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Abstract

Gross Domestic Product (GDP) is the most core and commonly used quantitative indicator that reflects
the economy of a country or region. We used the Sum Autoregressive Moving Average (ARIMA) model
to model the annual data of China’s GDP from 1952 to 2024, and implemented it using R programming
to obtain the ARIMA (2,2,1) model with high prediction accuracy. Using this model, we predicted
China’s GDP for the next 10 years, which reflects that China’s GDP will still be on the rise in the next 10
years. This prediction result has reference value for scientific decision-making and policy-making.
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1. 51§

P A 7= 2B (Gross Domestic Product, GDP) & —™ B 5 Bt [X ¥ Fir A A3 B A7 7E — 5 I 3 Py Gil i 2
— H B — AR ) T AR P I AR e 2 S AR S5 I T I (B AT, B R B — A 1B SR i [X 22 35F 2
HAEFR R BZ O SOl BCER bR, XTI [E GDP AT RS L TN, R ZEMETEM a4
Gt R A R —, HEZOIREZ —. BT, WEZT BTN R KA TR, 5
— RIMAF=EAZE—KEYMHA S E. 4K E GDP St REGr K. Ebs KEmE ks R H S5
R EGZMGBUG RG4S R R EMNRE . Fit, R E GDP MshdB ik, AMUZ
HEE S K RANAEN TR E, WSt A S EEUT. ERHZ . B E AR E N M5 E rE R . 6
R E GDP BTSRRI, R E T BGRB8 S 20 2 BOR B ) e St
TR WIRE GDP AT AL FE A B g — R E L5 KRG AT R M M R
. AR, REZT SRR B AR T R Pk . Bk, X3k E GDP AT
R R HORHETI, B R B A R SOOI AR I SE B, AR RN AR B E R I A
HIR PR AL S U3 B SRR

GDP Tl /& 7 M4 B 22 R AR O R —, FLrEm 5 75 B30 2 31 1 5 sl X &% s s i) ol
5E . GDP TR FL R iEZ P2 FE, AHETLMERABAM[1] 2], AETIFERFEE[3], AT
PLES 2% T II[4] [5], 34T HARTIUN GDP J57L¥[6]-[8]. &%l GDP T ik & A HopR B s, B 2Rk
IR GDP Tl /v, BEAMYBEL HAEXT R ZE, Regs P X [a] . & THLas % ) SR A YY) GDP
WM T7iE, E R Aeds H SRS B, (BB TRERR TN X (8], ARG B, & RS, 1 H e A
HIARFEIR K. Annie Uwimana [1]F]H B BUEREF 8 7R GDP (B8, HAR s4s Bl X (e, (=
TS FEA IR S . B FF21H RAN 8 BAF23) T 12(Autoregressive Integrated Moving Average, ARIMA)#
IPY)I% GDP @45, FEFIH Python BRAFSEIL, Tl 2023 %2 2027 4F HAE GDP, {H'EBA 45 H Tl X
6o Stock [3]F]FH s FiEdAT 7 DA AL, CJR T BT 2 gt ko, JEKE
IH SRR SRS N4 A 1 &Pt Ful i o G SEG T BRI TR G R AN A A
HEAT 2R G P 55 5 SR B = PIUMRE B, LB 1) 3 270 Tty A A AR RV S T A e ik, BRI b 7 V5 (O AS
FELCE S, (R, BRI TSI, Jovkes X a1 a5 N [S150 4 1 H RTE W AR 2R A5 Y
AR T N GDP IMERE, #a5E T REEA A SIS I A & B E M AT RHE R bR IR R, HFH
& 7 — AN T GDP 1l LSTM 22, K2 5 BVAR BBSHEAT XS LUAE 7L, DARL A W LSTM 4
R RS 5T GDP TSR RE, H2, et mimill. sz, S5-GTREES: SIFIH 2 X 28 R I [/ 41 13
W7 A e H S TS L, R VA A% S i B A A5 AL 25 H Ft 0 [X ]

