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Abstract : Considering the lagging indicators with the economic statistics and poor accuracy of the single model in the
prediction of industrial added value, this paper proposes a short-term model (STM) , via the Stacking algorithm , to improve
the timeliness and accuracy of the prediction. With Random Forest Regressor, AdaBoost Regressor and Xgboost Regressor
as the base learners and Support Vector Regression as the meta learners, STM is established in a two-layer stacking
framework. Via the Pearson correlation analysis, the data of the electricity consumption, the local temperature, and the
industrial added value of the above-scale industries in a city of Zhejiang province are investigated, the result of which
shows that these data are quite related to each other. Therefore, via the training test of these data, STM can effectively
predict the industrial added value through the industrial electricity consumption. The prediction results via STM are
compared with that of the single model. The comparison shows that the monthly collected real-time electric consumption
in Stacking model can improve the time efficiency of the prediction. Therefore,STM is quite suitable for the prediction of
the industrial added value, and useful for the dual control system of the total carbon emissions and carbon emission
intensity , which is helpful for the government to analyze the trend of economic development.
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Table 1 Correlation coefficient between electricity consumption

of industries above designated size and added value
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DIG e 55 k) ol A ), AR SCHE Y Stacking YY) MAE . RMSE \MSE 433 7 0.824,0.911,0.858,
— 104 —



TG T, 45 < HE T AL~ BRI AT Ml Tl 3 e

ST AN FFI I 3 AR 25 8RR U 25 43 94 1.189(SVR) . 1.267 ( AdaBoost ) . 1.616 ( AdaBoost) . i
if MAE \MSE ,RMSE X H B, f2t 0 HH S Pt 158 22 A TP A 45 SR B, Stacking fill- & B B 045 e -5 98
dinll Tl 34 I AR L Y 3 FhiR 22 P840 51 R % T 0.365.,0.356.,0.758 , AR T 52 22 HA S 42 71, 76 HAth
3 ANH AT M At 2 S 52 25 R AP O Tk — D SR R B AR S B S0 b i AR, 4 BT 2022 4R
6 H VAL 5 A A Tl 3G B 500 25 5 5 Ge it Jmy A A 0 Tl 38 B S PRl SRAE L XA 43 LR 25 50 #r.

5 BRI DLW VTAS SR T 2022 4F 6 H [ 52 Ha R 23 A1 %) BIVEs) 2 FH H i 5008 A AR 4 Jmy R AR Tt
4 AHE A AT T 3E A, F0 25 R 5 Ge it R A A W L PRgs SRAELE XA 43 iR 22 K 5 o, BS
SERHE ol F AU S AR i 4 i ol & FH A8 3 ) Stacking 55 AL T30 (9 46 %60 5 43 L
WRZEGT N 1.7% 0.45% ,0.29% F11 0.24% , RF 5 A 1 5000 246 X5 A 3 LU iR 25 7.3% .5.45% 1.13% F13.73%,
Adaboost F& TR 26 5t 1 4315 22 3 1 K 4.17% 7.29% . 1.25% F1 0.29% , Xghoost F4 FUil 46 X% 15 43 L iR 22 Ky
21.54% .2.91% ,11.96% 1 19.37% ,SVR BTN AE XS 53 LR 254 2.04% (8.54 .2.87% Fl 2.04%. *F [t ik
455 Xghoost TR & T INAE BE 14745 2% , RF |, Adaboost ,SVR 3 Fft J7 325 FU DN A% B2t AN HHAH. Stacking fill &
BEXT 4 AT TN 22 B /), TR RS E M dein . 25 SR RIYE R4 AU MAE  MSE 1 MAPE i 244555
X LEAT BT 25 FE R 2022 4F 6 H 4 Tl 45 5 5 SEPRZE R 46 %0 B 43 LR 22, AR SCHE A9 36 T Stacking fill &5
T AR A A Tl 48 o AR AR LA ¢ v 1 TRLIORS B, BB R R U 1 ATl 28 B s AT s S L
AR T ES I S

25.00% 10.00% -

21.54% 8.54%
20.00% 8.00% 7.29%
15.00% 6.00% - 5.45%
10.00% 4.00% 2.91%
5.00% 2.00% -
0.45%
0.00% - 0.00% — =1 : : :
Stacking RF  Adaboost Xgboost SVR Stacking RF  Adaboost Xgboost SVR
(a) RIBT IRMR] Aol (b) BN S &4 il
15.00% - 25.00%
(v
12.00% - 11.96% 20.00% |- 19.37%
9.00% - 15.00% -
6.00% - 10.00%
3.00% 5.00% - 3.37%
1.13% 1.25% 2.04%
0.29% ¢ ‘ 024%  [] | 029% -
0.00% > 0.00% -1 ‘ ‘ ‘ ‘
Stacking RF Adaboost Xgboost ~ SVR Stacking RF Adaboost Xgboost ~ SVR
(c) A Ja il (d) T B,

