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Abstract

Energy is an important material security for human survival, economic development and social
progress. Based on the historical data of energy consumption in Yunnan Province, we first estab-
lish a trend extrapolation model to estimate the total energy consumption of Yunan Province in
the future. Second, we combine the trend extrapolation model and ARIMA model to give a mixed
time series model. The prediction results of these two models are analysed and compared. The
results show that the mixed time series model is performed better. This indicates that the mixed
time series model is a useful theoretical tool for energy prediction in Yunnan Province.
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Figure 1. Scatter graph of energy consumption
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Table 1. The estimation of curve about energy consumption

F# 1 RHRRENMLEITER

T R F dft  df2  Sig. AR bl b2 b3
ZW) 0974 515.661 2 21 0 1293.945 —84.407 8.672

=% 0986 615.804 3 2 0 694.035 130.407 -8.371 0.367
6% 0978 1247.631 1 28 0 770.441 0.069
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Figure 2. Actual, fitted, residual graph
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Table 2. The absolute value of the average relative error
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Figure 3. Residual graph
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Table 3. ADF unit root test
5z 3. ADF RIS LER

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic —3.282076 0.0019
Test critical values: 1% level —2.650145
5% level —1.953381
10% level —1.609798

188
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ARMA ( p,q) B (055 5 R ZEBELT 4RI &, 2/ E1MRS B LR AT 10, BRI, SRqtit
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NI 5 T BLYIE I &, R TRANT, SEAHEE (10675 , HEAMBEA (090 & MOR S I LB R, FITE A 42
Kottt &, AR MRS FEA. Q, BHHR[13]:

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
| === | | 1 0657 0657 14274 0.000
1 i | | 2 0198 -0410 15.618 0.000
[ o | [ o | 3 —0.183 —0.206 16.813 0.001
—1 [ o | 4 —0409 -0.169  23.002 0.000
| | [ o | 5 —0453 -0.105  30.886 0.000
b==] 1 O 1 6 —0392 -0.167 37.026 0.000
g o 1 mE 7 —0.122 0218  37.648 0.000
1 1 | 1 8 0.046 -0260  37.742 0.000
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1 1 [ | 10 0.064 —0.141 38.429 0.000
[ | g o 11 -0.041 -0.138 38514 0.000
g o g o 12 -0.103 -0.112  39.079 0.000
[ o | g o 13 0162 —0.121  40.559 0.000
g [ o | 14 -0.134 -0.168  41.630 0.000
[ | [ I | 15 —0.063 —0.143  41.887 0.000
1 ] 1 [ o 16 0.030 -0.126  41.950 0.000

Figure 4. The autocorrelation and partial autocorrelation coefficient of residual in the model

[ 4. HEE(G)MZRERYIBEXTREHEXERAY

Table 4. The estimation of parameters in the model ARMA

7= 4. REEXSHET

Model R-squared Sum squared resid AlC i
AR(1) AR MA(1) MAQ)
ARMA(2,2) 0.66983 377233.1 12.70343 0.0000 0.0001 0.0025 0.8970
ARMA(2,1) 0.656459 392510.4 12.60028 0.0000 0.0000 0.0000
ARMA(1,2) 0.586374 483078.7 12.83438 0.7526 0.0000 0.0000
ARMA(1,1) 0.523096 556982.1 12.90777 0.0272 0.1187
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Table 5. The estimation of parameters in the model ARMA(2,1)
%2 5. ARMAQ2, V)RR X & Hfdit

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) 1.535694 0.116532 13.17828 0.0000
AR(2) —0.777645 0.118049 —6.587454 0.0000
MA(1) —0.954865 0.073601 —12.97348 0.0000
R-squared 0.656459 Mean dependent var -14.19170
Adjusted R-squared 0.628976 S.D. dependent var 205.7096
S.E. of regression 125.3013 Akaike info criterion 12.60028
Sum squared resid 392510.4 Schwarz criterion 12.74301
Log likelihood —173.4039 Hannan-Quinn criter. 12.64391
Durbin-Watson stat 1.854546
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Figure 5. The estimation of parameters in the model ARMA (2, 1)
[# 5. ARMA2, 1128335 = 1 KB A&