A R SR AN [\ )35 5T 14 (Autoregressive Integrated Moving Average, ARIMA)R 5 F¢ [F| GDP
SRR AT PO A, FE BASE ARG B AR

2. Fi&HEIH
2.1. FHEFFIFN IR HEFR
AR, iR ST AR T R, TR A R SR SR, IR, R
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ToUi of Hoph 2 — AR ECRIA N A 280 I TR] e ZF50, B v e R IR AR R R Tl e B, B
FH A28 X 28571 s ) RO ASUAEL RN BRE AR B T R 2 . — sk it, TONMEL S BB 2 AR IR 22, RZERIA
FHIRZ R, &% ZFE x, WBE, i@ UREN B S E R bR .
1) “axFiRZEWE SN
&=x-% (i=12,-,n), )

2) HXHRZEE LN

e =55 (1=12,n), @)

1 n
solen X
e= 2 3)
4) BT RENE SN
MSE=13 22, @
n -
5) FRAEIRZEE U
MSE= |13 62 ®)
n iz

PR A EE R, BIRSFabR A€ BT k. AT IMRRGE IR ZEAE OB, 2
X BN HE TN £ SR BEAT PR, BOA R o MR S A S TINEZ AL EE R J5 =R
MPEEIEARE T T n DEEE R RE S TINE 2 MRS E R, REME TN kB v bR, (H%
HXABSMAL. HTARRENAIIRZEN LA T, SRR ZER, ATaE BN N T 3R
EIRER A, EST R = AV I A BCR AR AR AR SO AR R 22 B KT SER VP I RCR -

2.2. ARIMA =&

K2 HT 8] 7 FN AN & PR (8] Fp 41, R ke B i 38 00 (1) AR~ A it (] /7 4130 22 9318 3 5 A48 P
FAIF B 351, 3X 5 RO 22 s SR R IR € RS SR AE 77, W] DA 72 73 38 S5 )5 AR T AR e 1]
FEHI AR AR (8] 5 5URR A 22 40 PR [ 7 41 o %22 7P AR R F 51, W LA ARIMA A0 & g5

B F A X, (6 =1,2,++,n) , B RBALFE T FHEW LU FEMIIBRL, WFR A XA 6 T 51
ARIMA (p,d,q) 575,

O (B)V'X, =0(B)¢,,
Ee, =0,Var(g,)=0.,Ece, =0(t #5),
EX,e, =0(Vs<t),

Her, vi=(1-B)"; ®(B)=1-¢B----—¢, B" £ ARIMA(p,d,q) B H [ R 0L
©(B)=1-6B~--~6,B" 7 ARIMA (p,d,q) BB T RBE WA & ZAMS, TREEERE N
0, 1%’

ARIMA HERIH  [FIH(AR) Z 50 (DA S (MA) =AM AR AL, & REXT RERS R AT - 4 P RTEE AL
) B T3 e S K AT A
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3. EF RIESHEE GpP NEFELRETN

FEAFTH, x, (t=1,2,-,n) BEAT ARIRIN )51, o] LA oR R I 1) S 08248, 7 AR b R Sk
THW . Fi—3—F 73R E GDP [ ARIMA 1%,
3.1. &E GDP ¥iEHIE R M 4T

N T g R E GDP AR, oM RABS T plot AL HI T 1952 45 2024 £ [
GDP EEHHR 91 B, @il 1 fR.
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Figure 1. Time series chart of China’s GDP annual data from 1952 to 2024
B 1. 1952 £ & 2024 F 3 [E GDP FEHIRHETF[E

FHIE 1 AT, 1952 4E 2 2024 43R [E GDP 4F FE 504 BE A& I (] 38 o 2 b Fhea s, ik, A& —
AFRAR R T 5. RIS T HARX BUR e, ey 240N, HiEdESZE, 53R EF .
3.2. 3E GDP BIEHNHNH TR EHES TR

