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Abstract

The use of energy is closely related to social production and social life, the accurate prediction of
energy consumption for the development of energy production and consumption planning, keep-
ing China’s economy healthy and sustainable development has the extremely important theoreti-
cal and practical significance. In this paper, ARIMA model is adopted to conduct time series mod-
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eling with China’s energy consumption from 1990 to 2019, and the data of energy consumption from
2020 to 2021 are used for testing. Through relevant testing and analysis, ARIMA((5),2,1) model has
a good fitting effect. Compared with the real data of 2020 and 2021, it is found that the average error
of prediction is only 0.835%. Therefore, this model is used to forecast the energy consumption of
China in the next three years. The prediction results show that in the next three years, China’s ener-
gy consumption will still increase, but the growth rate will slow down, which is in line with China’s
current low-carbon economic development background.
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Figure 1. Time sequence diagram of Total energy consumption

E 1. gelREERERFE

DOI: 10.12677/sa.2023.121018 165 gt 5N


https://doi.org/10.12677/sa.2023.121018
http://creativecommons.org/licenses/by/4.0/

WRER

REIRAIAE ] S 2 A A B HVINERR, £ RBREGE BT, o E eI R I AE 1R
PR ML A R L AN B AR SOR Y S50 (6 RE IR SR 8edles, B Ay FE I () P B R 0] RERY 9 A
EIEATIE KT A I RE YR 9 DL R AR B, i 5 REUS A AN R DA OR AR v 2
R FFEE A R B EE B IR 5 PSR .

2. kAR

JE I 6 U RE IR R AR S SCHRIEAT R, I ST VE SR B S A A 2%, IKEST
SONEAE G TN 7%, AR T AE BT RORGE T,

HoA i [R] 7 41035 A 02 F AR S 7 SR AR R R I R R %, BN ARIMA BEAY, (Hj2 i ]
3 F AT, S K O R = RO . Bk e AR 112 ) ARIMA BEAL b 50T 1) BE R
THIREATIN, 31 ARIMA 52 G845 5 v A 1Y) TI00 REVE T 9 i EL AR AL 50 7 REJRTH 7 & 1 3 K
FEAWTINR )25 o 1 B3 FNE BB 2] 5] ARIMA 78 F /Ny 22 75 O IR B T REVRTH 2 & 1 e o 700 »
75 b E BRI 2 R S R R R B KK 45 18 . XIZ 319 Holt-Winters 762535 M FE B0 A A
AT ARIMA BBYH G, R 2H A AR o [ e R o e s 1S 5 0] 58 55 N TRIRE I 45

(5] Y3 53 BT ¥ 2 25 8 1) FL At 78 sk T R 2 = 140 R e i S 0 [ R AR P T TR B R . ke
Fo (415 NAEE I BRI SR ARG RS, AL BB RS 2 BEIHY P S OB AL . AR TR [S15 A
TESTHT DR IG K . AR0 C5O2E FN45 K 728 A 0] BRI 2 g e (1 ity B AR T R R SR IBDABEEY, SRS 454
18 5 T RS REVR Y P AT T o ERAR ] VA1 43 BT S 2% R 31 LA AR B I e, (FUR: 7 B Rk
I A AR s A S AR, FLIS SR e & T R A AR ZE TR K

FRAETRI 2R 2K S AT T, J& A A AT . LR R T DU B A D B RA R R
RS, @R THE KRR, @ AR GM(1,1). EEEAE R 6] GM1, )RR T T i H
REVRTH e, /30 P EREVRTY P B BON KA . e Sul R BT, e ms Ty e[ 7]ie
F GM(1,1) A B T2 o 41 GM(1, V)[R BRI 9% 5 10T 000, &5 SR 3R W 5 () GML B AL T D BE
TR RE IR e 2. A X ARIMA FI GM BEAUA S5 & ool ik, IR FR[8]5% N JeFH ARIMA i
TR AR E8 TR B 43 S0l T P 5 ot il e R 2 i, SRS SR A AR Z2 i R 15 B AL A T AR 2,
75 HH 2H - FROU A B 1) TR 5 v T B — A B T 45 R 4518 o (R 2K B TRUMIASE Y AN FH T i 5o K 2 o

