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Abstract —  Customer Relationship Management is a way of management mechanism to improve the relationship between 
businesses and their customers. Because it can provide a business automation solution for the fields such as the enterprise sales, 
marketing management, customer service and technology etc. In this paper, it proposes to use the genetic algorithm with three 
layers of chromosome structure to optimize the BP neural network to construct scheme of CRM data mining model. Finally, an 
experiment is given to show its feasibility. 
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I. INTRODUCTION 
Customer Relationship Management is a way of 

management mechanism to improve the relationship between 
businesses and their customers. By providing fast, thoughtful 
and high quality service to attract and keep more customers, 
and it achieves the goal through optimizing the working 
process in the face of customers in order to reduce the cost of 
the acquisition and retention for customer. For example, it 
will resolve the problems such as how to keep old customers, 
gain new customers, how to acquire the consumption market 
and customer information and mining and analyzing these 
data to draw the useful and correct conclusion for the market 
and clients with better products and services, etc[1-3]. The 
core of CRM is based on the evaluation, testing and control 
for the process, customer satisfaction and customer cos. It 
constantly improves the enterprise competitiveness in the 
market and supports the customer relationship. Through 
innovation and digging the new opportunities for sales 
service, it makes the enterprise achieve sustained growth in 
sales revenue, profits, and shareholder value [4-6]. 

It provides a business automation solution for the fields 
such as the enterprise sales, marketing management, 
customer service and technology etc. through customer 
relationship management. In this paper, it proposes to use the 
genetic algorithm with three layers of chromosome structure 
to optimize the BP neural network to construct scheme of 
CRM data mining model, and it achieves a good result 
finally. 

 
II. THE DESIGN OF THE GENETIC ALGORITHM 

WITH A THREE LAYER OF THE 
CHROMOSOMES STRUCTURE 

 

It proposes the genetic algorithm with a three layer of the 
chromosomes structure in order to achieve the purpose of the 
connection weights of BP neural network and optimizing the 
network topology at the same time. 

 

A. The coding scheme of chromosome with three layers  

The first layer is the genome of hidden layer structure 
with binary encoding. It is used to represent the number of 
hidden layer in the BP neural network. The total length of 
coding is the maximum of network hidden layer. When a 
particular on coding is 1, it indicates that the activation; 
When it is 0, then it indicates that the layer has not been 
activated. 

The second layer is neurons genome with binary 
encoding, which represents the number of neurons in hidden 
layer. Where one bit expresses a neuron, and when it is 0, it 
said that the neurons is in a dormant state, its genome in the 
next layer is also dormant. When it’s 1, it said the neurons is 
active and if can produce effective output. And its genome in 
the next layer is in working condition. 

The genome in the third layer uses the decimal coding, it 
represents the threshold and weight of all the upper neuron. 
Each of them represents a weight. The final settlement of the 
gene fragment represents the threshold and connection 
weights for the output layer. And the number of these 
weights is related to the number of activate neurons in the 
final hidden layer in the current chromosome. If there have n 
activate neurons in the hidden layer finally, there should 
have a threshold and n weights for each neuron in the output 
layer. The structure of chromosome with three layers is 
shown in figure1. 
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Figure 1. The Three-Level Structure of Chromosome 

 

B. The design of fitness function 

The fitness function is designed as follows, where 
1,0   , and 1  . 

                          21 ffF                         (1) 

When calculating 1f  in formula (1), we first take a 
chromosome and restore the corresponding BP neural 
network, and the training samples are put into iteration in the 
network. The total error E of network is calculated by the 
formula (2), that’s, 
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Where 2f  is the complexity of the current network, it is 
calculated by the following formula, that’s, 

    n

N
f 2

                        (3) 
In the above, n represents the total number of the 

activate neurons in current network, N is the maximum of 
neurons in the network in the definition of the chromosome 
with three layers. The value of fitness of F is bigger, the 
performance of the network is better. Otherwise, the fitness 
value is smaller, the performance is poor. 

 

C. Genetic manipulation 

i) Initializing the population. Giving the population size 
POP_SIZE, the largest number of iterations MAXGEN, the 

crossover probability of every genetic layer 1cP
， 2cP

，

3cP
 , the mutation probability of every genetic layer 1mP

，

2mP
， 3mP

  and the iteration counter COUNT=0. 
ii) Options. According to the fitness, the individual in 

the population is sorted from high to low, to select the 

probability is sP
. From individuals with high fitness to 

select some as the parent body. Then we use the following 
operation such as crossover and mutation to generate the 

same amount of new offspring to added to populations. 
iii) Crossover. The genes in each layer are made a 

crossover operation. For the first l, 2 layer, according to the 

crossover probability 1cP
= 2cP

=0.005 to select one bit as 
intersection in the genomes, then we will swap genes after 
two paternal intersection. For the layer 3, we use the larger 
crossover probability to make the two-point crossover, and 

the crossover probability 3cP
= 0.01. 

iv)Variation. It is also independent in each layer. For the 
first l, 2 layers, we use the mutation probability 

1mP
= 2mP

=0.005 to determine u mutation positions, that’s, 

1S ， 2S ，...， uS
 , and then to invert the position of the 

gene. For the layer 3, mutation probability 3mP
=0.01 is used 

to determine the variation position, then the number of these 
positions is changed to be the Gaussian random decimals 
between [10, 10], namely, 

                            
)10,10(, GaussianW ji      (4) 

v)Iterative judgment. If it reaches the maximum number 
of iterations, we will judge whether the total error E of 
network achieve the individual of the user’s specified 
accuracy in population. If it achieves, we select the largest 
fitness as the iteration results; If not, the operation is not 
convergence. 

