MBA 543 Business Analytics

Project (Queuing System DSS)


National Bank Staff Scheduling Problem

The vice president of National Bank has decided that a branch located adjacent to a shopping center should be open for business on Saturdays from 10am to 2pm; a prime shopping time.  Ms. Johnson, the branch manager, is considering a plan that involves one teller at a drive-up window.  Customers form a single line and are served in the order in which they arrive at the bank.  This is a first-come-first-serve process.  It has been determined that customers will arrive for service according to a Poison process1 at an average rate of ( = 36 per hour.  Ms. Johnson has a staff of 6 tellers.  Each teller has a different average service rate, (, as indicated from the table below.  Service times follow an exponential distribution2.  

	Teller
	1
	2
	3
	4
	5
	6

	Customers per hour
	42
	45
	47
	50
	51
	52


Various operating characteristics can be evaluated to determine the performance of the system.  Ms. Johnson is interested in six such characteristics; Po = the probability that no one is in the system, Pw = the probability that an arriving customer must wait for service, Lq = the average number of customers in the waiting line, L = the average number of customers in the system (both waiting and being served), Wq = the average time a customer spends in the waiting line, and W = the average time a customer spends in the system (from the arrival to service completion).  The formulae for the various operating characteristics are given in the table below.

	Po = 1- (/(
Pw = (/(
Lq = (2/(((-()

L = Lq + (/(
Wq = Lq/(
W = Wq + 1/(


Bank policy establishes a minimum required level of service that must be provided to customers.  The policy specifies that Po >= 0.25, Pw <= 0.75, Lq <= 3 customers, L <= 4 customers, Wq <= 5 minutes (.0833 hours), and W <= 6 minutes (0.1 hours).  

Note: The situation described above is an example of a single channel waiting line with Poisson arrivals and exponential service times (often referred to as an MM/1 system).  Details about this system can be found in chapter 11 of your management science text.

1. When arrivals occur randomly and independently of one another, the Poisson probability distribution provides a good description of the arrival pattern.
2.    In many situations service times can be assumed to have an exponential probability distribution.
Part 1: Mathematical Model and User Interface (10 points)

See file links under the headings Mathematical Model, Data Table and Chart, Scenarios, and User Interface in the EOQ Inventory DSS folder under Course Documents on Blackboard

A. (5 points total) Using a spreadsheet develop a DSS that will inform Ms. Johnson as to which tellers can be scheduled to work on Saturday.  The Excel file should contain the following two mathematical models:

a. (2.5 points) The first model, M1, should take the arrival rate of customers and the service rate of the teller under consideration as input and provide the operating characteristics as output.  Use this model to develop a data table and a scenario summary showing the operating characteristics for each teller.

b. (2.5 points) The second model, M2, should take the arrival rate of customers and the desired operating characteristics as input and provide the required service rate to achieve this level of operation as output.  Formulate this model as a mathematical program that minimizes the service rate subject to the specified operating characteristics.

B. (5 points total) Design the user interface for the DSS.  Create forms and add the appropriate control objects to the forms.  Set the properties of the forms and controls.  In addition, create a Word document showing the properties set for each form and control at design time.  At a minimum, the Excel file should contain the following forms:  

a. (1 point) A form that allows Ms. Johnson to select the model she wishes to use.

b. (2 points) A form for M1 that allows the user to specify the arrival rate of customers and service rate of the teller under consideration; and shows the operating characteristics.

c. (2 points) A form for M2 that allows the user to specify the arrival rate of customers and the desired operating characteristics; and shows the required service rate of the teller.
Part 2: VBA Code for the DSS (10 points)

See file links under the heading VBA Code and VBA Code for Formatting and Error Trapping in the EOQ Inventory DSS folder under Course Documents on Blackboard

A. (5 points) Add code to the DSS so that Ms. Johnson can enter data into the forms and view results from the forms. The code should move inputs and outputs between the forms and the worksheets containing the models.  Ms. Johnson should not be able to access the worksheets containing the mathematical models.

B. (5 points total) Enhance the DSS by adding the features described below.  

a. (4 points) Add code to the DSS to format numbers as well as code to trap errors such as bad input data so that the program does not crash.   
b. (1 point)  Add a print feature to the M1 form and M2 form of the DSS to allow Ms. Johnson to generate a hard copy of the information processed.   Adding buttons to these forms and using the PrintForm method in VBA can accomplish this.
Submit the Excel file containing the completed DSS and the Word document showing the properties set for each form and control through the Assignments feature on Blackboard.










