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Abstract

Based on the quarterly data of China’s total social electricity consumption from January 2010 to
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December 2019, this paper uses Rstudio software to analyze and preprocess the data, fits the op-
timal ARIMA model by comparing AIC information criteria, takes the data from January 2010 to
December 2018 as the training set and the data from 2019 as the test set, and makes a first-order
12 step difference for the sequence. The series becomes stable, so seasonal ARIMA model can be
used for prediction; because the series has the characteristics of trend and seasonality, Holt win-
ters three parameter exponential smoothing model is used to predict the data in 2019. The error
is calculated through the test set and prediction value, and the optimal prediction model is se-
lected according to the principle of minimum average error. The final average error results show
that the average error of Holt winters three parameter exponential smoothing model is 0.0232087,
which is far less than 0.0315013 of seasonal ARIMA model. Therefore, Holt winters three parame-
ter exponential smoothing model is selected as the prediction model of total power consumption
in China.
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Figure 1. Sequence diagram of total social electricity consumption in China
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Figure 2. Decomposition diagram of power consumption factors of the whole society
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Figure 3. Sequence diagram after power consumption difference of the whole society

3. ZEEHSABREENFFIINFE

Table 1. ADF value of whole society’s power consumption after differential sequence

* 1 RE2HSREEESFFIIH ADF &

Tk T AT 3 R
Lag ADF p.value Lag ADF p.value Lag ADF p.value
0 -13.19 0.01 0 -13.13 0.01 0 -13.07 0.01
1 -11.00 0.01 1 -10.95 0.01 1 -10.90 0.01
2 -9.17 0.01 2 -9.13 0.01 2 -9.08 0.01
3 -7.30 0.01 3 -6.20 0.01 3 ~7.24 0.01

Table 2. Pure randomness test results of power consumption difference series in China
#* 2. BESHSABEES BRI RIS

il FE B 4L X-squared p-value
6 13.157 0.04061
12 43.333 1.983e-05
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Figure 4. Sequence autocorrelation diagram and partial autocorrelation dia-
gram after power consumption difference in China
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Figure 5. Significance test of sequence fitting model after difference of
power consumption in China
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DL 2010 4F 1 H~2018 4F 12 H¥dE s, LL 2019 4F 1 H~12 H EdEE e, RiE Fiks
SRS RAIG 1), 2019 4 EUR I BN, 2 J5 A bR 5 T A8 il & (L 0E T e, JRH
YrEimsE A error :%, Hofr test A0 R EIAH, fore LTI,

Table 3. Prediction results of power consumption of the whole society from January to December 2019
% 3.2019 £ 1 B~12 A2 ABEETUNER

fif ] i e H%EME wE fif ] i e H%EME RE
Jan 2019 5802.883 5400 ~0.0746 Jul 2019 6929.993 6672 ~0.0387
Feb2019  4971.813 4891 -0.0165  Aug 2019 6970.518 6770 ~0.0296
Mar 2019  5723.268 5732 0.0015 Sep 2019 6148.538 6020 -0.0214
Apr2019  5684.136 5534 -0.0271 Oct 2019 5910.373 5790 -0.0208
May 2019 5970.537 5665 -0.0539  Nov 2019 6098.455 5912 -0.0315
Jun 2019 6059.902 5987 -0.0122 Dec 2019 6319.208 6000 ~0.0532
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Figure 6. Effect chart of differential sequence prediction of power consumption in
China (seasonal ARIMA)
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1E R Hrid iy, AW )7 A A @A AN, ARFEATEH Holt-Winters —Z438%°F
WELARUZ T 5 TS S0, S Rstudio T 5T HAZEIRL (1)~ H RECH:
o =0.3703, 4 =0.0098, y=0.7601
jEi Holt-Winters =S58 8P IEERA X, 1838 =S5 &5 15 UEN:
a(t)=5867.30531, b(t)=28.62002

ZHc(t) 19 12 MG THEXT R Z 12 M BEERZFET 4L IR 4 k.

Table 4. Three parameter exponential smoothing seasonal index

* 4 ZESRERBTBEFTEYR

HE 1A 2 H 3H 4 H 5H 6 H
S —134.2866 —894.9527 -156.83718 —328.6136 -112.32728 34.2709

HEE 7H 8 H 9 H 10 A 11 H 12 H
Sj 752.50516 683.8506 ~95.0882 ~312.2735 -135.3827 16.7549

FTEL, PR A R A AR R KOS R PRE S5 T

X, =5867.30531+28.62002k +S;, Vk>1 =X 2)

Kb, oAtk HXRNHH .

L 2010 4F 1 F~2018 4F 12 H s Nillgrde, LL 2019 4F 1 A~12 A MEARIE AMREE, HIE FiRE
BRI A AR 2), X 2019 F )5 HEPESAT T, 2 J5 A SEPRE S TN B LA E AT He e, 45
W 5 fw.
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Table 5. Prediction results of power consumption of the whole society from January to December 2019
2 5.2019 £ 1 B~12 A< ABEEMNER

I 1) TiE HEMH RE I 18] TiE HEH R
Jan 2019 5761.639 5400 —0.0670 Jul 2019 6820.151 6672 —0.0222
Feb 2019 5029.593 4891 —0.0283 Aug 2019 6780.116 6770 —0.0015
Mar 2019 5796.328 5732 —0.0112 Sep 2019 6029.797 6020 —0.0016
Apr 2019 5653.172 5534 —0.0215 Oct 2019 5841.232 5790 —0.0088
May 2019 5898.078 5665 —0.0411 Nov 2019 6046.743 5912 —0.0228
Jun 2019 6073.296 5987 —0.0144 Dec 2019 6227.5 6000 —0.0379

M 5 AT LLEH, HA— AR ZE- T 0.05, AR KAE, HaH 0 mMINECERTE 0.05 BLF,
WERHORHER, FUZAERH TSR E 22 H B B8R0 LR A3, 2019 PR 204 0.0232087,
DAL AT DA e B 12 20 T 40L& TR b F i E R ) & 3 E . 1] 7 R 2 R A2 W 2 T
B, TME I A IS T P HI R s, RGO .
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Figure 7. Smooth prediction chart of China’s total social power consumption
series index
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