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Abstract

GDP is an important indicator for measuring the economic status and development level of a
country or region. Therefore, it is very meaningful for us to use the time series method to predict
changes in GDP. In this article, we studied the predictive effects of three models, ARIMA model,
exponential smoothing model, and reciprocal variance method combination prediction model, on
the GDP of Guangdong Province from 2018 to 2021. The results showed that the prediction accu-
racy of the Holt two-parameter exponential smoothing model was superior to the reciprocal va-
riance combined prediction model, and the combined prediction model was superior to the ARIMA
model.
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TR S5 SR, TR A A5 L PR TN T I FH P — ) RF 8] 2 51 A5 28 %) 00 4
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Figure 1. GDP time series of Guangdong Province from 1978 to 2017
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Figure 2. Time series of Guangdong Province’s GDP after first and second order difference from 1978
to 2017
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Table 1. Stationary test results of Guangdong Province’s GDP second-order difference series from 1978 to 2017

% 1. "4 1978~2017 £ GDP ZME S EFFIFia b IbE R

7™ Dickey-Fuller BA7 MR k36

Byt e Rho Pr < Rho Tau Pr<Tau F Pr>F
Zero Mean 0 —41.8117 <0.0001 —5.93 <0.0001
1 —163.718 0.0001 —6.37 <0.0001
2 —17.4680 0.0018 -1.69 0.0851

Single Mean 0 —43.6785 0.0002 —6.22 0.0002 19.46 0.0010

1 —228.720 0.0001 -7.29 0.0002 26.82 0.0010

2 —-36.0712 0.0002 -2.35 0.1614 3.04 0.3206

Trend 0 —44.9348 <0.0001 -6.47 0.0001 21.27 0.0010

1 —268.552 0.0001 -7.97 0.0001 32.37 0.0010

2 —57.3922 <0.0001 —2.86 0.1874 4.62 0.2875
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Table 2. White noise test results of the second order difference series of GDP in Guangdong Province from 1978 to 2017
< 2. I"&RE 1978~2017 £ GDP ZMER B FFIRRERINLER

SN PN waicy
ESE O HEE  Pr> K7 SREES
6 22.92 6 0.0008  -0.140 -0.398 0430 -0.039 0357  0.175

%2 WonIEiR 6 . 12 B, 18 BriY LB GitE ) P {E/NT 0.05, MR FEARE, NN ZE0 )51
FEARAE MR RS A, a0 B 2500 I (P 51 S P R R 1 e S e 41
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ZEo PR, B s e R AR ARIMA((2,3),2,(2,3)), #EE RIS S H ke 3o 45 R 1 5 R 40
e, (EIBIE S HUG 30 AR 25 A e R S0 FI BT A B, ARIMA(O,2,(2,3)) 25 b B0 5 1558 ) AIC I
BIC 15 B ERINA R /N, Bk, RATEE ARIMA(0,2,(2,3)) 2= M i B0 o IR R T 454 GDP K&
B, SRR RN
VX, =(1-0.49682B° +0.503188% ), & ~ NID(0,951752.7)
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Figure 3. Sequential auto-correlation and partial auto-correlation of GDP after second-order difference in Guangdong Prov-
ince from 1978 to 2017
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2.1.4. ARIMA ERI g EHIE
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2.1.5. ARIMA 1EE Fm
TAVE ARIMA IAHERL, X448 2018~2021 4E GDP BEATTRIN, FHILE 550514 99213.01.
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Table 3. Test results of residual white noise
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Figure 4. GDP ARIMA model prediction effect in Guangdong Province from 2018 to 2021
[E 4. 74 2018-2021 £ GDPARIMA BTN 5

MR A% 2018~2021 4 GDP Y FRINMAE A LS BEAT BB AT, Bk 4 B

Table 4. Analysis of ARIMA Model Prediction Results
= 4. ARIMA 1R BITUNEE R 347

Ay KA THEIAE A xR 7 X R 2 SERMXTRZE
2018 97277.77 99213.01 -1935.24 0.019893959
2019 107671.07 107719.73 —48.66 0.000451931
0.029259552
2020 110760.94 117995.68 —7234.74 0.065318513
2021 124369.67 128271.62 —3901.95 0.031373806
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2 4 151, ARIMA S HBIGHT %:48 2018~2021 4F GDP il i) “F 3 AH X% 2 4 0.029259552, i
81 2.93%., AHXFIRZEERTE 0.07 LLR, AT LA B T 45 SO 4r /), Tl /275 R . 2020 48 T AH X 15 22 45
K, BATVHRERRZSZ R T ¥ e il 4 1 52 m .

22. ETHEHEEERNFR4 GDP 7l

J77R48 1978~2017 4 GDP J7 412 & 3 A i@ s, TS aG & rmas mFal, AT LR
Holt WS B3R HCF I BT T o 20 18] 7 51 85005 /2 B oH(ERCR B R e 342K Y, AR 0.6~1 2 MUK
(P REUAEA], HERATERCFE 23 a =08, =08,

it Holt P ZHIE MO, AWHEN, BE&E RS HMAITESN: a(t)=88975.1,
b(t)=9036.61-

R ASRAT = K AR BUME : X, =88975.1+9036.61k, Vk >1.
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Figure 5. Prediction effect of the smooth model for GDP index in Guangdong Province from 2018 to
2021

[E 5. "% 2018~2021 4 GDP 5 LB &R TN &R

NN A4 2018~2021 4F GDP [ SEAE ATTMAE 24T LU, TR SR i 5 FoR

2% 5 Al 50, TEECPHE AN 44 2018~2021 4 GDP il i~V ¥ ki %% %4 0.0168603615,
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Table 5. Analysis of forecast results of exponential smoothing model
7 5. IRBFEBRBTUNEE R 2

