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ABSTRACT

Call center is the automatic answering system with the experience of artificial agents, maximize customer
satisfaction by means of efficient intelligent program-controlled switches allocation, computer telephony integration.
This paper uses PHP technology to achieve call center management system of e-commerce based on B/S model. Call
center includes call center platform, seat call center management platform, e-commerce service platform and the
platform of knowledge service. The system uses BP neural network to classify the customers and employees queue,
traffic forecasting and optimization of call center scheduling using the multi fractal, in order to improve the quality
of customer service and reduce operating costs.
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INTRODUCTION

Call center is also called customer service cei@astomer Service Center), customer care centetoEer contact
center, it is through telephone, fax and other ®mm provide rapid, accurate information and advisservice
accepting and complaints and other services, diaesft means of call by intelligent program-codiied switches
allocation, computer telephony integration, autacnahswering system and the experience of artifagents, to
maximize customer satisfaction, at the same tinsure also makes the relationship between entegrsd
customers more closely, is an important means podue the competitiveness of enterprises.

Customer relationship management is one of the fom&tions of call center; it can help the entesprio grasp the
demand of customers, strengthening relationshifth watistomers, effectively mining and managementlient
resources, to obtain the market competition adggnt@ustomer classification is an important meangfterprises
to understand the customer, the enterprise awas@fesistomer based, divide the customers intewdifft levels of
this important, making differential customer seevlicy, the realization of personalized servim®tigh policy [2].
Classification of customer has classification mdthaf two kinds of qualitative and quantitative auger.
Qualitative methods in the customer classificatisnmacro according to customers bring value to aust
classification, the method relies on the domainiedge of experts; quantitative classification noetlis based on
some quantitative information from customers asbéss, using data mining techniques such as cingtalecision
tree, neural network, association rules, roughteehnology genetic algorithm, a method to clasig/customers.

Queuing strategy table is one of the core techiesogf Web call center, queuing strategy can imeritne service
efficiency of the call center, customer call isigsed to the appropriate position, provide bettervise for
customers. The commonly used agent queue strdiegfycome first serve, sequential allocation, m@mcallocation,
minimum amount of work. Cost sensitive decisiorraigh set theory in dealing with classification feam into
cost sensitive analysis mechanism, on the err@sifleation to distinguish between different resuliuitable for
processing the misclassification cost sensitivesifecation problem of non equilibrium. The projacte attribute
weighted cost sensitive classification method basedrough sets, according to the customer levedtotner
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records, seats traffic information related to dyimaqueuing strategy, Business Hours can prolongtiezage user,
improve service satisfaction, and can improve ffieiency of the new call center.

Traffic data is the estimation of the number oftsemd the scheduling of work condition of call teencall center
according to the traffic of different arrangemeatdhe corresponding position, so that in the peendf call center
service level, to achieve the optimal allocationhafman resources in the call center. However, nanfdistorical
data traffic, the traffic data with chaotic fornhetefore, how to accurately predict the call centeffic is an
important and urgent problem to be solved. Fursihedy of multi fractal is a fractal theory, canrbere convenient
to get non stationary time series of the scalingoeent and multiracial spectrum can be effectivaltinfractal
characteristics of time series analysis, providasl fraffic time series analysis and predictiomiseffective path of
solution. The paper designs the call center managesystem of electronic commerce based on BP heetaork
and multifractal.

EXPERIMENTAL SECTION

1. Key technology analysis of system design

1.1 BP neural network

BP neural network is a kind of multilayer feedfordianeural network, BP neural network mapping refzhip
between input and output a lot of storage and duwtpn be obtained through learning, without thedrieeprovide
the mathematical equation of the mapping, BP nemeaivork model using the back propagation algorjtitime
learning rule using steepest descent method, ttveonike weights and threshold adjusted by back-prafiag, reach
the minimum square error and network.