B, ARERMETON A . ARGAIR 2T RN, (ERRE TR R, Wl T R
SR EHE I S5 DAL IO R LR PR, a2 2% . SRR ENL(SVR)YE 7k, BAEL MRS . W
TS (9155 N FH K €678 B GM(1LN)BEEY . SCRE I SRAL(SVR) 45 AR 48 0 2% (CNIN) = s 4 o) v [ K58
A EATIE, RIS R FE S R BT T . LA CNIN RS B T RS i B, 73 R RS S
B LB T FRE AT R B TS o S2 B 10158 A0S Hh DR BEVS BT A B F IR BEAT i, AR
JE IR GM(1, 1B BP #1428 I 248 450 28 P AN BB AT I AL A A T A S B, R A B B o
[ B BE VR P AT TN . il A N[ 11 B AR E A AVE AL A ) ARIMA-BP A48 [ 48 AR _E g1y T
Al BEJRTY e AT O . 25 SRR, SRR L AH A A Y AT DABR RSP AR 22, A4 e T
EE BRI o SKRE[12]5 NN AL G SR EAL(SVR) S e OISR Y af DL A B2 1 %o RE VR T 2 B dE AT T
W, FH—AEE AP REEIEME SR NZASE, HH SVR BEARIHEAT TN AP-SVR HE7Y . 255K EH,
HABIUT] LA RO AR A I ZRAE h REVRTH 2 B80S BB 2R, AR EE R RERA.

R BRI, BMTINTEA B ORI, T ERAE AR PR, BRI RRURTE T 2 AR
DA T 5 SR RS T P, AR SR ARIMA RS X REJR T 2 S db AT 00, 122 B 280 xof 6 B4 ) 5 A s v
AT RISk B[] 5 210 25000 1 46 R RRE A AR5 B AR 2]

DOI: 10.12677/5a.2023.121018 166 gt FE 5N


https://doi.org/10.12677/sa.2023.121018

WRER

3. IREINR
3.1. ARIMA =8¢

7241 B A 5 P BB (ARIMA BRL) 2 DABEALER 0 Ay FEAil R (8] P 21 T 7732 o A A i) A S
RURAE ¢ W21 E x, T Al £ B S BUEMBERI R 2 TR, BIAT Z@E IR KR, R E
G A AT AR . el T I S I T PR A B R A L N R AN AR, AT DA e H o g AT 2 0
S EE- AR, B RIEAN[13]:

®(B)Vx, =0(B)¢,

E(&)=0var(e)=0.,E(c¢,)=0,5 %t
E(x,£,)=0,Vs<t

R, VRNENET, Vx, =x,-x_: B AR T, x_, =B"x: V' =(1-B)", ®(B)=1-4B——¢,B"
NFREH I ARMA(p.g) B B [0 2 #2510, ©(B)=1-6,B—--—0,B” ] TRl 1f ARMA(p,q) Bt
2R EES | E 2w
3.2. SYTEMKE

FHEHREL S E BB AR YRS S H R R RE RN 0, SHE N ERFA:
HO:f,=0 V1< <m

HI: 3,20 V1< <m

PEALEFE ¢ Giit &

t=~n—m J Nt(n—m)

“ﬂQ(B)
HIA R, ANZSEEER N0, BUINZSEALE, XN Y BEAEESH(13]. &
B, on ARG m N RENL.
3.3. HREERLE

XF 2200 T RRE P FU NSRS MR, BT BRI 2 X a iR e R BUnT A E 2.
52 17 5 S0 F PR [13 ] ARBER P T -
HO:p=p,=--=p,=0,Vm=1

HL: B2/ FHEREAD p 20, Vm2 Lk <m
IEALIE R LB vt 5 A 1 i P A 06 -

m A2
LB=n(n+2)Y L2~ y*(m)
mn—k

b, 0 OIS m TS T IER B
4. BEKIE

ASSCH BT A GERTH 2 R, AR 2 S B e R, B RET S AT AR R
FETE — 78 I HTH 28 (1) % P R VR A I dn e . e TR, R KRR WM. ARk, W%

DOI: 10.12677/5a.2023.121018 167 gt FE 5N


https://doi.org/10.12677/sa.2023.121018

WRER

BRI EEIR . BECRIET (PESGHEL) MEESG . B 1990~2021 49 [F e 2 S s 37047,
FIFH 1990~2019 FHFEBAT R, 2020, 2021 FEHIEIENGIGEE, T TN A R =F R REIRE 2.

