plot(y.dif)
library(fBasics)
library(fUnitRoots)
for(i in 1:3)print(adfTest(y.dif,lag=i,type=""c"))
y.diff<-diff(y.dif)
plot(y.diff)
for(i in 1:3)print(adfTest(y.diff,lag=i,type="c"))
acf(y.diff)
pacf(y.diff)
library(zoo)
library(forecast)
auto.arima(y)
y.fitl<-arima(y,order=c(1,2,1))
y.fitl
for(i in 1:2)print(Box.test(y.fitl1$residual),lag=6*i)
y.fit2<-arima(y,order=c(2,2,1))
y.fit2
for(i in 1:2)print(Box.test(y.fit2$residual),lag=6*i)
y.fit3<-arima(y,order=c(0,2,1))
y.fit3
for(i in 1:2)print(Box.test(y.fit3$residual),lag=6*i)
y.fitd<-arima(y,order=c(1,2,2))
y.fit4
for(i in 1:2)print(Box.test(y.fit4S$residual),lag=6*i)
y.fitS<-arima(y,order=c(2,2,2))
y.fit5
for(i in 1:2)print(Box.test(y.fitSSresidual),lag=6*i)
y.fit6<-arima(y,order=c(0,2,2))
y.fit6
for(i in 1:2)print(Box.test(y.fit6$residual),lag=6*i)
y.fore<-forecast(y.fit5,h=3)

y.fore
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