Multilayer BP neural network is a one-way transmoisof feedforward neural networks; neural netwbds three
layers or more than three layers of strata. BPalsmeatwork hidden layer and multilayer perceptnahjch greatly
improves the classification ability of neural netlofunction to arbitrary accuracy to approximate given, the
multilayer perceptron training often uses the eback propagation learning algorithm, as showrngaré 1 [1].

o
input layer Hidden laver output layer

Fig. 1. Thetopological structure of BP neural network

BP network trainer supervised learning, so trairsagiple set is shaped like a (input vector, thalidatput vector)
vector. At the start of training, the weights ofdes in the network by some small random initiala@atBP network
training process consists of two phases:

(1) Work positive signal propagation: the inputrgify(training samples) from the input layer to kiidden layer and
output layer, generates an output signal at anubetpd (actual output vector), as is shown by eqodl).
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(2): the difference between the actual output &edcetxpected output of the network is the calcutatiberror signal,

the error signal started forward propagation lakgr layer from the output end, in the reverse preceb
communication, the network weights continuouslyotlyh the error feedback for adjusting actual oytploe
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network closer to the desired output, as is shoyeduation (2).

v, :”(ijk(dk —0,)0, (1_0k)j y; Q=¥ )% 2)

The process of network training BP consists of plases: positive signal propagation and error sigregnagation
stage. The error between the calculated with theaboutput and the desired output value, the wierghtrix
adjustment of network continuously, so that theialcbutput of the network is closer to the desoatput.

1.2 Multifractal theory
Multifractal also become divided type measure,shthe further study on the fractal theory [2]. Thelti fractal to
make up for the lack of fractal theory, it can ddmethe distribution of measures defined in soogpsrt. In 2002
Kanethardt proposed the multifractal detrendedtdiation analysis method of it, the method can corergly be
non-stationary time series of the scaling exporant the multi fractal spectrum; it can multiplexacdcteristics
analysis of time series.

The fractal dimension is a quantitative descriptiminthe basic parameters of fractal, it is thatdess the.
Dimension geometry of Euclidean space is the integkie, and the fractal dimension is divided intonerical.

To F consider the target pattern, subsdRis, s as a non negative number, for arbitrary O, definition follow,
When 0 — Otends to a limit, denoted as

H*(F) =limH;(F) ®3)

If the setF is a subset of these subsets, and have the samctust, but their size is iF accordance with the
reduction factor reduced, sub subset of these mibséurn with the same proportion, and so on [Bis assumed
that each "mother" a subset, and when each subge¢ alistance factor increases in accordance thih'mother

set are identical". If the initial scale is 1, atlte variable Iength‘=yk, F number of covers the required

cubeH ;(F) = N* is.

DB = —1 (4)

Multifractal also known as fractal measure, ithie sublimation of fractal theory, the distributiohmulti fractal
theory to describe the fractal measure defined supaort.

The definition of a metric space (X, &), it X, =limX (a)is a fractal set, is that it is a fractal subset
n-oo

(X, i) measure space. If the collection is divided, tketixl set can be expressed as a union of severhlfr

subsets, and each subseX, //) are not fractal dimension, the fractal can be irtsgl into the multi fractal.

Moorhouse Madoff dimensiont/, definitions of fractal subse%a of probability measure for the follow equation

(5).

8 (Xas1) =i (X,1,) )

Compared with the definition of fractal dimensioancbe seen, the physical meaning of fractal dinoengs

expressed with a subset of the same value, comnkahyn as the multi fractal spectrum. A complexcfahbody,

its interior can be divided into subsets of a sededifferent value that, given a series of fractsaracteristics of
this subset.
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Many natural phenomena can be described quanétathy fractal dimension, and the fractal dimensamd box
dimension, the information dimension of single,retation dimension and multifractal compared, usangeries of
index to describe the fractal dimension, the bedrasharacteristics of spectrum function from mdétiime scales
reflect the complex system [4]. The characteristitthese systems is to collect a lot of time sedata, and the
dynamic mechanism of the system is complex, thdifradtal detrended fluctuation analysis algorithitncan be
obtained directly from time series of the multifi@cspectrum. Project using multifractal detrendiedtuation
analysis algorithm to obtain the multifractal spent to predict traffic trends, optimize the seatamgangement, and
improve work efficiency.

2. Theoverall design of call center system structure

The call center management system for e-commeregridultural products, to provide sales, consglticustomer
service, marketing, customer relationship managérmem function as the agricultural products salebsite, help
agricultural products e-commerce sites to imprdwe quality of customer service, the integrationeoferprise
resources, reduce costs. Call center includeseater platform, seat call center management phatfe-commerce
service platform and the platform of knowledge &@rfour big modules. The call center structuriigsre?2.
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Fig. 2. Thecall center structure

The system will voice query, self-service, combineith artificial service, put the shopping websgales,
distribution of resources, supply chain resourcastomer resources are integrated through the nietwstablish a
rapid response mechanism of online shopping, emhanstomer groups and shopping sites interactesgurce
allocation and utilization. It supports multipleaginels including voice, fax and e-mail, image pssogy, web and
e-commerce, arrived at the call from the custonmoment, routing and management from first to flastt.