Actual —— Fitted ]

QLan(n+2)zm: ykzk (10)

k=1 N—

Horhn FEASL moNHi R K,y R KBTFEAR B AR RS K n=30, m=16fRAAX(10), £if
B Qg =140, BUAHHIL 5% B VKT I FAE 27.58. BIHHT LI A 19 AR R E# N 0 (1
BB, R e AR RS, AR F

2) R [a] AR
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E9 MAPE, =5.74% , \\TTi5 MAPE, > MAPE, , Jiit LATR & I [A] /7 1A A 1) P 25 RAR e 34 A HE AR AL

FH BT 2 ST () 35 S HE RS TR IR A5 B 1] RS 2R 43 ) 6 2008~2011 4 2 g 44 e U VA 2l Ak S dh A7 oLl 40,
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TIE# . b Ui, TRE I E] AR ) TR FE v T S AR

4. B EREFIIRERN KR ZEE ERERE BTN A

TR 18] PP FU R A A AE VI 258 (1978~2007 3% 30 4F (1 2= g 44 Be U VM 21 o 2 i 4 ) rh 4D T 0l 45
RGBSR T AER, RN 204 (2008~2011 X 4 R HEEEE[14]) R I —HELf . KL, FRAT
AT AR VR A5 6 1) B R RS 2 48 BEUIRE 2 el B EAT MERA A TN, 2014~2018 4 25 H 4 RE A TH 2%
RTINS R I T,

5. &g

I T A SAIE AT, BATKDL: BHEIMERALE ARIMA AL IR & I R 7 SRR = 4
REVSTH 9 S AT T, LTINS IR i — S AR R R A P v, T L PN A R A e et . A
DR A IS TR PP AR B 60 5 1 I (] 3 810 b s e B, oy R i R AR R AR, AR TRERF
B, BEFF B A BEARI (A AZ B AR (EFT ) ARIMA BERYERE, i ARIMA BRI GRAN 1 L — i 35 A HERE Y Fy ok
Bro FILA, RS I TR] P SRR (0 TOUIRS 52 22 vy Tl S A HERE A

REVSR N SRM A A« N RARE KT AR R DL AR 15 UK R L 220 (1 s ) IS SRtk OR B, R
XFARRATREVTH B U HEAT S B L WER . RHERI IR SCE K. AN R 2 B AT HEmR A T
7 BN REVR ) BELAR BT R DR A0 o I8 IR 4 I 1) PP SR AL X 2= g 4 RE U 9 S kAT SN ER . &
BTN, XA G 22 P R B 1 o) R 2 BB 1 R R s R Sl R i 4 ) RE IRV 2 UK AR AR 4 A
5, FR AR TS S E MR E E RLGHERE. Frek. RERRE, EBARmiEtts. Bl
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Table 6. The prediction, actual, absolute value of the relative error from 2008 to 2011
7% 6. 2008~2011 FEHUNMEFI B LE U RAEXHRELITE

FaFMIERE T AR IR TR [ 51

Gy ShrE O S E(%) OB I HRAS R ZE L5 {E (%)
2008 7510.82 7625.40 1.53% 7617.53 1.42%
2009 8032.06 8321.00 3.60% 8315.95 3.53%
2010 8674.17 9070.30 4.57% 9068.66 4.55%
2011 9540.28 9875.60 3.51% 9877.01 3.53%
Table 7. Energy consumption prediction in Yunnan Province from 2014 to 2018
72 7.2014~2018 F R A REIRIHE S BTN R
Ay 2014 2015 2016 2017 2018
AEVEH P S B TIME (T bR EE)  12652.8 13702.51 14818.94 16004.49 17261.48
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