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1. Background 
A chinese company has many Service Centers (SC) to 

acquire new customers and to serve existing customers. SCs 
income are the commissions given by the company. To 
manage the SCs effcientely, the company classsify them into 
5 levels with their capability (in term of the number of new 
customers it acquire per year) and the cost (in term of 
commission rate it can get for one customer from company). 

Now the company wants to adjust number of the SCs as 
well as their levels to decrease its annual cost on SCs. 
 



2. Problems 
(1) Can we modify the existing evaluation rules to 

classfy the Scs more reasonably? 
(2) How to predict customer demand next period ?  
(3) Based on the result of problem(2), get the optimal 

number of SCs for each level. 
(4) Based on the result of problem(3), get the optimal 

increasment number of SCs in every service erea? 
(5) How to consider the effect of price change on the 

result of the above problems? 



 

3. Modelling and Algorithms 
(1) Rough Set 

 



(2) Expectation of new customers 
• Notation 
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 = number of the customers at time t 
 = number of the residents 
 = rate of new customers 

R  = rate of customers lost 
 = increasing rate of residents 
 = number of transient population 

 = percentage of the popullation who are 
already using the service  

=market share



 

• Model 
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1+tW  can be modeled by AR or Linear Regress 
 



(3) Optimizing the number of SCs with level 1-5 
• Notation 

• N1，N2，N3，N4，N5: the current number of service centers of level 
1-5 (known) 

• N’ : the total number of service centers of competitor(known) 

• a1，a2，a3，a4，a5: the capability of service center of level 1-5 
(known) 

• C1，C2，C3，C4，C5: the unit cost of the capability of service 
centers of level 1-5 (known) 

• [Dmin，Dmax]:the maxim and minimum demands based on the 
result of problem(2) (which is the expected value of the demand 
next year)  

• X1，X2，X3，X4，X5:the optimal number of SCs in the region of 
level 1-5  



• Model  
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To simplify the model above, setδ as the upper bound of the relative 
difference of and (iX 51LiN =i ), the problem can be restated as:  

 XpX Xp
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which is a single-objective linear programming problem. 



 

(4) Optimizing the increasing number of SCs in sub-regions with 

different level 

• Notation 

• Nij :the current number of SCs with level i in subregion 
j(i=1,…,5,j=1,...,S) (known) 

• BB

}

j :the demand of customers in subregion j(j=1,...,S) 
(known) 

• ai, pi: the same as in problem(3) (known) , 
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• ΔNij :the optimal increasement number of SCs with level i 
in subregion j(i=1,…,5, Jj∈ ) 



• Model  
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which is equivlent to  
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THANK YOU！ 