5. EERIEST
5.1. FRMRE

HIP 1 REVRH S S BN P TR, BEURH B B B AU P BT RES, MR A TR, 2
FEAHEAT AR o 3R BEVETHE 28 x, B A H] ADF FALARA IS MO AR A 3, B H1 A — B 22 73 PP 91 8
AFRL, TR ERE A AR ERE A, BN FRIEL, nlE] 2 Fos, BR2s 2008 EEREEHL
SN AR RSR R, B BOR AR B ST 22, AL RECRE e Ot A e LUV B 57 07 22

o
o
S
=
o
o _|
o
[te}
§ ©
g
x
o
o
S
o
o
o
o
0
' T T T T T
1995 2000 2005 2010 2015 2020
Time

Figure 2. Sequence diagram of the original sequence in the second order dif-
ference case
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Table 1. ADF test results

5% 1. ADF RIGHER

Al Krge e = ADF K56 {8 P {H SRS S
T BIE T 7.57 0.990

Inx, B EHET BRI —0.844 0.738 TP
AP BRI -0.49 0.976
o B T H I -1.02 0.307

Alnx, A HBIME T B -1.61 0.471 REHa
B EHEH BH T -1.65 0.698
o E T B H T -3.72 0.010

A’ lnx, A EHIE TS H I -3.65 0.013 P
A HBIAE A A -3.59 0.050
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Figure 3. Autocorrelation and partial autocorrelation
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Table 2. Model regression results

2. RBEEFLER

ARIMA(5,2,0)  ARIMA((5)),2,0)  ARIMA((5)).2,1)  ARIMA(0,2,(5)  ARIMA(1,2,(5))

X, 0.3425 0 0 0 0.2995
X, —0.1686 0 0 0 0
X, 3 —0.1941 0 0 0 0
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X, 0.2205 0 0 0 0
X —0.5144 —0.4179 —0.4654 0 0
& 0 0 0.3867 0 0
£, 0 0 0 0 0
£, 0 0 0 0 0
£, 0 0 0 0 0
£ s 0 0 0 —0.4494 —0.4456
AIC -130.41 -131.52 -133.66 -131.46 -132.18
pfH 0.9918 0.4321 0.8156 0.3678 0.5479
0.9743 0.7838 0.9868 0.6491 0.8109
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Table 3. Results of heteroscedasticity test
=3 REERBRER

L AREA Chi/X-squared df pfE
0.04346 1 0.8349
0.39156 2 0.8222
LM i3 0.60786 3 0.8946
0.63078 4 0.9596
0.79565 5 0.9773
0.04332 1 0.8351
0.37205 2 0.8303
Portmanteau Q 1 06 0.56682 3 0.9040
0.5887 4 0.9643
0.64414 5 0.9859
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Table 4. Forecast results
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Fit (8] 2020 2021 2022 2023 2024
TR (5 AR ) 505306.27 522938.95 537390.34 551540.20 566657.31
SE R A AT AELE) 498000 524000
AHXT R ZE (%) 1.47 0.20

13.5
|
5e+05
1

\\
4e+05
1

13.0
I

g 8
£ 2 x &
- s R
l/,
o]
o (=]
& 7
N o~
AT
pe
0 | 8
= %
T T T T T T T T 2 I - - - - - -
1990 1995 2000 2005 2010 2015 2020 2025 1990 1995 2000 2005 2010 2015 2020
time time

Figure 4. Forecast of logarithm of energy consumption and energy consumption
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