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Power User Credit Classification Method Based on the Analytic Hierarch
Process and Adaboosting Algorithm
XU Hongkuan, LIN Shunfu, BIAN Xiaoyan, LI Dongdong
(College of Electrical Engineering ,Shanghai University of Electric Power ,Shanghai 200090, China)

Abstract: With the reform of the electric marketization, it is of great and far-reaching significance for the
construction of the electricity market to analyze clearly the credit evaluation problems of power users as the main
market. Aiming at the problem of power user credit evaluation, a comprehensive evaluation method based on the
analytic hierarchy process (AHP) and Adaboosting algorithm was proposed. Based on the power user data
information, a normalized comprehensive evaluation index system was established. A credit evaluation model based
on the AHP was constructed, and the suitable candidate classification algorithms were selected out from the typical
classification algorithms. The Adaboosting algorithm was adopted to perform the linear dynamic weighting on the
candidate classification algorithms,and a combined classification model was established by training sample data. The
proposed method was verified with the actual power user information data. The results show that the proposed method
has higher evaluation accuracy and area under curve (AUC) value, and has better applicability with the existing
classification methods.

Key words: power users ; credit evaluation ; analytic hierarchy process (AHP) ; Adaboosting algorithm

HL g 2 A 2 O JR RN 6 2 45 5 5K 1 ik i
PG, 2 B R A R Rl Iy o Al xk
JIT A HR L 7 T SR B — B0 B SR e Bl 4G
B SRgG , 3X BE AN M) T2 4l B L T A g
AFT Il iy S A B XA ERIF 9 HL T
BTN C AR L0 U T S Y

oRo AT PR AR i i A, 258
FL 2> m) AR R X F g P 45 RO R s £ A 5
LTI XA AR A XU 9 R T P A8 XU
Wibio WA PRA LSS B RE TSNS
&R A AT R RIIR 5 BRI, SR A
B s KA. I, BT A A0 R v St X v

EEWA WK ARREAES (51977127)  FilgHRMEHOR Z B2 BB H (19020500800) 5
T HE KRR S DT 2 R R v )

PEE BT AR 90 (1992—) , I3 Wi 584, TR, Email : Xhk920927@163.com

BIREE MR (1983—), 55, 1L, 2, {14 5, Email : shunfulin@shiep.edu.cn

79



wAAES) 20235 H 53K F24 R, E AT B AR H5H 5 Adaboosting #9 % 1 A P A5 AR %

TP HGERHhE A B REE,

FIRT, & B 7T i g P A P AR D 1 £ 4F
AR R A HIEA A B AE -+ 24T, IR AES
] PN HC AL A oMl 1) K AR L o SRR (138 5 2 K 4
M (analytic hierarchy process, AHP) XJ {5 FH 25 2 it
FrvbAil  F8hn 80, = Bl b M i v, 587
VERURE . STHRI2MK I HL 1 BN A 2256, 3
ERIT T OT s BN SR R PP AR,
1 22 A5 T A8 900 7 s 32 LM LU Ao, A E A
o SCHR[3IBE% 18 1 16 hn a5 e, 25 I8 T ITAG
ESRUESRURITE SOy B S R X ERE L U8 B AP S )
AT FPRAR o SCHR[41R TR — S b H
WIREL P35 P R AR, R 1 19
AR S AR AP i o SCHR[S) 58 20 4545 5C7
SR AT T T DA EOR R A 2 14 05 T PN A
B, SCHER[6)ET X B ANt 1 LA B & R AT 43 1Y)
FULE ], 4 TR T X JZ U A ik (inter-
val analytic hierarchy process, IAHP) il [X_ 1] Ji 4%
BRI PR T o SCRR7)8E T — ok
T AHP #1 3 W 73 53 B ¥ (principal component
analysis, PCA) [ HEL ) (S HZR G PR B RY 4
H TR TP R VPO R 2R, BB HE R b
TP R B RS o SCHR 818X B — rit g P 4
PP J7 15 AN RE 56 42 S W T P B SE B o0 ELA%
GERYLH VPG 7 ik Z R R AP 22 |, S B T
s 22 45 O AR /L 0 P S AL S PR T 1. 3
RO 1 1T 9% 56 T [ iy v, g 1 ) ol o O e A
O AR [ PR 22 56, 32 B — S FR IR v P
PV R ZR ) 58 36 TS 48 KR 7 o

AR AR X HL P AE AT B BIF SR
TARGF AR, W0 7 P A R O 1219
YR RE TG B — 2B R« YR 2 PPAl 9 U5 1R
FHSCHE 8 B — 7 ¥ AR D B4R iR A, an ey 24
EEME- Ve HikeE 3w Sy & S/ i ES
Sad, SCEAEN T T E TS Adaboosting
A2t ny B P S PN O i, R 2 gt
AR HTIE N 8 A KRB e i 4 > IS 5
HL T TP AR RN 23 26 1 £ 8 23 SR B AR, T
H >k ] Adaboosting ZH & 73 25 & X 4 4~ 5 4 K55
ES nsu iR N TP N /TR YR N
WG R . WS AR TN N TR RE RO BF
FEPE P A R EOR B —E R
ATPERNSE I , AR HE T P {5 TP A
IR ZH -G A5, HAT 20 SEBR I AN