Xt 3 E GDP B AT B RN BAR e, H A )38 0 2B AR SAR, A S MR T T
T Xt H ARG BB T — I e B 2 A, R 35S log. diff Al plot bR (7S 2 A8 )5 1
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Figure 2. Time series chart of data after natural logarithmic transfor-

mation and second-order differential transformation

2. BRTHRMZMED THREREFRFE

FHIE 2 T %0, X 1952 42 2024 43K [E GDP AT HARX B e, #H4T7 — I 2020, AT i 2 80
HIHS e RIS AN e B R ish, ml DB A e N PR T 51 .
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3.3. ®E GDP EHNTHEHENFRERENBRERE

1E b3c, $RIE GDP Bz 4 AR 3 f5 1 vT DU Mk A & PR R A1l . D T SE AR W R
GDP P 250 A ¥ Je I BUE 2 P A2 7 41, 75 Z5 B 4T ADF(Augmented Dickey Fuller, ADF)f34%. ] R
EEH adfitest BT AR, HIZIT45E PEN 0.01, NTFEEMKTF(a=0.05), FrLlaf L yIRE
GDP i 7253 A 4 Js I B 2 T A2 7 41 o

EIRIRE GDP B2 7 AR J5 (B = PR P 4, (AR B RS EASE T N E, RENE#TH
IR IG, DR A A R A AR T B 741 . ] R 8 50 Box.test BT o AE, Hig{T45 % P
fE4 0.02288, /N1 HIK-(0.05), AR LA NI E GDP | 2 73 A8 4 5 (1) B8 A a2 1 e 75 7 41,
EARSES TN E.

3.4. E GDP EHTREHIEN BHEXBHFMREX DY

e R E GDP Z 74 5 MEdE 2 FRF s HAE R s o, 20l R IESHEMARRE
(Autocorrelation Coefficient Function, ACF)F1 ki < 2 5 (Partial Autocorrelation Coefficient Function, PACF)
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Figure 3. Autocorrelation function diagram of China’s GDP data
after second-order differential transformation
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Figure 4. Partial correlation function diagram of China’s GDP data
after second-order differential transformation

4. 3[E GDP ZMrE 5 T E AV EUHREY R AE X &R B E

DOI: 10.12677/aam.2025.1411458 34 N H it e


https://doi.org/10.12677/aam.2025.1411458

Wil 45

P 3 AP 4w lag FoREEIR . HIE 3 AT, FRIE GDP 243404 i ABCE e ERH A i H 0% R B
BB, T E SRR . K, LA ARMA #8563 E GDP f 2 50 A8 6 Ja I 5 A

3.5. RE GDP ERANYEREREN ARIMA RESHfEITHFMRERITFMN

FKIE GDP [ 2504840 Ja 1B AT B IR B A 25 AR W, w7 LA ARMA BEALG B A,  aX 254
T H ARIMA R0 E GDP 5 280 B8 46 Jm i #s B A R 5 5 1 auto.arima BRSNS 1952 2 2024
HEFRE GDP ) B AR XF B e s O BHE BHT B 31 ARIMA 824, 53R ER A5 ARIMA2,2,1), T2
arima B E HFRE GDP H ZRXH R4 5 B 1) ARIMA(2,2, IR, 3X /> ARIMA(2,2, 1) Z547) 56t
K HE GDP HANHLH 5 5 x, 31T 2 &5 /5, & —1 ARMAQ,DIEAL. 4 2 i &7 5 HITF 51
HAw, =(1-B) x, =A%, A BRNEBHET, BBy, =x_, T/& ARIMAQ2, BRI FEN
(1-4B—¢,8 )w, =(1+6,B)¢,

Her, HEARE S =0.6097, ¢, =-0.2987 ; B TR =-0.8412, HMEHE ¢ KIBMEN 0, %
o’ =0.00391. WAREEI )G, 15
(1-0.6097B8+0.29878 )w, = (1-0.8412)¢, ,

(i w, = (I—B)2 x, =V’x, =x,-2x,_, +x,, wA LR, 5
(1-0.6097B+0.29878%)(1- B)' x, = (1-0.8412)¢, , (6)

JeIt)a, HATEH, 19
x, —2.6097x,_, +1.9207x,_, +0.6220x, , +0.2987x,_, =5, —0.8412¢,_,, (7

Xt 2 E GDP MU EEA . BT ZERIRIS, 193] P (A2 0.5449, it KT %7K 0.05, £
BRZEFE MR, TR R AR S A S0 IE T . e Bk ZE I B ACF/PACF BRI IEZS VAR 56 Pl 4 ) L] 5
6+ &7 A 8.

