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Case Study 20       Capital Budgeting

Capital Budgeting

Problem Description

Very often companies are in a situation where they have to decide where to invest their funds. There are many opportunities available; however, companies do not have the money and the time to invest in every single one. Companies analyze their alternatives and, depending on the available budget and expected return of each investment, decide how to allocate the funds. 

The aim of this project is to build a decision support system that would enable companies to use a number of decision tools in the process of making the final decision about how to allocate their funds. 

Below we present a number of decision support tools that can be used by the companies to choose among alternatives. We group these tools as follows:

1. Economic analysis tools, such as payback period, discounted payback period, net present value, internal rate of return, modified internal rate of return, profitability index. To learn more about these topics, we refer the students to Park (2003).

2. Sensitivity analysis with respect to demand, inflation rate, unit price, unit production cost, and unit inventory holding cost. To learn about sensitivity analysis, we refer the students to Winston (1994).

3. Simulation model. To learn about building simulation models using Excel, we refer the students to Winston (1994).

Simulation Model

In order to build a simulation model for this problem, we assume that the following data is available for each investment alternative: the initial investment, the distribution of annual returns, and the distribution of the interest rate. 

The model consist of the following steps: (a) for each alternative, create a scenario by randomly generating the return and the interest rate in each period of the planning horizon; (b) calculate the net present value, internal rate of return, and payback period for each alternative. Re-run steps (a) and (b) of this algorithm for as many times as defined by the user. 

At the end of the simulation, report the expected net present value, expected internal rate of return, and expected payback period for each alternative. Use the internal rate of return analysis and the net present value analysis to compare the alternatives. Calculate the probability of having an internal rate of return higher than 5%. Calculate a probability of having a negative return from this project. Calculate the probability of having a payback period longer than two years.     

Excel Spreadsheets

1. Build a spreadsheet that presents expected returns for each alternative during each period of the planning horizon.

2. Build a spreadsheet that presents expected interest rates for each period of the planning horizon.

3. Build a spreadsheet that presents the initial investment amount for each alternative.  

User Interface

1. Build a welcome form.

2. Build a form that enables the user to compare different investment alternatives. The following are suggestions for building this form.

a. Insert a text box where the user can type in the budget that is available. 

b. Insert a frame called “Problem Data.” The frame has two option buttons that enable the user to select whether to read the data from a file (spreadsheet) or enter the data manually. Insert a command button that, when clicked –on, performs one of the following actions depending on the user’s selection: 

i. If the user chose to read the data from a file, a text box appears that enables the user to type in the name of the file. 

ii. If the user chose to enter the data manually, two text boxes appear. One of the text boxes enables the user to type in the total number of alternatives and the other the length of the planning horizon. Insert a command button that, when clicked on, submits the user’s input and creates three tables with the appropriate dimensions where the user can type in the expected returns for each alternative during each period of the planning horizon and the interest rate per period.  

c. Insert a frame that is called “Economic Analysis of Alternatives.” The frame has six option buttons that enable the user to choose one of the following economic analysis tools: payback period, discounted payback period, net present value, internal rate of return, modified internal rate of return, and profitability index per alternative. Insert a command button that, when clicked on, submits the user’s selection and performs the data analysis. 

d. Insert a frame that is called “Compare Alternatives Using:”. The frame has two option buttons that enable the user to choose one of the following economic analysis tools to compare the alternatives: present value analysis or internal rate of return analysis. 

e. Insert a frame that is called “Sensitivity Analysis.” The frame includes two combo boxes. One of them enables the user to select a parameter (returns, inflation) and the other enables the user to select a time period. Insert two text boxes where the user can type in a lower and an upper bound on the parameter fluctuation. For example, the user might be interested to know how changes from -10% to +10% in the expected return during the Christmas period will affect the decision about choosing one alternative instead of another. Insert a command button that, when clicked –on, submits the user’s input and performs the sensitivity analysis with respect to the parameter chosen.    

f. Insert a command button called “Simulation Model” that, when clicked on, opens a form where the user can identify the parameters for the simulation model. Insert a text box where the user can type in the total number of simulation runs. Insert a command button that, when clicked –on, runs the simulation model and opens the report with the corresponding results.

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 following for each alternative: net present value, internal rate of return, payback period, discounted payback period, modified internal rate of return, and profitability index.

2. Report the results from using the present value method and internal rate of return method to compare the alternatives. 

3. Report on the sensitivity of the final solution with respect to a 10% fluctuation on demand, interest rate, and returns. Show whether the decision about choosing a particular alternative is affected by this change. 

4. Report the results from the simulation analysis. 

5. Graph the relationship between the net present value of each alternative and the interest rate.

Reference
Park, C. “Contemporary Engineering Economics.” Prentice Hall, 3rd Ed., 2003.
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