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Tab. 3 Distribution of suspected “string household” work orders in different businesses types

Bl iy 14 L LR 74 il 55 B 2 i 21 HL R 7
HLAETH 3 AR5 27 M55 470 1 HL e it 18 HL it T 7
ThFAE 5 faE L ) 42 55 B 1 R ET3 3

A 2 (EEHFEAE S

LR eh 9% 1 NIZ/E & 2

A 55 Wi Bk 1

. - 3 RRAHE

) 95598 FEF T HL AR AT 5 BF IS L T %
- PURR” R RS PR L2 B A 2%
) - = PR TR S BRI R KR 5 BT A
- . — - R T AR 0T ST 43 1) 468 537 7 T X R T
I B TERESCASEAR A TR JEA X% P BEVR 7 RO A

BS5 B SR TRAERRELSER PR HIFR
Fig. 5 Proportion of suspected “blackout” work orders in

different business types

FRE£2 U Y N B &0 SRR R ZE R, B %)
PEER DA [ 2R Ry v %5 7 2 3t 22 S AR 1) IR 55 5K
W, 42 i 2 FORS R RIS T

<71 -



L R

521 %

4 H5iE

ARSCHI LT A SRE H AL BB SORIZ R HOR
LEE T L 00 55 750K, ol 55 T 0L AT
T, FTWE T8 PO R RRATAE R X, 482 0 H
PR AR A BEAR BE , S B BRoll 55 1 3 Ji
Pz, e AR R, R 2 48 i 2 MR 1T A T AR
A SIS KGR 2 I 55 1R B D SR SR, A
T IR S5 fiE

S E
(1] Jrses, R, A . BT KEIRHE RN E VRS
RALT]. B SR EdE,2017,20(10) ;14 - 17.

LI Jianbin,ZHU Yakui,FU Liheng. The customer demands analysis
and application based on big data[ J]. Power Systems and Big
Data,2017,20(10) ;14 - 17.

(2] ARW, XN, G, 45 . B T e RO A I o 7l e A 7Y
SCAAF BAMHT]. s 402 ,2005,33(02) :236 —240.
LIN Yaping, LIU Yunzhong,ZHOU Shunxian, et al. Using hidden
markov model for text information extraction based on maximum
entropy[ J]. Acta Electronica Sinica,2005,33(02) ;236 —240.

(3] JEUSE , ARF-, MRS, 45 . T B KR h 2Kkl SR ) SC
AL T]. HFAE4,2007,35(11) ;2226 -2231.
ZHOU Shunxian,LIN Yaping, WANG Yaonan, et al. Text information
extraction based on second-order hidden Markov model [ J ] . Acta
Electronica Sinica,2007,35(11) ;2226 —2231.

(4] Bk, BUOERS . BT R E KT BTG 4 ht 3R S A
[J]. 2458k TR . 2001,30(02) :102 - 107.
CHEN Youren,ZHAO Zhengxiao. Automatic recognition of vehicle
license based on hidden Markov model [ J] .
Engineering,2001,30(02) :102 - 107.

(5] TULfs, Hnwg, #2203 T B R ) R R Y o 30
AEE ST, Bl T2 5L . 2007,24 (10)
92 -94.
YU Jiangde, XIAO Xinfeng, FAN Xiaozhong. Event information

Infrared and Laser

extraction from chinese text based on hidden Markov models [ J].
Microelectronics &Computer,2007,24(10) :92 —94.

[6] B/RER B4, M7 —Fhas & RIS SUE SR TF-IDF J7 ki
SCAARLE R )], AL, 2011,34(05) 856 — 864,
HUANG Chenghui, YIN Jian,HOU Fang. A text similarity measurement
combining word semantic information with TF-IDF method [ J ]. Chinese
Journal of Computers,2011,34(05) :856 —864.

(71 JAW, X002 MU, 45 . BT okt TR-IDF R $ 3R SCA
SIFETIBESELT]. WAL . 2017,35(05) : 111 - 118,
ZHOU Yuan, LIU Huailan, DU Pengpeng, et al. Research on text
classification model based on improved TF-IDF feature extraction
[J]. Information Science,2017,35(05) :111 —118.

[8] YOUWEI WANG,LIZHOU FENG. A new feature selection method

.72 .

[10]

[11]

[12]

[15]

[16]

[17]

for handling redundant information in text classification [J].
Frontiers of Information Technology & Electronic Engineering,
2018,19(02) ;221 -234.
Ximing LI, Jihong OUYANG, You LU. Topic modeling for large-
scale text data [ ] ]
Electronic Engineering,2015,16(06) :457 —465.
S AR, R, . FE T AR A B SO R
5EEHIR )], AN S &R, 2015,52(09) 1 1941 -
1953
PENG Min, HUANG Jiajia,ZHU Jiahui, et al. Mass of short texts

. Frontiers of Information Technology &

clustering and topic extraction based on frequent itemsets [ J].
Journal of Computer Research and Development,2015,52(09) :
1941 - 1953.

