
817 Module C    Waiting Line Models

Queuing models can calculate many measures of waiting line system performance for different 
waiting line systems. The most commonly used measures are:

1.	 Average number of customers in the waiting line system (waiting and being served).
2.	 Average number of customers waiting in line.
3.	 Average time a customer spends in the waiting line system (waiting time plus service time).
4.	 Average time a customer spends waiting in line for service.
5.	 Capacity utilization factor for the system.
6.	 Probability that no customers are in the waiting line system, that is, the service facility is idle.
7.	 Probability that a particular number of customers is in the waiting line system.

C.2 Queuing Models
Managers can choose from a variety of queuing models. We will, however, discuss four basic models 
that are most commonly used. Each of the four models has the following four common assumptions:

1.	 Arrival rates have a Poisson probability distribution
2.	 A single service phase
3.	 First-in, first-out (FIFO) queue discipline
4.	 The waiting line system operates under a steady-state condition; that is, the average arrival and 

service rates remain stable during analysis

Model I: Single-Channel or Single-Server Queuing Model
The single-channel queuing model is the simplest and the most frequently encountered waiting line 
model, in which there is a single service station that will serve a queue of customers waiting in a single 
line. The notation used in queuing theory to identify this model is M/M/1. The first M refers to the 
Poisson distribution of arrival rates, the second M refers to the Poisson distribution of service rates, 
and the number 1 refers to a single channel or server. Remember, as we discussed in an earlier section 
of this module, if the service rate forms a Poisson distribution, then the service times have a negative 
exponential distribution.

MODEL ASSUMPTIONS:

1.	 Arrival rates have a Poisson probability distribution.
2.	 Arrivals are from an infinite (unlimited) population source, and every arrival waits for its turn 

to be served.
3.	 Average arrival rates remain constant over time, and each arrival is independent of all others.
4.	 Service times follow a negative exponential probability distribution, vary from one customer to 

the next, and are independent of each other.

FIGURE C.4: Example of Negative Exponential Distribution of Service Times
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Employ the various 
queuing models and 
understand when 
and how to use 
them to calculate 
optimal queuing 
solutions, including the 
psychology underlying 
waiting lines.
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