Call center through telephone, fax and other fotmprovide rapid, accurate information and busiresseptance
and complaints and other services, is an importa@ans to improve the competitiveness of enterprises

application of call center in the field of agriautal products in electronic commerce, realize mtlk of agricultural
products shopping, query, consulting, complaintsifess acceptance and other value-added and @rstenvice
operations, can greatly improve the customer senégel, further enhance the level of agricultunfbrmatization

construction, save the expenses, improve work ieffay, promote the development of agricultural peid
electronic commerce.

3. Development of call center management system of electronic commerce based on BP neural network and
multifractal

Combined with the theory of rough set BP neuralvwoek to classify the customers and agent basediggetaffic
forecasting and optimization of call center schedulsing the chaos and fractal theory [5]. Theeyswill voice
query, self-service, combined with artificial se&ej put the shopping website sales, distributioresburces, supply
chain resources, customer resources are integtiatedgh the network, establish a rapid responseharésm of
online shopping, enhance customer groups and shgites interaction, resource allocation andaatilon, so as
to realize the enterprise profit the maximum.

According to the agricultural product electronicnooerce website business needs, in the Linux andriakt
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platform, design and implement a B/S based stractuse PHP, Javascript, HTML as a development Egeyu
using MySQL as database system, ensure the datagsiag, safety and high efficiency, data accesiseiprocess
of it.

The system uses PHP language in the Apache enwimointdTML and JavaScript language as code, usin§@ly
as database system, ensure the data processiagodats in the process of high efficiency, saéetgpt three layer
architecture to manage code, isolation of the uUager and data layer, provides the reliable safefydar
management and post system [6]. With the populafityhhe network, the system wide, convenient apitin, low
requirements of hardware and software, the gemgpatultural enterprises can be convenient to Tike.system is
easy to operate, easy popularization, has goodcafiph prospects.

The realization of a B/S model based on the "adjtical product electronic commerce VOIP call center
management system" based on the PHP technologysytem aims at the field of e-commerce of agnralt
products, including the call center system platfenmdule, module function call center agent platfoagricultural
product electronic commerce business managementlmodgricultural knowledge service module. The mai
functions of the system include.

(1) The call center basic function: two functionduates configured for dial up management and cailtere

Dial: dial plan management, pre dial, dial the hsswspeed dial, recording information, route imf@ation and
statistical function call.

Setting: call center system parameter setting, daWaort, time setting, grouped settings, queueestatate
monitoring function at it.

(2) The call center agent management: basic infbomananagement and account management module two.
The basic information management: call recordsdibé schedule management, bulletin managemehgdsding
management, queue management.

Account management: user management, role managieumsenidentification, and user online statistics.

(3) Electronic commerce business management: imgurlistomer management, shopping management.
Customer management: including the analysis ofooost information management, customer care, custome
records, report management, complaint managemeestignnaire, and statistics.

Shopping management: including commodity managermahiorder management.
(4) Knowledge service: provide the knowledge manag, information retrieval and intelligent respens

In this paper, the application of call center ie field of agricultural products in electronic coente, realize all
kinds of agricultural products shopping, query, sudting, complaints, business acceptance and o#ilae-added
and customer service operations, can greatly ingrte customer service level, further enhance ¢vel lof
agricultural informatization construction, save gmmel costs, improve work efficiency, promote deselopment
of agricultural product electronic commerce.

CONCLUSION

The paper designs the call center management syastagtectronic commerce based on BP neural netvaoik
multifractal. According to the agricultural produgiectronic commerce website, design and implentientaf call
center management system, the system provides dyngneuing strategy, customer call is assignedh® t
appropriate agent, can effectively detect, maingaid retain customers, providing personalized serto customers.
Intelligent knowledge module for operator respops®vides a convenient; system will help to improlve quality
of customer service, the integration of enterpresources, reduce operating costs, and providetudos for the
agricultural product electronic commerce call cenfg'stem and agricultural product electronic commaglatform
with the use can effectively improve the consunagistaction.
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