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Abstract

Based on the GDP data of Jiangsu Province from 1975 to 2020, R software was used to build a
model for the time series data from 1975 to 2015, and then the optimal model was determined by
comparing AIC information criterion values and observing autocorrelation and partial autocorre-
lation images: sparse coefficient model. After that, the optimal model obtained by comparison is
used to forecast and analyze the GDP value of Jiangsu Province from 2016 to 2020, and the pre-
dicted value is compared with the real value. The results show that the prediction error of using
this model is small, and the model has high accuracy. Then it shows the accuracy of the thinning
coefficient model for GDP forecasting in Jiangsu Province.
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—ANE KB X A2 B R RR LR GDP Sk, i GDP wJ RABESR— AN [ 5 i X ) 22 5%
KIEIRDL, TR LIRJE « BEB/RRMUESIT G 2 MOy “M DR RIIRIZ —" o LI 25
KBV — BELHBACTE [ A 250 K R e AL, F GDP BME S RO T RA, JETH AL ILHEER
ST ERAE, HAAHEHONIIE GDP KM TR 1248 KH 7y, BRI L7548 GDP MR RARDL, JFR 3
RIS IAT I BATICONEEL, AR A Geit- 4 4 AR 1975~2020 £F GDP #ifii, W H AT 1 Fafk
K. 5777 ZVER S DL AL LA SG, 2 JE XIS ARIMA B, JF HR LS IR T T 954
2016~2020 £ GDP $ft, JA5 FUME 5 SEFREHEAT LB, THEAHXRZE, DAAS 30 Bk A AR g v B 1

2. kiR

a2 U R R, [ 130 GDP R RV R T VRN B 5T o e AR 2 STk i I 15 GDP
M ER BT LA DU, 3ol BRI B0 oA T 0BT A B T AR o 46 D) 45

5 KT I8P 4 3 A A AL . B AT S o (2021) £ 57. 1978~2019 4EiIL# GDP &4 1)
ARIMA(p,d, o)A, FFH] FH 1S BB AL 3E T A 0N, 5 SR A A 7 A A 2018 4 A K 2019 43
Jb48 GDP HUE TN ok, AR5 RIS bR E AT b, R BZASE A o H5dis (00 & AR B e, 0 D ) 7 21 A
BT GDP S5 3 T 25 SR AR 4 1] o % i e (2021) AN BE A DL R AT 2 P 1 S —HE L XM
1993~2017 4[] GDP ##i 37. ARIMA H8Y, ]2 3 BUAEE S 7 I [A] 3 F AL 2 T, 15 56X GDP %df it
177 — PR B AR 5, I HXHSE RS o B S B AT T Al 1 ELE AT 138 FH A 36 2]
W B5 (202.1) 12 1 FH B 18] 3 FU RS 2R 6) GDP AT TR0, {2 AN [R] T3 $RUHE BT R FH (9 4 % GDP %8, R
BRI/ 2003 4E55— % ~2019 455 —Z 1L 66 N E R GDP Hd, [RIHARYE £ i s,
PREER AT AL Z SARIMA B, 2 51z A& IR SARIMA Tl | F —4F ) GDP #{H, XItb
BRI AR S GDP #E47 0 e B PEAR R [3]

HRSTF BT T B T 38 IR 3 5 5 GDP HEAT TN 2 4, 045 1R 2 243 15 Bh el 3 230 #r
kT GDP WM, I HAFE FA R AR . X3017) il B giitE%h #3173
1978~2015 4 [¥) N5 GDP ##is, X IHEES T—JuRPERNABERY, FFIF BT sm i sy 7 “+=H" #
[ H 74 GDP LA A GDP #8%, WK — ol IHREAYS T GDP NS BLLF [4] BRRMT(2020) %5 T
1996~2019 “FZ/E& 1T GDP ##%, X H g 7 [ [l A (A FFUBARL, FETR K 5 422K GDP #fE, KM
ZIETTAK 5 4 GDP & 2IED EIHATA[5]. BRI 1Y) B [V )7 AR L S [ml )3 7
VRGN 1) P FIREARL ) — Rl 7 2, 2R K 356 (2020) AMUAE A T ARIMA BRL, S84 1 32 g [l A A o i
R4 GDP e & DL KA T T, 45 5 B [A) PP SR AL [l S S A0 GDP Tl AN R BOFE . B[]
J HASE A B 0] 6ok e B AT T, 7 ] USSR ) B ) 2T 5 GDP R R R AT 4 1T [6] -

