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Abstract

Based on Chongqing quarterly GDP data from 1998Q1 to 2021Q3, the SARIMA model is established
by R software. The model is optimized and evaluated, and is used to predict the three quarterly
GDP data of Chongqing in 2021. It is compared with the real data to determine the accuracy of the
model prediction. According to the established time series analysis, the optimal model is
SARIMA(2, 0, 3) x (1, 1, 0)4, and the average relative error between the predicted value and the
actual value is 12.32%. SARIMA model fits the trend of Chongqing quarterly GDP data well.
SARIMA model can be used to predict short-term and quarterly data accurately, which can provide
reference for the economic development of Chongqing.
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1. 5|8

GDP (WA S H), &N S (EH ) BT 5 AR AL — @ AN A s 3 iR & R . GDP
EERAT AL IR, MR —NERKEHIX 25RO R EAKCE I EE bR, EREEZKH
DI, RTERHF K E RS S A AR “—a— B H5RILATTIBRE: S b, I8 BUATHB X R
WG R L PR S SR e, ARSI RS R BT, EER
BB H AL A R A B P A G R R R TR EEMER . AiTHR2Z%E e s EH &M
BT B K GDP FAF FEBm AT A0 A AT, Rk = X GDP ZEEE8E 1) 4 Ar, DRI AN g A I e e | 5K
LN . FETHRINNAFERTZ LT MBI FERIE L —, ELT M A BEA 2R s B Rt
IK GDP H)Z=FEHHE R, AT HZETRE, I S PN AR R AR R R ) . AT 2 To 1 [ A 45
7 SARIMA #R 347 55 R GDP ZEEHUE 9 A AE AR, JF HXE GDP #EAT R 19500

#4y H Bl A% 5))°F- 3 (differential autoregressive moving average, ARIMAR AL 2 25 [ 4t 11 2% 5 Box
AR Fi 1122 5K Jenkins T 20 28 70 SEARPIHE H BT (8] 7 50 53 B« FIUDU ANz il ¥ 77 7%, X FK Box-Jenkins
%, FEH TG R PRt elE ] DI 0y A A B 8] 7 41 o n] DR e 91 (R A e AR 4k, )
i EAEFIAEE T ARAAT . (H2E, 4[] 51 rh A B S (0 (] R A A ZE i AR A i, i ARIMA
BB IEAT 3B S TN AE AL T 25 SRA B AR . BRI I T 21T ARIMA A8, —HBRIMZET B a1 R 5K
PR

(1-8)(1-B)x, = (1-0B)(1-¢B’ ) q,

S A 8] 51 1) FE 3 (periodicity of the series), a, N7 %1 8 75 (a white noise series),
[1]

2. ACRBFERRIFEFEETRE

ASCH)E K GDP #ifi ok B T E S THE % 1998Q1~2021Q3 1) GDP ZEEA

et AT A GDP B RWEIAT — 24y, —WZE R 1 ACF Sk i P I 2 MM SRR AE
FrUAHT—k 4 W1Z 0. —IR 4 HIZ5Y 510 ACF BIR2ILNRRIER, HFBRIKIRZNE, FTREAEIERAIR
FAAE T urca #2574 o ur.df BREGEAT AR 56 2000 I 5 BT AR RS 56, RIIRD— K 4 BAZE ) f5 GDP B[R] /7
H R

F TSA FEF A1 eact RiTHHAEAN EACF 18, fhiilmTRERI pv q fH. MFEA EACF ERTLLE 2| —4
S = f X 4, oA BT SAE AR =4 5 MR =4 (W24 T 4 AT —F SMA DAb, 454 ACF
K5 PACF EIRE 2 RIS, 7 LUREH SARIMA(4, 0, 0) x (0, 1, 1), HJa FHREFFIEFEZA peq. Py
Q, I AIC H/MUHEN, EHURAERIAY

i ACF B Ljung-box Ziil BT ZE R BAFA OMS, DEHEMNEREES ).
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MAMAERIGFIE + ) S, BT WSEERIEES L, FFERIE G R L BOR AR g 5 7Y
MIRTEEPEL1].
A PTEREAL, T 2021 1) 3 NZRE GDP 45 SE PR EREAT P AT A 21 RS 56 A AR 1 Tt 428 e