LONGXIANG WANG, XIAOSHE DONG, XINGJUN ZHANG,
et al. TextGen a realistic text data content generation method
for modern storage system benchmarks [ J | . Frontiers of

Information Technology & Electronic Engineering, 2016, 17
(10) :982 -994.

EHLHAT FIN, % — B TR A B s [ B
MSCARRIEE D [T]. iHEPL M . 2007,30(08) : 1354
-1363.

PENG Jing, YANG Dong-ging, TANG Shiwei, et al. A novel text
clustering algorithm based on inner product space model of
semantic[ J]. Chinese Journal of Computers,2007,30(08) ;1354
-1363.

KM, BEEAE, L, % KT \iﬁﬁﬁgﬁﬁﬁ%gﬁﬂﬁi
RERIRY Y | 38 00 SCA R F1 5k [ T]. L2441, 2007, 35
(01).:118 =122

SONG Jinping, HOU Yuhua, YANG Xiaoyi, et al. Context-adapted
document segmentation based on multi-state hidden Markov tree
models in the wavelet domain[ J]. Acta Electronica Sinica,2007 ,
35(01):118 —122.

TG, B . SCARIZHRTE N 24 B (5 B0 g B I LT .
15 #Rl,2009,27(01) :94 -99

HUANG Xiaobin,ZHAO Chao. Application of text mining technology in
analysis of net-mediated public sentiment [ J ] . Information Science,
2009,27 (01) : %4 -99.

BT . JE T SCAZ A 19 28 5 ] 41 3
Bh2,2012,30(01) :105 - 109.

RUAN Guangce. Analysis on web media report differences based
on text mining[ J]. Information Science,2012,30 (01):105 -
109.

BRK, kA8 . B E TR T I TR BOR IR
[J]Wi7LH J7 . 2017,36(10) ;83 - 86.

LUO Xin, ZHANG Shuang. Application of deep learning in

FOHTLT]. R

a3 2 b R

identification and classification of potential complaints of

electric power [ J] . Zhejiang Electric Power, 2017, 36
(10) :83 - 86.
PR T SORIS SR 9 H L E P URR

JZRHE 7,2016,29(08) :45 -50 +66

TRER T[T ]



510 39 WG4 T FARTE & AR FREOR B 0 % P B TR SORAZ 8 oA

LIANG Haobo. Research on intelligent clustering for electricity

customers’ demands based on text mining [ J ] . Guangdong Wi B #2018 —08 -25
Electric Power,2016,29(08) :45 —50 + 66. 1EE®EN.

(18] Al skzugk , Bk . ZE TR MM I RE KR 5 . ZAFH(1972), B, A4, BRI, ERNFHE
ST L BSCE T[] #TH J,2016,35(02) <27 @ B R IR S LA,

~30. ‘
¥

ZHAO Xiaoming,ZHANG Xuegiang, CAO Lan. Thematic analysis
of "big data" and " cloud computing" in power system based on (AXTHEREF L R)
key words[ J]. Zhejiang Electric Power,2016,35(02) :27 - 30.

Text mining analysis of power customer complaint worksheet based on

natural language processing technology

WU Gangyong,ZHANG Qianbin, WU Hengchao, GU Bing
(State Grid Zhejiang Huzhou Electric Power Supply Company , Huzhou 313000 Zhejiang, China)
Abstract: This paper mainly combines the demand of Zhejiang Huzhou power business, aiming at breaking the blind spot where
customers have complaints about power consumption,thereby improving the management level of users”electricity demand and realizing
the reasons mining for hot complaints business work orders. In order to better dig deeper into the information contained in the complaints
worksheet , based on natural language processing technology, this paper makes a in-depth text mining of power customer complaints work
orders ,uses hidden Markov model and other word segmentation techniques to analyze the acceptance of complaints in the work order
content,and carries out the word frequency statistics, the keyword importance weight value is calculated by TF-IDF algorithm,and the
keyword frequency with large weight value is extracted as the final result of customer complaint text mining. Finally, the word cloud
analysis technology is used to visualize the analysis results, Through the text classification analysis, the text classifier model is
constructed to realize the research on the distribution of " hot word frequency" in different business,and the corresponding improvement
measures are carried out according to the results. The main problems of current power customer complaints are controlled, and
differentiated service strategies are provided for different types of power customers, thereby improving customer satisfaction and
loyalty. The promotion and application of the topic can improve the work efficiency of the customer service department, and solve the
problem for the customer.

Key words : complaint work orders ;natural language processing;text mining;word cloud analysis
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