80

1 ERAFEM LA
AR H, 7 FH PR B A 15 TR AR IR R
JEHEAT R AL 3, MY 3 Bk b gk e 1
ST IR/ SN S RPN I E L8 O i R Y AR
I8 75 ] Adaboosting B3k 7547 26 1 81 25 A
WG DR B e 2 5 o K50 B sy 2k
ST I A A AT LA, TTIE I 4 & 432
SR A EOR BT . BT AHP Fll Adaboosting

HEHAFE TN AR W E 1 PR
| e

‘ JER I BT AR ISR ‘

'

|Mmmm%ﬁ%%mﬁmﬁﬁﬁﬂ

'

| BRI 15 A BERLITAN 45 R L A4 B l

B 1 J:TF AHPFI Adaboosting A5 2305 N AR
Fig.1 Credit evaluation flowchart based on AHP

and Adaboosting combined classifier

2 AR AL

21 HBEHARPERERER
S P S B R AR AR 22, AT A B fF
FEa T ZMIERRIR R EE AR A ORI
RILA AR T BRI E R RS
TR R, Wk 1 B,
£ HEFRES
Tab.1  Feature field description
FB Atk
RERA KA BARR 1 R AR 0 R R
RIS /% AT 5 A i HR

TFritKe/a HL T P MNEESE HE 7 Sk 324 I )
RPHIK CIWINIRE SNV /8/%:1 8
L P T BRI 2 e P IR, T B
FHPTiRE T TR R AR A R ST P SE
MO FEIE Jr eI PRI, 2 R 1
R, 0fRFR AT
HHgko0 B S Bt
T P ARG R P TE R IR P B
24 PR R ;};\%Fﬁ)ﬂﬁﬁ'ﬂiﬁﬁﬂﬁmé@ﬁﬁﬂ%il‘%
TEIEUIR HL 3 PP e 2 R B
LN WL P i B R

2.2 iEWREUIETIALEE
ML PR PR R LR bR s



WE

&

VKT B AR o # 5 Adaboosting 69 4 A P AZ R AR 7 ik

W AAEZy 20235 F53K FH2H

2, A RPN LAY Ja 1 SO AR R, 254865
JIE oS LAY F A 2 BRIV BEAHZZ ELOR . 24645
JEPEEACIS , FEATAH O RE 5 A BN 246 X5 {ELAH 26 K
FRIFE AR P 2 B X (R ) 7 S 4 0 B/ N B
G X P T e AR A SR H R B, A
X & ARPRIEAT IO AL B RIEE EXS n A
JIHP BEAT VAL A A m APPPAG TR AR L K
BAEIC M, (21,2, ,n32=1,2, 0 ,m) o R
FAMAB AT AR bRy Je s AN AR A 21, 4R =

;/g - maif:xg)rilrrln(izg()xg) (1)
P, HER PRV g AR smax(x,) ,min(x,)
Gk AT P 5 g AN TR BR iR AEL e/ ML

3 AT ERSATEAZ AENAR

JZR Ay Wik B RN Fris 2, iz %
SR ——VCRAE R BB T 20 22 70 4R AR
MBI . B E RS — 2R 2 B
PR R REAE R — > R G, B bR or il 24 B s
BN, HE M3 i 246 F5 0 T2 il Pk
FEPRBORI i A 7 B Z AR R LS HET |, LA
YR BoR 2 ZIALRE R G . 2R
Mrigim i et 5 B A R g5L 2R R
BT OTIENT RS T RUE TR R R T
31 EAFENMSEERERENHE

FER 2 o7 R h e B T B AU A 15
TP I £ B4 BVBEAL AR MBI R e S 55750 BP
Pt 25 ) 24 RS A0 K fi 3 QAR AR RN 2R DL I i A
R S LR AN AR AR A 3 ] A AR
Ao XSO SRy 43 2SN H ) 28 SRS | B A
AR HEEITFIE .

32 ERENSFEEREEURE N

A FR PN AR A S BRI AN T

1) WERPE . FEAF PR H B A o At 1 A
S I I B A A

2) AP, FEAS TR T AL T
JRAF 5T I EE s R

3) Al ATYE . BRI Y T AR N SEEE HL T
B  BIRPPAS 45 5 5 PG FAf A

4) Stk . FEATERESE Y IR SRR R Y
33 BROSMIERIESL

AR B SR R A A R A 3 2 1) B
JZ N FECHE 4R T 0915 PRI B 27 A AN

2)UEN)Z . U A BE BRI . 3) R A &
PEROR . AHP BRI AN 2 FiR .
APV B 5 A b | F 72

2 (5PN B AHP SR

Fig.2 AHP model selected by credit evaluation
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