A HEHE T L Yiqf iR 22 FHXF R 22 SEARS R 2
2018 97277.77 98011.71 ~733.94 0.007544786
2019 107671.07 107048.32 622.75 0.005783819

0.0168603615
2020 110760.94 116084.93 -5323.99 0.048067396
2021 124369.67 125121.54 ~751.87 0.006045445

2.3. ETHATMERN %2 GDP 7l

XFRARBIIME, ACETT Z BRI 4 A TN R A P 25 R . R 7E 40 & T A 2y 2
H KA (i k=1,2,3,++), W25 | DI E 2 A T AL b AR 2, Horbi<i <k,
ik:]_\Ni :1’ E_Wi 20 o
-1
w, =E—i’i=1’2""’k
D_fl

i=1 i
Forbr, D25 1RO SR 5 WAE < 18] ZE 5 P 5 A1, D :zt":l(yt—)“/[(j))z o R ARIMA #
TINS5 SR D, =71314198.32, Holt S EHRHCT- AR AL FUN 45 R 11 D, = 29836663.50 -
Wik B b, FRATAT LA B w, =0.295 , w, =0.705 , 4 & 7 2 18] Bk A A T A A
f =0.295f, +0.705f, .
T 5 Z RIBGE AL A TR, 4T 444 2018~2021 4 GDP 75Ul 45 5L 4> 51 A 98366.09., 107246.39
116648.60 i1 126050.81.

2.4. HANREINERE 51T
PAVEE BT 2% 73 IR 22 (MAPE) 522 77 fI(SSE) s #5977 % 22 (RMSE) Ml /K A 55 22 5 (TheilC)
Xt =R PN 5 R BEAT SR G b, A 6 TR .

Table 6. Comprehensive analysis of prediction models
6. FUMRBLRE AT

(it B A ARIMA Holt P SEE £ AT
MAPE 2.925955301 1.686036174 2.045143474
SSE 71314198.32 29836663.5 38855565.5
RMSE 4222.386716 2731.147355 3116.711628
Theil IC 0.018827409 0.012276612 0.013976405

FH# 6 n[%1, M MAPE F1 Theil IC 5KE, ZERHK MAPE #/hF 3, Theil IC &5/ T 1, B A5A
TRIRSAERE &7, TSR EF . Forb Holt PR EURECT i TN AL ¥ MAPE (B AT Theil IC /)y,  TiiAS e
FE B, 1 ARIMA TSR () MAPE {51 Theil 1C Bk, FRIINARS E BE A = FhR A0 B . 20 45 T A
A MAPE. Theil IC Lt ARIMA FUIELAL /)N, Lk Holt P92 e BT S AL (kT BH 4 & 93
DS 1) FAUIUAS E B2 ARG T ARIMA RS E Brd i, AHXTT Holt IS H0RH0OT M I0IIAS ARL A 1 B2 A

M SSE F1 RMSE K&, Holt i SHHRECT I TR S/, TSR Sedf, 17 ARIMA T4 24 i)
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SSE 1 RMSE f Kk, TRl RCRAE = Fii A vp i 22 . A& A AL Y SSE. RMSE #JE ARIMA i 45 74
(970N, E Holt PS50 20T 1 TRONB L fr K, 356 B 2L 4 SO A 784 f T 000 2 SR AR ST ARIMA #8454
w1, AEXT T Holt 1 2 HUHE BT 18 TN AR A A

LRa KA, WTT R GDP BRI, TR B 12 Holt WS HURECT-IE AL, Hik
HERBUEAETNER, BJ5& ARIMA BiR, mxttbgs BRar LG, E— 40T, HAaBfe
T BT AY , E 22 A — TSR TGRS AR (1 A B A v, S8 P 2L T A B 2 PR TR A8 R

3. R4

A CSEME FH ARIMA BEEIHEAT LG, 2 ARIMA(0,2,(2,3)) 2 B3 BOm e A6 BNl AR, B i i
TS RIS U AR R B T, RIS AT N . B2, A Holt ISR BCF I AN R
GDP HEATTM, € W CFIE REUG, @I ABHERS 255 — S EUGTHE, IS BIRRAERE kI
MTRI A . fea, FRATIEX AR R B mt b, #5727 07 Z R0k 44 T A 2

AT MAPE, Theil IC. SSE #l RMSE AJ DL H, = FiSE Y SRS #EBE &, TR RBCR 7. &3 ) b
SYNTIE = AT AY, M I TN 45 SRR, T AR B A R 2 Holt 9 S 8 e 2O i Tl A 8, Lk
T EFBUEA G TN, HE2& ARIMA B8 MWL EAMal LA, fE—@ & T, AaBieh
T B, 7R — e FR A R ORAN R TR B AN R, H 2 I — TR TR AR ) A e v B, A
FH LA PRI TR 2 B AR T 25 2R

AL %44 1978~2021 4 GDP 3t 44 AN EHEAE Ny A SCSLUE /3 B AR A, B T B0 B A A X 3520
BT e 2 % T PR R FE AR — 28 BIREIA . TEZ S It rh, FRATAT LA RIS AE . GDP $lEd e ZE % GDP
B AT AL

WANVENM AR, 20 T —SSF R M. EPR ) SR, RAE R4 GDP i v 1l i)
Fabr kBRI EA R T 4T, WIATEA BRI ERKEE. BRI ESE B MRS e R &=
ORI . 2020 4E[FH et il 4 i HR R 6T 7.4 GDP I3 =46 T Rem . 782 G I s, kATl
DA R4 AR K T SRR M 48 B I DR 2 I N B A v ik — 25 S s AR A

&E ik
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