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In addition to the above cost, the only other cost that Lara Brown has to compute is the capacity-
related cost associated with the service booth employee for the park. This is the hourly salary of $8 
paid to the employee. Hence the total capacity related cost per day is $8 × 10 hours = $80. Thus

b.	 Total expected costs per day for the waiting line system is:

Total expected costs per day = average customer waiting time cost per day + capacity related cost per day

                      = $270 + $80 = $350.

Screenshot C.2 shows the Excel solution to Example C.2.

SCREENSHOT C.2: Excel Solution to Example C.2: The Single-Server (M/M/1) Model

TABLE C.2: Formulas to Measure Performance of the M/D/1 Model

Lq = Average number customers waiting in line (queue) = 
λ
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Wq = Average time a customer spends waiting in line for service = λ
2µ µ − λ( )

Ls = Average number of customers in the system = Lq + 
λ
µ

Ws = Average time a customer spends in the system = Wq +  1µ

Model II: Single-Channel or Server, Constant Service Rate Queuing Model
For some service systems, such as an automatic carwash or amusement park rides, the assumption of 
constant service times (instead of the negative exponential distribution) is valid. In waiting line facil-
ities like these, service is provided in fixed cycles (for example, the service time to wash every car in 
an automatic carwash can be fixed at a constant 5 minutes). Unlike the M/M/1 model that assumes 
variability in both arrival and service rates, the assumption of constant service rate cuts the average 
number of customers waiting in line (Lq) and the average waiting time in the queue (Wq) by half. The 
notation used in queuing theory for this model is M/D/1. The letter M refers to Poisson distribution of 
arrival rates, the letter D refers to constant service rate, and 1 refers to a single channel or server. The 
formulas for the M/D/1 model are given in Table C.2.