KI5, Bl 6y B 7 fIE 8 EVLHLATL T Z A R s =R I0iEd . R REER e mE KT 0, A
TET SRR R .
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Figure 5. Time series diagram of residuals of ARIMA(2,2,1) model for
China’s GDP data after natural logarithmic transformation
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Figure 6. ACF of the residuals of the ARIMA(2,2,1) model for
the natural logarithmic transformation of China’s GDP data
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Figure 7. The PACF of the residuals from the ARIMA(2,2,1)
model of China’s GDP data after natural logarithmic transfor-
mation
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Figure 8. Normality test chart of residuals of ARIMA(2,2,1) model
for data after natural logarithmic transformation of China’s GDP
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Table 1. The test set of the natural logarithm transformed data of China’s GDP and its predicted values
= 1. 3E GDP B B R H L ik /m B BRI SR EFUNE

EAy FAE T AR 5% 25 448 0 £

2023 1294271.7 1296844 0.2%

2024 1349083.5 1377343 2.1%
(1-0.61118+0.29798° ) A’x, = (1-0.8474)¢, , ()

Hr, g R¥MEN0 B2 o =0.003837 MM . A AP 50 R L e 2 1.

RIEZ 1, HEAFE] 2023 4% 2024 IR E GDP K H SR B2 5 1 50 5 BUNME 2 8] AR X 2
LA TN 1.15%, X R FTE R E GDP BUEAE R 1 Uk FE =

FPFE A (Naive Model, NM)H (1) M {E A58 1) FOUIIMEL & BB P38, NM R (B A ) 2023 458
2024 3R E GDP 1) H S0 B e 5 A 5 FCT0IAR 2 [A)AF X 15 22 4 HE 1P IME A 2.09%, BAR T A
SCHTLE 3K E GDP 1) ARIMA(2,2, )BTRS B2, DRI, AR SO S i3RI GDP £l B 1 St A
FEH o

3.6. E GDP Tl

FER TE) PP B TR0 A, 05 30 T PR T3 M50 e L AR R A T 2 RIS S, DR, AR
(7) N EERY, P2 AT R ON £, = 2.6097x, , —1.9207x, , —0.6220x, , —0.2987x, , —0.8412¢, , , ‘B /&—HTll,
ARIEZ AT R EL, P LA 0 Rk 10 423 [E GDP 73 5 e BUiE , (¢ = 2025,2026,---,2034)
FHRAE y, =" (£ =2025,2026,-+-,2034) , 133K K 10 4£3K [F GDP 43514 1,437,479, 1,555,209, 1,687,184,
1,825,074, 1,969,150, 2,123,095, 2,289,849, 2,470,733, 2,666,316, 2,877,291 (*ifii: 12.75). # FIFE GDP
AR A e OB 2R, ROk 10 4EIRE GDP AL LA 9.

Forecasts from ARIMA(2,2,1)

16

12
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Figure 9. The changing trend of China’s GDP in the next 10
years

Bl 9. Rk 10 F£3[E GDP B kias
H1E 9 TN, Rk 10 4E3R[E GDP 3R RIS & 9 FBISZA R R AR K 10 43K [E GDP K H
SRR 0 e I B0 00 ) TN [ T
4. L57E
FERGT 7 IE GDP EFEHEE WA TR R T IR E GDP fEEHGE AL AR, JFHA R
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EE TS, 1321KE GDP HA B (g B, HASI A I A TS BE oo 5 J A 2R T
HiRK 10 FH GDP (M8, JF Hay i 7KK 10 4E3[H GDP AR . FLBT TSR 9 2K 5 I 5
SR E RS KA .
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