SRIG RTF KT IR 7E A HEAER (2015)36 T 2004~2012 403k 17 GDP 4%, 1& F Ak € Tl
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TN 6Lk T GDP $fl, Fid ik £ 56 A AT Y (A 380 A S A RV [7] . 2 )5 A% 2% (2015) 75 Sl 2K
TR AL 3l b, S TERR P AR KA P ENRERER, K2 R EIR 5 NS A TSR
ZJa s F DU A B OR,  EST T KBz BR T GFAM(L, 1) B AY[8] . Ty HE A J N X1 8k (2018) AN [F]
T AL NZ RIS, MRERKE GM(L LB R HERE B, 51N SRk it Bk B H 48 18 R 5075 21K &
GM(L, )67, 1] B A AL T30 397 BT+ 4 () GDP $ufi, W 78 36 WA R UL B AL 151 GDP I ERA1E[9] -

B oo T2 RN 8 FRIHIE 98 . 25 (2017) A2 YT P48 2000~2016 4F GDP (1) BP #1448 157, 3-%f 2018
. GDP HUE AT F[10]. 4R 5 258 &L (2018) 7E 2 g B Aith b, ) st A% B AR Ak (A 22 9 2% % GDP i
TR, 733 7 —ANSEAER GDP TR A [11]. 47 HUE A IE(2021) % J& SI4% Gt i i 1) 75 51 77 2 7
M GDP i, SR ME LB, R4 GDP S NP A PR A T LMEH, N T MR UIX A, R
HE A B H LA ) 5% Random Forest EHUEZN GDP MK EZAR &R, 5 M FIRE > S
LSTM #22 i 25 T GDP B3, 32— ATk B 58 & i) T AR 284 [12]
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3. ARIMA #BREIFE 7 5T
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Figure 1. Sequence chart of GDP of Jiangsu Province from 1975 to 2015
1. 1975~2015 ;17 & GDP Bt /FE
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3.3. HiEsbE

3.3.1. BUETAE

5 s I DL ADF RS ORI R A6 P A1 R AR AR, BRI R TR R ADF A58 —
ZNRHIFIGAT PRI, RIeas ol 3k 1, MR RPATUIEH p=08141, FFERIRREIEL
—WZE0 AR AR AR B, HORIE BT A — B 2 43 S AR AR

Table 1. ADF test results of original sequence and first order difference sequence

# 1 RFSIR—ME5SF5IE ADF 1I845R

JR 1 —kr =551
ADF {# -0.4221 ~1.3869
i Je i A 3 3
p e 0.9805 0.8141

R FRATRS

BT P 9 LA — B 2250 P AR AR A2, RO e B EAT —F 2220 A0 B, SRR ADF G560 i 22
R FIIBEAT PREER S, T4 2 N RAIRAIR SE R . G RRP AR, B4 E BEMKT a =0.05,
fE—BRHEA p<a, BEWLASH B 20 G PSR- 4t .

Table 2. ADF test results for second order difference sequences

F* 2. ZMEDFYIR) ADF RINEER

TR T 3 AR T 5 AR B
Lag ADF p.value Lag ADF p.value Lag ADF p.value
0 —7.49 0.0100 0 —7.78 0.0100 0 -7.92 0.0100
1 —6.51 0.0100 1 —7.22 0.0100 1 =7.71 0.0100
2 -2.93 0.0100 2 -3.46 0.0178 2 -3.84 0.0275
3 —2.55 0.0132 3 -3.28 0.0251 3 —4.28 0.0100

#RB: R

3.3.2. FREIZhpEH 1R Ie

SRR IE AR T RIS RS, T IH T ST AR AL EAR SR, T BTG U AR
1975~2020 473k 46 (VL7544 GDP #idls, AT B 250 Ja B R AN EUE, RIS I8 0 )7 510N 44 4,
VER A 0K, AR S Lo, R IX B SipENLMEAS I8 ORI 2R 5 6 11, RS 4 SinT I
% 3. MREIGREBHTTLLER, HaERENKYFa=0.05, Meeda 3 Mk afi)a 6 #1, =X
p EHS/INT a =0.05, A 78 5 MFE p R e SR 8, HEMREAT BEAL L) 5 2 I AR 55
3.3.3. #EHRIIHR 5 E/H

