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Case Study 19       Cash Flow Analysis

Cash Flow Analysis

Problem Description

A manufacturing company located in Rochester produces a wide range of consumer products. The company is planning to produce a new kind of diaper. The managers are concerned about the success of this new incentive. They have estimated production, inventory, and transportation costs as well as the monthly demand for diapers. However, since this is a new product, the management has expressed the following concerns: 

1. Are the forecasts about future demand, price, and costs reliable?

2. Is this product worthy to be invested in?

3. What will be the return from such an investment?

4. How long will this project take to break even?

5. How are the changes in the inflation rate going to affect the profitability (net present value) of this project?

The aim of this project is to build a decision support system that would enable the company to store and analyze the data collected. The results from the data analysis should help the managers to make their decision about producing the product.    

Decision Support Tools

In order to answer the questions posed above one can use the following decision support tools:

1. Forecasts of future demand and inflation rate. To learn about different forecasting methods, we refer the students to Winston (1994).
2. Net present value analysis, breakeven analysis, internal rate of return, and payback period. For details we refer the students to Park (2003).

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

4. Simulation model. For details about how to build a simulation model using Excel, we refer the students to Winston (1994).

Simulation Model

To build a simulation model for this problem, follow these steps: (a) use historical data to identify the distribution of demand, price, and cost for similar products; (b) create different scenarios by randomly generating demand, price, costs, and interest rate for each period of the planning horizon; (c) calculate the net present value, internal rate of return, and payback period for this project. Re-run steps (b) and (c) of this algorithm 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 from the investment, and expected payback period. 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 a payback period longer than two years.     

Excel Spreadsheets

1. Build a spreadsheet that presents historical data about sales of a similar type of diaper. 

2. Build a spreadsheet that presents historical data about unit production costs and inventory holding costs of a similar type of diaper.

User Interface

1. Build a welcome form.

2. Build a form that enables the user to analyze historical data. The following are suggestions for building this form.

a. Insert a frame that is called “Select a Forecasting Method.” The frame has four option buttons that enable the user to select one of the following forecasting methods: moving-average, exponential smoothing, Holt’s method, or Winter’s method. 

b. Insert a frame that is called “Select a Parameter to Forecast.” The frame includes a combo box that enables the user to select whether to forecast demand, inflation, interest rate, unit price, unit production cost, or unit inventory holding cost. Insert a text box where the user can type in the total number of periods to be forested. 

c. Insert a command button titled “Forecast!” that. when clicked on, submits the user’s choice about the forecasting method and the parameter to be forecasted.

d. Insert a frame that is called “Economic Analysis of Data.” The frame has three option buttons that enable the user to select one of the following economic analysis tools: net present value, internal rate of return, or payback period. Insert a command button that, when clicked on, submits the information and performs the data 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 (demand, price, inflation, costs), and the other enables the user to select a period of time. 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 demand during the Christmas period will affect the net present value of the project. Insert a command button that, when clicked on, submits the information and performs the sensitivity analysis with respect to the parameters selected.    

f. Insert a command button called “Simulation Model” that, when clicked on, opens a new frame where the user identifies the parameters for the simulation analysis. 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 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 forecasts of the monthly demand, unit price, unit costs, and inflation during the next year.

2. Report the expected net present value of the project using the forecasted data about demand, costs, inflation, and interest rate.

3. Report the expected payback period and expected internal rate of return using the forecasted data.

4. Report the results from the simulation analysis.

5. Report the sensitivity of the expected rate of return with respect to a 10% fluctuation on demand, price, interest rate, and costs. Report the changes in the expected net present value of the project as demand changes from -10% to +10% in steps of 1%. 

6. Graph the relationship between the net present value of the project and the interest rate.
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