Definition of Monte Carlo Simulation

        Monte-Carlo Simulation is a system that uses random numbers to measure the effects of uncertainty on our decision-making process.  Monte-Carlo analysis is necessary because it gives the ability to know the range of possible outcomes and their likelihood of occurrence during a scenario analysis.

OBJECTIVE

For example, General Ford Auto (GF Auto) wants to develop a simulation model that will evaluate its NPV (net present value) for a new car they plan to introduce into the market.  This simulation is to simulate the NPV over the 10-year time horizon.

Performing an ordinary scenario analysis of the data (containing a fixed developing cost, variable production cost, selling price, demand, and production as inputs) will encounter many errors by not taking into account constraints on the input variables.  The constraints on the input variables will help the Monte-Carlo simulation develop a more probable outcome (more precise outcome based on probability) of NPV.

Monte-Carlo Process

The Monte-Carlo simulation process begins by fitting an appropriate distribution to the inputs of the model.  This is important, because fitting the input variables with appropriate distributions lets programs like @Risk give a better probable simulation model to the data.  

Next, the simulation can be carried out.  For this example, the program @Risk was used.  You choose the appropriate settings for the simulation, i.e., iterations, simulation type, variable calculation type, etc. 

The distribution analysis and the simulation was carried out in the spreadsheet GFAuto1.xls.  Comments are included on the spreadsheet stating input variables and the output/simulated variable used by @Risk.

Conclusion

The simulation yielded the most optimal NPV by adjusting the input variables of the spreadsheet.  After running @Risk, we obtained the summary measures for NPV.  The product multiplier (k) makes a difference.  The value k=1.2 (simulation 3)  has a higher average, and a higher maximum 95th percentile, and a less negative 5th percentile or downside risk.  This leads to the conclusion that GF might want to experiment with even larger values for k, as higher values of k will lead to higher average production values.  This will result in more end-of-year discounted sales, but it is evidently better than lost sales from insufficient supply.
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An histogram for the NPV of simulation 3 (k=1.2) was also outputted as shown below:
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