3. ARIMA #EEIFEK GDP BT A& SEiEE R S

XK 1998Q1~2021Q3 4= 95 A~ GDP Z=Vi &gt 17 0, A T ICAR T K FI RE /1, BLAE BT
92 1~ GDP Z=1 Zi4E B 1998Q1~2020Q3 H KA, FIHH BT a2 Wil f5 2021 1) 3 MR GDP 55LFrfH
HEAT B A8 SR A6 56 AR TR 11 T o

3.1. HiEFERMEIE SE
R4 1998Q1~2021Q3 HIEE P GDP %k, i) H i 8] /3 51 B an <] 1 oo
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Figure 1. Time series of Chongqing quarterly GDP from 1998Q1
to 2020Q4
& 1. EXZFEY GDP BEFFIE 1998Q1~2020Q4
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Figure 2. ACF of Chongqing quarterly GDP
2. ERZET GDP B ACF

MET FRTELE H, GDP FZE [a]7 41 B 2 5 A A Z= 1 v itk sh, it ACF Bl 2), ACF &
SRR NS, X GDP —Fr 245y, —MZES A ACF (] 3)E7R, 4. 8. 12, 16+ 20, 24, 28,
32 MR EARN O, THEHBWETEN, FbZ AT DU —K 4 WIEEMZETEZE 5 4).

—IR 4 WZEDIEH ACF BI(E HEILTIRIER, HTFIKAZNE, TREAF/ESLNMR. FH urca 2
FP AL ur.df 5RO AT A I I 4 W 5 B 7 AR A B
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Figure 3. ACF of the first differenced series
3. —HAESIFH) ACF
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Figure 4. ACF of the seasonally differenced series
B 4. —RETESH) ACF

Ay, =yt Z;@Ay:—i & (1)
Ayz =a+Wt—l+Z,illBiAyt—i+8i (2)
Ay, =a+yy_ +6t+." BAy,_ +¢ (3)

AR BB T RIQ) P g TR, R, RIS EE phi3 N 29.2615, phi3 [ 1%,
5%, 10%I1)35 2 P KCE T IR FHE 7 5 N 8.73+ 6.49. 5.47, RIFE 5% 2 MK FIE4AEMRE, AN
GDP B [a] F7 511K F 5 i 4 0 1 (3) AT B ARAS 36 2 53 11 o 76 L AR 56 30 A AR A 50 1) tau3 A58 40
THEEN-7.65, tau3 [f] 1%, 5%, 10%[F15E 5 HEAKSE T RSG5 8-4.04 —3.45 =3.15, B 5%[f 53
PEACE MR R AR, INNAFIERAIAR, —ik 4 WIZ /5 GDP W [alJF52& FA . Al PP.test (Phil-
lips-perron Test)f 46, /NG N-65.187, p-value =0.01, /N 0.05, 7E 5%/KF FE4afi, Rl—
K 4 W12 J5 GDP IE 412 PR

MZETIMEZE 7 — IRIFEAR ACF (15 4)F1 PACF E(JE 5)4H, mTLUE HZ 0 R T AITE 4 31, 8 #AM
ACF Fll PACF {5 B AVET 0, JFHA XML 5. 7 W10 ACF 1 PACF 5 BB AT o,
PEARSCHE ST ARMIA IR AL VR S8, B SARIMA B2,
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Figure 5. PACF of the seasonally differenced series
Bl 5. —RZFTZE5THI PACF

