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Office Equipment, Inc- OEI is an organization that engages in leasing automatic mailing machines to business customers in Indiana. Apart from leasing, it also repairs and maintains the machines. Over the years, the organization built its reputation due to the prompt repair service it offered. The organization adheres to the contract agreement, which states that the organization should avail a repair technician within three hours upon being notified of an equipment problem by the client. Apparently, it has 10 clients with service contracts; to serve its clients effectively, it has one service technician who receives all calls; the technician takes averagely one hour to reach the client. The receiver can visit the client because the organization receives only a single call within 50-hours. The attending repairman takes an average of 1.5 hours to service the equipment. A repairman is paid $80 per hour. The organization plans to expand within the next year to reach 20 clients and within two years to reach 30 customers. Whereas one serviceman can serve 10 clients, there are concerns on whether it will be possible to meet the 3-hour turn up once the customer base expands from the 20. There are proposals to add serviceman once the clients rise to 20 and add another serviceman when it achieves 30 clients: the remaining section analyses the organization's capabilities and highlights recommendations regarding the number of technicians.

Arrival and Service rate 

 The organization receives one call notifying an equipment failure in 50 operating hours. The service rate is 1 customer in 2.5 hours. The average time needed to service the equipment is 1.5 hours, while the traveling time to reach the client is averagely an hour. As such, one client is served at an average of 2.5 hours. In this case, the serviceman is paid for an average of 2.5 hours per client attended.

Based on the arrival time for clients, which is an hour to reach each client, in a situation where two clients coincidentally call, it means one client will have to wait for relatively more than the 3-hour schedule.This is because the first client will be served within 2.5 hours, and the second client will have to be on standby for more than 3-hours.

Waiting Line Model

 Based on the above understanding, waiting line models help discover the best ways of addressing the wait time for clients. Wait line models are based on the principles of the queuing theory; however, there is a point in wait time when the organization may begin experiencing negative financial effects on the sales because clients may shift to competitors who can reach them and service the equipment on time. Whereas there are different waiting line models, the key performance indicators revolve around the total costs, the opportunity cost of waiting, and the cost of staffing. 

The average cost of serving one client is (2.5 X 80) = $200. An increase in the wait time will reduce the number of clients because some may seek alternatives. Reducing the wait time will reduce the cost of serving the client. The graph below shows the relationship between the cost of offering the service and the rate of service. 
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the faster the service rate (or the more service), the higher the cost of service; whereas the faster the service rate, the lower the cost of
waiting. Of course, the opposite is true: the slower the service rate, the lower the cost of service but the higher the cost of waiting.

The cost relationship can be sketched out in a graph, with dollars on the vertical axis and the rate of service on the horizontal axis, as
shown in Figure 3.1.1
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We will examine the cost of service and cost of waiting components as we examine the main waiting line models later. It should be
cautioned, however, that it is often difficult to measure the cost of waiting for customers that are external to the service provider's company

or organization. For example, if customers in a car repair waiting line system are defined as mechanics waiting for tools from a tool crib to
repair a car, it is fairly easy to measure the cost of mechanic waiting since the repair company employs the mechanic. The cost of waiting

may simply be the time spent idle in the line times the employee's salary for that time unit. o
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Figure 1: Graph showing the relationship between the cost of waiting and the cost of service
 Wait for Line Model to Determine Wait Time  

OEI is satisfied that one serviceman can effectively handle 10 existing customers based on the number of calls received. The probability that there are no customers in the system is determined by the formula Po = 1-(lambda/mu) or Po =1-([image: image3.png]


).In this case, mu is the average service rate, which is 2.5 hours per client, while lambda, which is the average arrival rate, is 1 client in 50 operating hours is 0.02.
 Therefore, the probability that there is no client on the line is
Po = 1-(0.02/2.5) = 0.992
 There is a 99.2% chance that there will be no client on call.  
 The average number of service in-calls in the waiting line is determined using the formula.
Lq =lambda2/ [mu (mu - lambda)]
Lq = 0.022 / [2.5(2.5-0.02)]
Lq=0.0004/ [2.5X2.48]
Lq =0.0004/6.2
Lq= 0.0000645
 Therefore, the average number of clients in the waiting line is 0.0000645.
 The average number of clients in the system is determined by adding the average number of clients in the waiting line to the quotient of lambda and mu.  
 L= Lq + (lambda/mu) 
L= 0.0000645 + 0.008
L=0.0080645
 That means the average number of clients in the system are 0.0080645.
 The average time a client wait time for service tech is determined by dividing the average number of clients in the waiting line by lambda. The average arrival rate, is 1 client in 50 operating hours is 0.02. 
Wt = Lq / lambda
0.0000645 / 0.02
Wt =0.003225

The initial time units and other related operating characteristics have the same units, which are hours. Therefore, the average time a client waits until the technician arrives is 0.003225 hours, which is 0.195 minutes.

The average time the customer has to hold for the machine to be up and running in operation is determined by getting the sum of the average time a client waits until the technician arrives and the sumreciprocalof the average service rate. 
 W = Wt + (1/mu) 
W= 0.003225 + (1 / 2.5) = 0.403225 hours = 24 minutes 

Based on the wait line model, the client will have to wait for an average of 24 minutes before the machine is back in operation.Based on the wait-line model, the probability that the customer will have to wait for more than onehour for the service technician to arrive isdetermined by calculating the probability of customers waiting for less than one hour. The averagewait timefor a serviceman to arrive is 0.003225 hours. 
 The total cost per hour of the service operation is 0.403225 hours X 80= 32.
 This is because the total time the client has to wait before the machine is back and running is 0.403225 hours. The serviceman is paid $ 80 per hour. Therefore, the total cost of the operation is $ 32. 

Based on the above wait line calculation and the determination of the very lowprobability of client waiting for more than an hour for a serviceman to arrive;i agree with the organization's management that one technician can meet the 3-hour service call guarantee.

 When OEI expands to 20 customers, the customer arrival rate will double to 0.04 per hour.Therefore, the probability thatthere will be no client in the waiting line will reduce to 0.0984, which is 98.4%, and the average number of clients in the system will increase. Therefore, to meet the 3 hour wait time, it does not need an additional serviceman. 
 When the number of clients increases to 30 customers, there is justification of hiring an additional service man because the average wait time will increase to more than 1 hour.The annual savings whenthe organization expands to 20 clients and does not hire an additional service man assuming there are 250 days of operation per year is7680

The days of operation are 250 or 6000hrs the average arrival rate is 1 in 50 hours; which is in 250 days. Only 120 calls will be received if the number is 10 and 240 calls when the number reaches 20. If the organization hires 3 servicemen, the cost will increase 250 three fold from current rent. However, due to the reduced number of servicemen by one, the organization will save a third of the cost. 
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