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ABSTRACT 

The service system design problem seeks to locate a set of service facilities, allocate enough capacity for 
the customer demand to each of them so as to maximize facilities overall profits. Demands for service 
that originate from the nodes are assumed to be Poisson distributed and the servers provide service time 
that is exponentially distributed. Average demand rate at each node is assumed to be a decay function of 
travel time and waiting time in the facility. Price offered by the facilities are considered to be uniform 
and known in advance. Facilities revenue is the product of price and the overall demand captured by 
facilities and facilities cost is the sum of fixed costs of opening facilities and acquiring service capacity. 
Each facility is expected to ensure that the waiting time in each facility will not increase an acceptable 
level. This problem (without elastic demand assumption) is commonly known in the location literature 
as the facility location problem with immobile servers, stochastic demand and congestion. It is often set-
up as a network of M/M/1 queues and modeled as a nonlinear mixed-integer program. The problem is 
formulated and analyzed and exact and approximate solution approaches are developed.  
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