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ABSTRACT: As

“oscilloscope”, feature extraction and intelligent parameter

electricity serves as an economic
estimation of massive electricity consumption big data are the
key steps of power economy evaluation. In this paper, a modeling
method and economic related feature extraction method suitable
for massive power economic big data are proposed. First, the
extended panel data model is constructed according to the
spatiotemporal characteristics of the binary big data of electric
power economy, and the stationarity and cointegration are tested.
Second, taking the power consumption as the dependent
variable, the weight factors of other power economic
characteristics are determined by constructing regression
equation. Finally, the grey relational clustering is used to extract
the features, and the weight factor is used as the criterion to
select the clustering center, so as to obtain the optimal feature
subset. The simulation and comparative analysis of the actual
power consumption data in a province shows that the proposed
method can greatly eliminate redundancy on the premise of

preserving the physical meaning of feature subset, meet the
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needs of economic evaluation, and have a certain generality.
KEY WORDS:: feature extraction; power economy evaluation;
extraction panel data; grey relation; grey clustering
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Table 1 The binary extended panel data of power
economy
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Fig.1 Flow chart of the feature extraction
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Table 5 Grey relation matrix of 18 original features in the new england system
FHIE X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X1l XI12 XI13 X14 XI5 X16 X17 X18
X1 1 063 09 058 063 071 050 050 053 050 078 058 052 051 050 089 0.64 049
X2 1 062 09 087 073 050 050 071 05 073 050 050 053 053 058 054 050
X3 1 06 066 075 050 050 055 05 076 050 050 051 051 083 0.66 0.50
X4 1 08 07 050 050 073 05 07 050 050 053 053 057 053 050
X5 1 08 050 050 065 05 08l 050 050 052 052 06 055 050
X6 1 050 050 059 050 094 050 051 050 050 066 0.54 050
X7 1 059 050 067 051 059 097 055 055 050 051 077
X8 1 051 089 050 097 056 050 050 050 051 0.69
X9 1 05 059 05 051 057 057 053 052 05
X10 1 05 082 064 052 052 05 05 076
X11 1 050 050 051 051 066 062 0.58
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X13 1 057 056 050 051 081
X14 1 099 05 05 054
X15 1 05 05 053
X16 1 075 05
X17 1 0.5
X18 1
X5}, {X7, X13}, {X8, X12}. {X14, X15}. {X17}. {X9}. F6 AEEEFRANERAFERMERETTEE
1X10).(X16} \{X18}—;¥ 10 K Table 6 Performz}nc.e comparis‘m? am(.mg 4 algorithms
W E’%ﬁ‘%‘éé@ ﬁF‘{@E:@ﬁiﬁlﬁ/‘] ff%fﬁ‘%?ﬁj{]}i based on ()pt;mzid:/nd original ted:l‘u: s‘et:/
AU RIS TR g g
NI A R Kt v B U R T T
H R AE BE B H S L B ARt e B AE 224 - X2, X3, ANN NA  458ms/70ms 964 380ms/50ms 953
X6,X7,X8,X9,X10,X14,X16,X17,X18, kit 11 HMM NA - 827ms/97ms 955 319ms/42ms - 94.6
YRR [T _ bk 150ms/12ms 937  110ms/9ms  93.1
I3 990ms/12ms 952  750ms/9ms  94.3
3.3 EBISH D T ——
KN oM 28 [ 48 (ANN) | B &% 5 R B R M A3t 152ms/35ms 941  68ms/25ms 931
(HMM) | 32§ ] 5 AL (SVM) FAZ 0 1] 5 HL(CVM) 4
AR BIEBUREHE MR AT NG 4 2530

TEAGFERS FIUERA R 2 Jr A X b, 25 R an sk 6 Jir
7N o FLH D ANN 589 2K F Matlab JEA7 05 27
SVM H7L R 618 KM I A1 LIBSVM T
B SCHR[231 0 B AT T & B9 HMM 83k T B ; 3¢
BR[2418 CVM BLAR AL TR T HAL,

TEPRE A IS RS, BIBEH 11 ZE4FAE s
THEORS BB Mg N B, JE R I ANN B9 R
R AL 1% , HAhBE 0 T REEA/NT 1%, (H2Y
TG FERT FRAR KLY 30%, LA F 45 Feist B 43
P s R TARRAEAE AR B, o] DA ER R A