3.2. F7E SARIMA FEEIFIM &

MRS HER], —k 4 HZE4 /5 GDP KB F 52 P . SARIMA Mrfiffie 5@, f TSA £
FFALI) eact KT SLFEA ) EACF 18, fhitATREM p. q 1H[2].
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Figure 6. Results of EACF
E 6. EACF HZERE

MFEA EACF (1] 6)nT LUE B — AN B R B3] = A X380, oA 7 R/ AR=4 5 MR=4 (1124 T 4
WZ=AT1E—B SMADA&L, P45 & ACF El5 PACF BIFTE B EEEE, 7] LLAAE H SARIMA(4, 0, 0) x (0,
1, Do

N T BRI, RS &R ARIMA(p, d, q) x (P, D, Q)4 AL AIC {8, HEHUR/NME AIC
R, BFER, Up=2. q=3. P=1. Q=0 AIC = 1262.761 ik /N, KIHE KRN
SARIMA(2, 0, 3) x (1, 1, 0)4.

3.3. IHERRIS
FRIU % 22 7 51 DA 200 e AR U AR T R S G F 78 40 A . AR SCHIH ACF AN Ljung-box 4t il &= 4656
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Figure 7. Sample ACF of residual series
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Figure 8. The fitted values (dashed line) and the
actual observations (solid line) of GDP
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3.4. IS FITN

HIAEJRIEFFIE - 5RZ2)MEE, B rASERIAESE H, FEERIFEMEE LR 305 2 (1)
AIEEME S ER . 15 8 ORI AN S UG HAR LA IR G, 1 B A m R PR AR Y

FIH SARIMA(2, 0, 3) x (1, 1, 0), BE%, F5il 2021 =ANZFERYEE GDP, W4 Bk s, W&
1 Mol B B = AN RN AP ER 220 12.32%, BRI GE#ERG . 1< 9 RoRFIA R BCHfi s
B3P AT E, BP 2021 =ANZRFEE K GDP FUME 55 30 SAE 0T e LR FME 95% A5 i1 DX [a] 11
M LRk

Table 1. Comparison of the forecasts and actual observations in SARIMA(2, 0, 3) x (1, 1, 0)4
F 1. SARIMA(2, 0, 3) x (1, 1, 0), FUNME 5 SERRMERIELER

Ay 2021Q1 2021Q2 2021Q3
TRIIE 4991.48 11372.20 18278.96
brifE 2 274.03 313.50 336.27
SEhMA 5995.25 12900.00 19951.89

FRR 5 22 16.74% 11.84% 8.38%
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Figure 9. The forecasts (hollow circles) and actual observations
(solid circles), and dashed lines show 95% interval forecasts
from 2021Q1 to 2012Q3

B 9. 2021 =ANEEMFUMEE L) S ESE L) RFUME
95%RY X BTN _E T4k (FELk)

4, B

3L 1998Q1~2021Q3 HIE K GDP ZFJE 4, FIH R HAHE Y SARIMA B8, X H A Hr. @, I
BEAT R AT, A5 H DA 4518

1998Q1~2021Q3 HJHE K GDP ZE[ s 2 ILHE N HUE I LLZE R D B AR Ba P, AR T30 & 0T LUK
UG ] 78 AH B BCR S AL ER 2%

iBid SARIMA HEAILA 1998Q1~2021Q3 [ K GDP Z= ¥ K B SARIMA(2, 0, 3) x (1, 1, 0)4
REAR G b 0L 25, JF FLTOMDORS P . TRAE 5 S BB R ~F S AR R 225 12.32%.

SARIMA #AURTEJFA ARIMA BRIEAE T In NS 8] 77 510 10 25 5 A8 A 17 T8 s 1) — o R S T A 2
AR R B At SR H N 877 21 AN 25 R AP SR 2R RE e, DRI T A7 (6 A T iR 22 AR B, B B4R R 3k
KA, A KRMmZE, J15MbEAE IR A, TRUEE ) %3],

SE
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