Part I:  Building a Model

The model for this example was put together by looking at the inputs as well as the constraints, as stated by the company.  The basic concept of deriving this model is simply related to building a system of equations exactly how one would build a linear system of equations for a model to be solved in linear/matrix algebra mathematics classes.

First the profit for each type of frame was calculated by subtracting materials and labor costs from the price of the frame.  This made a profit objective equation.  Next, three equations were made by using skilled labor, metal, and glass inputs and their respective constraints.  Then, we took the four frame types and made four separate equations for each frame’s constraint (limit on the amount that can be produced for each frame type).  Last, the stipulation was added so that the units of each frame type produced must be greater than zero (the nonnegative number principle).

Now that the model has been built (inputs and constraints have been formally recognized) the model can be subject to sensitivity analysis.

Part II: Sensitivity Analysis

Even though the majority of Monet’s product mix problem has been solved using Linear Programming a sensitivity analysis was performed to see how the optimal solution that was develop through the use of the linear program changes with our model inputs.  The results of the sensitivity analysis were found to be somewhat useful in that they provided plausible ranges for the outcome.  However, the problem is that there is no need to adhere to these conventions in spreadsheet modeling because sometimes the optimal solution is virtually impossible to unravel.

Part III: Analyzing the results:

The results of this solution are those of a typical LP solution.  It contains both binding and non-binding constraints.  Based on the optimal solution, Monte should produce 1000 Type I Frames, 800 Type II Frames, 400 Type III Frames and no type 4 frames.  This production plan is very close to the original production plan, but it earns $450 more in profit and uses all available labor and metal.  Unfortunately, due to the binding constraints which prevents Monet from earning higher profits, this solution only uses 8000 out of the 10,000 available ounces of glass. We would be able to produce more of the Type II, Type III and Type IV frames if more labor and metal were available.