Bk

ST (SR R R AR /P EAT RERS

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

FL = 28 T B SR IR Al 33 Pl e A 7
AR S (B3 ) —— X IR R K
AT VE A I AR . A S WL T 2 35
TSRS R i, S 1 2 5 36 A8 o T
— 05 LA, AR SO TRk i I (8 ORI SR 2 7 ik
PEAT TR SR A . PR T AR SR 1 U7 R A5
R FELA AN TR 2R B A RS PPAG SR, 15 1
TR

1) XLy 2 B — ol 2R T AR RO A, TS
I35 R8T WS T OURHE Z Rl I A SRR

http://www.cnki.net




70 SREKME , 45 « BE T4 Jr AR Kda 64 i 0 285 R AE SR IBUHT 7 1% Vol.37  No.2

PR BRI R T B A
2) O TIHBRFHEE P R TCR S R ASSCRE T
AR IR SRR IR B 1A B T RAE R 1 2 5
RO F B TERBURHIE B A B P A )
AP e SR, 5 HE T 2 R0 A R 28 L fiE

S 3k

(1] BREH], £ B ATsf i B & TR o).
HL R S5 T RER, 2018, 34(4):6-9.

WEI Xiaoming, WANG Wei. Economic benefits in power
economic operation management[J]. Power System and
Clean Energy, 2018, 34(4):6-9.

(2] koK, TR, ERE. B H TSP EA T K—

SET Hp ] 30 4 T T AR A B4 DR RE AR ). 11 Y IR
274, 2008,30(12): 18-21.
ZHANG Lin, HE Liancheng, WANG Junxia. Electricity
consumption and economic growth in China: based on the
30 provincial panel data co—integration test[J]. Journal of
Shanxi Finance and Economics University, 2008,30(12):
18-21.

[3] &, REM. BTS2 TR K22 0P 5

— LT Jm AR s 1 BT AR B Granger [ SR
KEU8)). L BFRTH . 2009(7): 28-39.
JIANG Lei, WU yuming. Regional differences in power
consumption and economic growth: Based on unit roots,
cointegration and Granger causality test of provincial panel
data[J]. Regional Economy, 2009(7): 28-39.

(4] 5KJE, AEL, ISR, hE TN R S AT KR

BT 17 R B Logistic M 2R (1] 807 19 52 B SR,
2016, 46(3): 132-142.
ZHANG Long, YU Jing, WU Liyasu. Research of the
relationship between electricity consumption and economic
growth in China: based on production function and Logistic
curvelJ]. Mathematics in Practice and Theory, 2016, 46
(3): 132-142.

[5] GUTIERREZ A S, ERAS JJ C, HUISINGH D, et al. The
current potential of low— carbon economy and biomass—
based electricity in Cuba. The case of sugarcane, energy
cane and marabu (Dichrostachys cinerea) as biomass
sources|J|. Journal of cleaner production, 2018, 172:
2108-2122.

[6] PANG C K, PRABHAKARA F S. Security evaluation in
power systems using pattern recognition[J].IEEE Trans on

Power Apparatus and Systems, 1974,93(3) :969-976.

[7]

[13

—

[14]

[15

—_

[16

—_

[20]

ZHANG Qi, HAN Zhenxiang, Tso S K, et al. Input
dimension reduction in neural network training for
transient stability assessment[J].Automation of Electric
Power Systems, 2001, 25(2):32-35.

WG, SMEI. JE T2 U0 i e s ).
HL I 5T TR, 2016, 32(7): 45-50,64.

TAN Yiming, SUN Weiqing. Electric power boom of
Shanghai based on economic analysis[J]. Power System
and Clean Energy, 2016, 32(7): 45-50,64.

OSMAN M, GACHINO G, HOQUE A. Electricity
consumption and economic growth in the GCC countries:
Panel data analysis[J]. Energy Policy,2016,98:318-327.
RAJAH R, GEOFFREY G. Are foreign firms more
productive and export—and technology—intensive than local
firms in kenyan manufacturing[J]. Oxford Development
Studies. 2005,33(2):211-227.