B 5 @AxtEsiREXLL

Fig. 5 Absolute percentage error comparison

4 &k

AR SR ot Tl S TN A7 1A RS0 i S P R . — A TR TS J3E AR A PR A, 5 ) — 3 Stacking il
AR AT T I I EFTIMA Y | 5 BERLARAR 01 U1 19 3 07 8 56 ] U R S0 B o [l | S R
[B1JIHL 4 Fhog > 4% S THERZ ALRE A1, I 78 70 A BB R I DRI 1 65 DI 38, A4 ot i [l 5 P ) A
JE B GE T 0 T s BRI A A AR BE B i A, e SR A A 9 T3 T o B0 1 bRt A Tl 4
IE MR ZE. i85 Stacking il S5 B — BRI DR BRI L BIRS HL AT, A A R 45iE

(1) R AT T S0 (E T, 255 i 22 o PO ASE AL ) 24545, REAE 2555 A [RDASE B (I AT B AR T 2 22
XN ZERIRRE b Tl B #o B etk A SCHR M Stacking HESRENG Z2 AR TR Tk 3 i, 38 28 B AL
ARPRIAN T | T 8 50 1T A S0 JRE 50 (01U 3 ey o) SR b A7 S — R WO I 2 , 14 e 2T 4R 9 52
R o) B [ AL S — AR BN 45 R — U2, A5 B B U A, 35 BRI 07 Tl 2.

(2) AR, LU oL £ S 2008 T b 33 n (B AT SE 4 I Ak P, T i i BT AR IR S
DLH, BEBUR 257 80 70 Bt , AR 2 B 22 RS B8] S AR S B0 SR B A4 T IS 41 10 2l S 4.

— 105 —



B IR 2 ( HAARBL AR 546 5 2 (2023 4F)

[ &% 30k ]

X B XBEAH A, S5 R Al I RE AR 7T LASR s AR IR AR 5 4k 2o i B i —— 6 T 2 SCRMU LA (8 2 A [0 ] b
Tl 2% ,2020(3) : 100-118.

IR, VFoK. P TSI A A B S T 20 BEEAE ()] RS TR IS 5508k, 2018,38(8) :1983-1993.
DILEEP G. A survey on smart grid technologies and applications[ J]. Renewable energy,2020,146(2) :2589-2625.

ZHU J M,LIU J P, WU P, et al. A novel decomposition-ensemble approach to crude oil price forecasting with evolution
clustering and combined model[ J]. International journal of machine learning and cybernetics,2019,10(12) ;3349-3362.
MENG M, WANG L X,SHANG W. Decomposition and forecasting analysis of China’s household electricity consumption using
three-dimensional decomposition and hybrid trend extrapolation models[ J]. Energy,2018,165( A) ;143-152.

CONEJO A J,PLAZAS M A,ESPINOLA R, et al. Day-ahead electricity price forecasting using the wavelet transform and
ARIMA models[ J]. IEEE transactions on power systems,2021,20(2) :1035-1042.

CHOU J S,TRAN D S. Forecasting energy consumption time series using machine learning techniques based on usage patterns
of residential householders[ J]. Energy,2018,165(B) :709-726.

TAN M,YUAN S P,LI S H,et al. Ultra-short-term industrial power demand forecasting using LSTM based hybrid ensemble
learning[ J]. IEEE transactions on power systems,2020,35(4) ;2937-2948.

RAMOS D,FARIA P,VALE Z,et al. Short time electricity consumption forecast in an industry facility[ J]. IEEE transactions
on industry applications,2022,58(1) :123-130.

CHEN K J,CHEN K L,WANG Q, et al. Short-term load forecasting with deep residual networks[ J]. IEEE transactions on
smart grid,2018,10(4) :3943-3952.

AN, EARE, A, 45 SR EAR B S BENLARARSEE i HLP P SCHR R PR S A s 0 vk [T ] b E AL T 7
#42,2016,36(3) :604-614.

TR XL A, A5 B RDBAR K HL A Adaboost KR IS AT J7 35 [V ]. 71 R4 A 314k, 2017,41(21) -
33-39.

WANG Y Y,SUN S F,CHEN X Q, et al. Short-term load forecasting of industrial customers based on SVMD and Xghoost[ J].
International journal of electrical power and energy systems,2021,129( 1) :106830.

CHENG R Y,YU J Q,ZHANG M. Short-term hybrid forecasting model of ice storage air-conditioning based on improved SVR[J].
Journal of building engineering,2022,50.104194.

BSTVRHE , AR, R 4. 22 24 SR LTI S IA R TE [ ] Bt 4R ( AR R) ,2022,45(2) : 136-141.
ZHANG Q,WU J J,MA Y, et al. Short-term load forecasting method with variational mode decomposition and stacking model
fusion[ J]. Sustainable energy grids and networks,2022,30.100622.

LIU Y H,NA X,YIN C C,et al. 3-D Joint inversion of airborne electromagnetic and magnetic data based on local Pearson

correlation constraints[ J]. IEEE transactions on geoscience and remote sensing,2022,60(7) :5910813.

[ SRR : BhIAHT |

— 106 —





