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Case Study 75       Managing a Call Center

Managing a Call Center

Problem Description

McMartin Catalog Distributors distributes a wide range of specialty catalogs. The company accepts orders from customers by telephone using toll-free 1-800-numbers. The company has recently had several successful seasons of catalog sales. This increase in the business volume raised the question whether the company would be able to support the marketing and sales activities using its own telemarketing centers. The alternative is to buy call processing capacity from other call centers. However, managers believe that some of the call centers have excess capacity; therefore, a reassignment of clients to call centers will help to smooth the flow of activities.

The aim of this project is to build a decision support system that will allow the managers to decide about how to reallocate customers to call centers and, most importantly, identify whether the company can manage the increased volume of activities. Below we present an optimization model that can be used to assign clients to call centers. 

The Optimization Model

The site selection problem can be modeled as a mixed-integer programming problem. Below we present the problem formulation. The following notation is used:
i
denotes the location of customers

j
denotes potential telemarketing center location

C(i,j)
cost per unit traffic from i to j
F(j)
fixed cost to open center j
T(i)
total usage hours originating at i
U(j)
upper limit on size of center j
L(j)
lower limit on size of center j
MAXSITE
upper bound on the number of sites to select

MINSITE
lower bound on the number of sites to selects.
The following are the decision variables:
X(i,j)
fractional traffic originating at i and handled by site j
y(j)
takes the value 1 if we locate a center at site j, and 0 otherwise.
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Excel Spreadsheets

1. This spreadsheet presents the possible call center locations. For each site, we are given the annual fixed cost of operating along with the wage rate for operators. Note that the company is planning to operate two call centers, each handling approximately the same volume of calls. 

  Spreadsheet 1: Candidate Call Center Locations.

	Area Code
	Metropolitan Area
	Annual Fixed Cost
	Wage per hour

	204
	Selkirk, MB
	$542,950
	$8.77

	204
	Brandon, MB
	$407,140
	$9.23

	514
	Saint - Hyacinthe, PQ
	$610,710
	$8.87

	514
	Saint - Jean - sur –Richelieu, PQ
	$520,370
	$9.13

	514
	Saint - Jerome, PQ
	$452,310
	$8.95

	613
	Cornwall, ON
	$429,720
	$8.79

	705
	Sault Ste. Marie, ON
	$520,370
	$8.64

	819
	Shawinigan, PQ
	$565,540
	$7.86

	819
	Drummondville, PQ
	$452,310
	$8.31

	902
	Sydney, NS
	$678,460
	$7.33


2. This spreadsheet presents the expected number of incoming calls originated from a number of locations. For each location, we are given the area code and region. On average, each call lasts six minutes in length with an extra one minute of operator time required to process the order after disconnecting. Note that the expectations for the center are that employee utilization is about 87%.

           Spreadsheet 2: Expected Volume of Incoming Calls from Each Calling Area.

	Area Code
	Region
	Expected Number of Calls

	204
	MB
	78,397

	250
	BC
	112,746

	306
	SK
	70,399

	403
	AB
	193,330

	416
	ON
	289,617

	418
	PQ
	122,353

	506
	NB
	51,854

	514
	PQ
	238,019

	519
	ON
	100,988

	604
	BC
	131,861

	613
	ON
	102,583

	705
	ON
	41,983

	709
	NF
	40,687

	807
	ON
	17,591

	819
	PQ
	141,881

	902
	NS
	74,110

	905
	ON
	191,599

	Total Volume 1,999,998


3. This spreadsheet summarizes the costs of processing a telephone call (per hour) from each customer location to the possible telemarketing sites.

Spreadsheet 3: The Cost of Processing Telephone Calls (per hour). 

	Area Code
	204
	514
	613
	705
	819
	902

	204
	$9.20
	$12.36
	$11.75
	$11.75
	$12.36
	$12.36

	250
	12.36
	12.36
	12.36
	12.36
	12.36
	12.36

	306
	11.75
	12.36
	12.36
	12.36
	12.36
	12.36

	403
	12.36
	12.36
	12.36
	12.36
	12.36
	12.36

	416
	11.75
	11.75
	10.93
	10.93
	11.75
	12.36

	418
	12.36
	10.93
	11.75
	11.75
	10.93
	12.36

	506
	12.36
	11.75
	12.36
	12.36
	11.75
	11.75

	514
	12.36
	7.80
	11.75
	11.75
	10.93
	12.36

	519
	11.75
	11.75
	10.93
	10.93
	11.75
	12.36

	604
	12.36
	12.36
	12.36
	12.36
	12.36
	12.36

	613
	11.75
	11.75
	10.64
	10.93
	11.75
	12.36

	705
	11.75
	11.75
	10.93
	11.30
	11.75
	12.36

	709
	12.36
	12.36
	12.36
	12.36
	12.36
	11.75

	807
	11.75
	11.75
	10.93
	10.93
	11.75
	12.36

	819
	12.36
	10.93
	11.75
	11.75
	10.64
	12.36

	902
	12.36
	12.36
	12.36
	12.36
	12.36
	12.79

	905
	11.75
	11.75
	10.93
	10.93
	11.75
	12.36


User Interface
1. Build a welcome form.

2. Build a form that includes the following controls:

a. Insert a frame titled “Problem Data.” The frame has three option buttons, a combo box, and a command button. The combo box allows the user to select a spreadsheet. The option buttons allow the user to select whether to add/delete/update information in the selected spreadsheet.  

i. If the user chose to add information in a spreadsheet, a number of text boxes appear (one for each column of the selected spreadsheet) where the user can type in the new information. Depending on the spreadsheet, the number of the text boxes needs changes. The user clicks on the command button to submit the information.

ii. If the user chose to delete information from a spreadsheet, a text box appears where the user can type in the area code. When the user clicks on the command button, information about the selected area code is deleted from the selected spreadsheet.

iii. If the user chose to update information, a text box and two combo boxes appear. The first combo box allows the user to choose an area code, and the second one allows the user to choose the name of a field in the selected spreadsheet. The user types in the text box the updated information. When the user clicks on the command button, the information on the spreadsheet is updated.

b. Insert a command button that, when clicked on, uses the optimization model to assign customers to call centers. The user is prompted to choose whether to open the corresponding reports.

c. Insert a frame titled “Reports.” This frame has a number of option buttons and a command button. The option buttons allow the user to open one of the reports presented below. When the user clicks on the command button, the selected report is opened.

d. Insert a frame titled “Sensitivity Analysis.” This frame has a number of option buttons and a command button. The option buttons allow the user to choose one of the following parameters for the purpose of the sensitivity analysis: the expected number of calls, the expected fixed annual cost, the wage per hour, etc. When the user clicks on the command button, the sensitivity analysis is performed and the results are presented.    

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. Report the potential sites to locate the telemarketing centers identified by the optimization model. The report should include the area code and the corresponding annual fixed costs.

2. Report the location of the telemarketing center in the case that the company is to operate with a single call center. Report the corresponding fixed annual costs and operating costs.

3. Report the location of the telemarketing centers in the case that the company is to operate with two call centers. Report the corresponding fixed annual costs and operating costs.

4. Report the additional costs imposed (as compared to the results presented in the third report) if the managers insist on having one of the two call centers located in Ontario (either area code 613 or 705).

5. Report the results of the sensitivity analysis.

Reference
This case study was prepared based on the “McMartin” case study from the INFORMS website.
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