HOQUE A, BANERJEE R. Does purchasing power parity
hold for garment export—oriented developing countries[J].
Procedia — Social and Behavioral Sciences, 2012, 65(3):
8-13.

NAKAMURA K, OHTSUKI T, MORI H, et al. Novel
anti— HIV=1 activity produced by conjugating unsulfated
dextran with poly I-lysine[]J]. Antiviral Research, 2012,94
(1):89-97.

HADJIMICHAEL M, KUCIAUSKAS A P, TAG P M, et
al. A meteorological fuzzy expert system incorporating
subjective user input[J]. Knowledge and Information
Systems, 2002 (3):350-369.

Choon Seong Leem, BUMYONG Oh. Evaluating
information strategic planning: an evaluation system and
its application[J]. Journal of Systems Integration, 2001, 10
(3):207-222.

FEN. AR R A 225 S M PRI, b
it 2GR AL, 2008:1-5.

g5 CE NP S R €T ok 1 RPN D Nl R DR L AR B R
IFFEID]. PRAE AL TT R, 2009.

DICKEY A D, FULLER W A. Likelihood ratio statistics for
autoregressive time series with unit root[J]. Econometrica,
1981, 49(4): 1057-1072.

AR, TR T I S AR Eviews b FH R SEBI[M].
JEAT A AL, 2005:331-347.

LEVIN A, LIN C F, CHU C S J. Unit root tests in panel
data: asymptotic and finite—=sample properties[J]. Journal of
econometrics, 2002, 108(1): 1-24.

IM K S, PESARAN M H, SHIN Y. Testing for unit roots

(F&EFE78T)

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



78 BRI, 25 HE T S AR X S P 9 T LB A RE A 4% R G Vol.37 No.2

of chance— constrained programming in rural distribution distribution network[J]. Renewable Energy Resources,
network[J]. Renewable Energy Resources, 2019, 37 (8): 2019, 37(7):1001-1006.
1185-1191.
[15] 288, JURHE, B R0, S5 ST RIS TN AL ) o7 B #1:2020-05-10.
LR AU BT v, DO ARG 6 1Sl 0 A S Y ). i WL T AR TEEE A
2018,44(11):3751-3759. B W(1961—), I3 ARE, ez g 1, B 5 1) S ) R

LI Erxia, KANG Chaoqun, LI Yuling, et al. Optimization BILA
W (1973—) 5 Wi JOR G 1L A8 5 1)l T R ¢

model of distribution network maintenance plan based on

equipment condition evaluation and grid loss risk[J]. High KICA L Q é
M — = n VN A
Voltage Engineering,2018,44(11):3751-3759. &E’Zf;:t(l% VAR BT I Iy S R
16 2y 2T R X1 Z’ & ./ ,{ . Ab\»/\ HAD ; - | )
(161 458, FIZCf5, XU, 3. 5147 I QAL A R B 1979 5] Fh B TR S
W fy iz K USRS, AT R REDR, 2019, 37(7):1001- . N
WA BRRIFSE LA

1006. R (1981—) , 9 AL, TR, D07 TR 3L
FU Qiang, XIANG Hongwei, LIU Biao, et al. Maintenance EEA

operation risk assessment of distributed generation on (%3 h)F)

B T T T T

X
R e e e R B B e R R B B R R B e B e e e R R R e e e R S = S e

(EEFH701) Jemt: Bl 2008:1-3.
in heterogeneous panels[J]. Journal of econometrics, [24] TSANG I W, KWOK J T, CHEUNG P M. Core vector
2003, 115(1): 53-74. machines: Fast SVM training on very large data sets [J].
[21] MCCOSKEY S, KAO C. A residual-based test of the null The Journal of Machine Learning Research, 2005, 6(1):
of cointegration in panel data[]]. Econometric Reviews, 363-392.
1998, 17(1): 57-84.
[22] PEDRONI P. Fully modified OLS for heterogeneous 7S B 7 :2020-07-10.,
cointegrated panels and the case of purchasing power parity EER -
[J]. Manuscript, Department of Economics, Indiana RBE(1965—) , T, AR}, B2 g s T AR, 32 35 Ha fig
University, 1996, 5: 1-45. TH BRI R BT
[23] XJELUE , 35E )T . K € FR g e K T < 55 TR (%3 )F)

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