N ST AER RO TR AR, 1 S T B AE R OB B, R i R 2 40 T R R Sk A
i B A DG B EAT JUWT, 8 AF 9 LA B A FE R G (ARG 36 5 SR vl DI 2.
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Table 3. Pure randomness test results
%< 3. AMEHMERIGEER

i1 J5 P 4L X-squared p-value
3 12.491 0.005878
6 13.097 0.04152
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Figure 2. Sequence autocorrelation and partial autocorrelation graphs
2. FHRIB XK REHEXE

M acf EILLJ pacf BIRTLAE tH, BAHXKE 3 BraE, ik EAHKE 2 Brae, Bitknr G EAY
ARIMA(2,2,3). ARIMA(0,2,3). ARIMA(2,2,0), T DL FHERI i@ [Tk Z M A kL, Bt Bk
fE— BRI T 44 1) GDP AT T E 2 A B, (H2 N T BRI B TN T 54 GDP E%, T
A5 EHEN] AIC B, P — /MRS (405 45 SR v] L3 4.

Table 4. Comparison of fitting results of different models
=4 TERBEBEERLER

AR B KBSME AIC
ARIMA(2,2,3) ~308.47 628.94
ARIMA(0,2,3) ~308.66 625.32
ARIMA(2,2,0) ~314.41 634.81

FRIE AIC FaFrEUE B/ NIE N, BRARFIFRIA AL ARIMA(0,2,3), it W22 acf KL K pacf ] LA
Eih, acf BIWE 2 A 5 3BT E AN O, RGNS L2 RE A0, [FHE, pacffiiiE 1M E&EAN
0, WG 2 P REAN 0, RILA L5 RET ARIMA((p),2,(p2,ps)), BT R A5 2 i R AR
Frxt i) AIC HEIME N 625.19, /NF ARIMA(0,2,3)#5 A1) AIC fE, KR ARIMA((p1),2,(p2,pa)) k24
AR, BRI AN

(1+0.1774B%)(1-B)” % =(1+0.4415B° - 0.71122B° ) ;,

3.34. IFHNEEMRIE
BE— SRR R, KIS AT WK 3, IR R R RRE Y e, PR AT DL B
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Figure 3. Model significance test
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3.3.5. ARIMA #E&IF) T

TR R E LA B, WYL 2016~2020 41 GDP i, 2 JE HISLbRE S T4
B AT R I e RE AN

A

Table 5. GDP forecast results of Jiangsu Province from 2016 to 2020

%% 5. 2016~2020 &1 7+ GDP FullZE R

error

Partial ACF

Sample Quantiles

-0.3 0.1

-1000 2000

_ test - fore

Theoretical Quantiles

FA HEH FitE R
2016 4F 77350.85 77681.14 —0.00427
2017 4F 85869.76 84106.45 0.02053
2018 4F 93207.55 90531.76 0.02871
2019 4F 98656.82 96957.07 0.01722
2020 4F 102719 103382.38 —0.00646

, o test AR ESLAE, fore AR

WA S HET LA, 5 2016 4R 2 2020 AFEIK T N BT AL, iy A X 00 48 22 #R4E 5%
WA PR T DABE B Z AT ] T AL 754 GDP s i) & B . 15 4 ORI 54 GDP ASRIIES,
MBI DUARH BB E Y, TL54 GDP fEARSKATI R R4 s g K a9
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Forecasts form ARIMA(2,2,3) with non-zero mean
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Figure 4. GDP forecast chart of Jiangsu Province
4. ;17 GDP HullE
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TRNE AT LR, IR Z (AR 2, 45 X A M T 5 B S8 2 (8] R 22 350 /N T W ASE 7Y
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RO P R ik, PRV 9548 B R R S AT

4.2. RE

ARAEWHTELIAAE GDP K REHFFERT, SRA 1) 1975~2020 IR R, 7 A —AN L AN S (17
L7545 GDP Bl #EAT W 7T, HSHE R LA BT 754 GDP H EEHHE, S INA ot it 7t ALK L -
PEANA SR A I 8] 7 SRR 6 GDP #EAT F, 1% T H A RALE AR 2, LR L iy, whg
PR SE , J5 2 TARIE AT DUR HX S RO 5548 GDP $a kAT 50l 7341, JF HHC B0 # O P s AL
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