 

III. CUSTOMER CLASSIFICATION MODEL 

BASED ON GENETIC NEURAL NETWORK 

A. The design of model  

BP neural network model in face of the customer 
classification is shown in figure 2, The model is the BP 
network with three layers. Input layer is the factor needed to 
be considered for the customer classification, and the output 
layer is the category code for the customer. In order to obtain 
a network model with high performance, we use the genetic 
algorithm in the above to make a global optimizing for the 
network topology structure and its weights. 
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B. Algorithm implementation 

This section directly refers to the genetic algorithm with 
three layers to optimize the BP neural network model, the 
realization of the algorithm is shown in chapter 2. The 
customer classifier model based on a three level BP neural 
network is shown in figure 2. 

 

 

Figure.2. The Customer Classifier Model Based on a Three level BP Neural 
Network 

 

IV. THE EXPERIMENTAL SCHEME 

A. The collection and extract of data  

To make the results of customer analysis be detailed and 
reliable, we collect and organize the daily business data of 
the enterprise S from 1994 to 1999, and we analyze the 
correlation and consistency of the data and get rid of some 
fields which have nothing to do with the results, the we 
select the representative data of four aspects for 10 airlines, 
including Course fee, Ground agent service fee, Fuel charge 
and Landing fee. Finally,   the data of the data set can be 
divided into four categories, that’s, XB represents I, MF 
represents II, XO represents III and 3Q represents IV. 

TABLE I.  TABLE. 1: THE DATA SETS OF CUSTOMERS 

Company Name Course fee Ground agent serv
ice fee 

 

Fuel charge 
 

Landing fee Category 
 

XB 6.0 3.0 14.5 4.2 I 
MF 5.0 2.5 12.0 4.1 II 
XO 6.7 8.3 15.0 4.9 III 
3Q 5.0 10.0 16.4 4.8 IV 

 
 

B. Data Preprocessing 

The attribute of category is shown in table1. Where the 
category is expressed with non-numerical, and they need to 
measure to the data between [0, l] or [- l, l]. And they will be 
quantified as that: I is expressed with 0.0, II is 0.3, III is 0.6, 
IV is 0.9. 

 

C. Experimental results 

It is seen from the experimental results in table 2, the 
neural network classification model can identify the category 
of customer, and it also has a high identification rate for the 
pattern recognition included in the training. Therefore, 
before the customer classification, the representative 
customers are selected by experts from the customer as the 
training sample data set of neural network model. When 
there is a new category schema to join, it needs to training 
the network and make network space again, then we can get 
the memory of new knowledge model. Therefore, the 
method adopted in this paper is feasible. 

 
Figure.3. The Distributing Chart of the Weight of Hide-Layer and Output Layer

A network model of prediction accuracy of each sample 
is shown in table 2: 

 



GUANGYU PENG: A SMART FORECASTING MODEL OF MARKETING BASED ON GENETIC . . . 

DOI 10.2013/IJSSST.a.17.07.01 1.4 ISSN: 1473-804x online, 1473-8031 print 

TABLE. 2: A NETWORK MODEL OF PREDICTION ACCURACY OF EACH SAMPLE 

Company 
Name 

Course fee Ground agen
t service fee 

 

Fuel charge 
 

Landing fee Category 
 

 Predicted va
lue of 

category  

 Relative  err
or 

XB 6.0 3.0 14.5 4.2 I 0.0121 1.21 
MF 5.0 2.5 12.0 4.1 II 0.3112 0.50 
XO 6.7 8.3 15.0 4.9 III 0.6011 0.12 
3Q 5.0 10.0 16.4 4.8 IV 0.7014 0.14 

 

Ⅴ.   CONCLUSION 

An important function of CRM is that it can dig out 
valuable information from the customer database and 
provide support for marketing and the management decision-
making. In this paper, a genetic algorithm with a three layer 
of the chromosomes structure is adopted to solve the 
problem of CRM in the marketing. 

ACKNOWLEDGMENT 

This work is supported by the transportation occupation 
education scientific research project "based on regional 
characteristics of Vocational and technical marketing 
specialty practice teaching system construction research" 
(No. 2013B44) research. 
 

REFERENCES 
[1] Alex Berson, StePhen Smith, Kert Thearling,et al: “Building Data 

Mining Applications for CRM”. America: Me Graw-Hill Companies, 
Inc., pp.55, 2000. 

[2] Jiawei Han, Micheline Kamber,et al: “Data Mining: Concept and 
Technique”. America: Morgan Kaufmann Publishers, pp91, 2000. 

[3] Soe-Tsyr Yuan, Wei-Lun Chand,et al: “Mixed-inititiative synthesized 
learning approach for Web-based CRM”. Expert Systems with 
Applications.,No.20, pp.187-200,2013. 

[4] Oracle Corporation. Oracle CRM: “Enable E-Business Through 
Unified Channels, Customer Intelligence, and the Internet”. Hurwitz 
Group Inc., pp:22-24, 1999. 

[5] Nieola Millard,et al: “The Future of Customer Relationship 
Management”. Journal of IBTE.,No. 2, pp.92-95, 2001. 

[6] Feelders, H.Daniels, M.H0lshermer, et al: “Methodological and 
Practical aspects of data mining”. Information and Management,No. 
3, pp. 271-281, 2000. 

 

 


