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Case Study 29       Making Decisions about Advertising

Making Decisions about Advertising

Problem Description

The head of the marketing department in an automotive manufacturing company is planning a campaign to advertise their newest model. Based on his past experience, he believes that advertisement campaigns directly affect sales. However, there is a limited budget allocated to advertising. 

The marketing team has identified a few alternatives; however, further investigations are necessary to identify the best approach to successfully complete this campaign. Two major magazines (A and B) were identified for advertising the new product. The length of the advertisement period in each magazine could be up to six, 10, or 16 days. The rates charged differ by magazine and length of the advertising period. The team has estimated the number of people who would read the advertisement by magazine and advertisement period length.

The main objective of this project is to build a decision support system that will enable the marketing manager to allocate the limited funds in such a way as to get the maximum out of the advertisement campaign. We provide an integer programming model to solve this problem. Note that the model we present below is built in such a way that reflects the requirements described in this project; however, the students are encouraged to generalize the problem.     

Integer Programming Model

We use the following notation:

R
the total budget available 

ai 
the expected number of exposures obtained by placing an advertisement in magazine A for the i-th  time interval (note: interval 1 -- up to 6 days; interval 2 – up to 10 days; interval 3 – up to 16 days)

bi 
the expected number of exposures obtained by placing an advertisement in magazine B for the i-th time interval

cai
the cost of placing an advertisement in magazine A during the i-th time interval  

cbi
the cost of placing an advertisement in magazine B during the i-th time interval.

The decision variables are as follows:

xi
a binary variable that takes the value 1 if an advertisement is placed with magazine A during the i-th time interval, and 0 otherwise,

yi
a binary variable that takes the value 1 if an advertisement is placed with magazine B during the i-th time interval, and 0 otherwise.
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The objective of this model is to maximize the total number of exposures. The first set of constraints shows that the amount spent in this advertisement campaign is limited by the budget. The second and third set of constraints show that at most one time interval will be selected to advertise in each magazine. The reason is that the cost paid per day decreases as we go from the 1st advertisement interval (up to 6 days) to the 2nd and from the 2nd to the 3rd interval, which has the smallest daily rates. The final set of constraints shows that our decision variables are binary variables.

Excel Spreadsheets

1. Build a spreadsheet that presents the expected number of exposures obtained by placing an advertisement in magazines A and B during different time intervals. 

2. Build a spreadsheet that presents the cost of placing an advertisement in magazines A and B during different time intervals.
User Interface 

1. Build a welcome form.

2. Build a data entry form. The following are suggestions for designing this form. Insert a frame that has two option buttons. The user has the choice to select whether to read the data from a file or manually enter the data. Include a command button that, when clicked-on, performs these actions: 

a. If the user chose to read the data from a file, a text box should appear where the user types in the name of the file.

b. If the user chose to enter the data manually, two tables appear with dimensions 2 by 6 where the user types in the expected exposures (for both magazines and all time intervals) and the corresponding cost of advertising.

Insert a text box where the user can type in the budget allocated to the advertisement campaign. Insert a command button that, when clicked –on, submits the problem data, uses the Excel solver to solve the corresponding integer programming problem, and opens Form 3, described below. 

3. Build a form to present the results of the data analyses. The following are suggestions to help you design this form. 

a. Insert a frame titled “Reports” that has a number of option buttons to enable the user to select to open one of the summary reports described below. 
b. Insert a frame titled “Sensitivity Analysis” that includes the following: (i) a checkbox to allow the user to select whether to perform a sensitivity analysis with respect to the budget assigned to this project; (ii) two combo boxes that allow the user to choose a magazine and a time period for the purpose of the sensitivity analysis. For example, the user might be interested to know the sensitivity of the final solution with respect to the estimated response from advertising during time interval i in magazine j (j = A, B). Insert a command button that, when clicked –on, performs the sensitivity analysis with respect to the selected parameters and prompts the user to open the corresponding report. 
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 optimal solution (the magazine(s) to advertise in and the corresponding time interval) from the optimization model. 

2. Report the cost of the optimal solution. 

3. Report the results from the sensitivity analysis.

Reference
Winston, L.W., “Operations Research: Applications and Algorithms.” Duxbury Press, 3rd Ed., 1994.
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