                                                      MONTE CARLO SIMULATION

Step 1

· WHAT IS MONTE CARLO SIMULATION – The type of spreadsheet simulation, which randomly generates values for uncertain variables over and over to simulate a model. 

· HOW DOES MONTE CARLO SYMULATIO WORK - These values are taken from within a fixed range and selected to fit a probability distribution (Normal, Triangular, Uniform…). Using @Risk, or Crystal Ball to perform MCS, the random selection process is repeated many times to create multiple scenarios. Each time a value is randomly selected, it forms one possible scenario and solution to the problem. Together, these scenarios give a range of possible solutions, some of which are more probable than others. When repeated for many scenarios (10,000 for instance), the average solution will give an approximately answer to the problem. Accuracy of this answer can be improved by simulating more scenarios. The accuracy of a particular simulation is proportional to the square root of the number of the scenarios used. 

· WHY WE CHOOSE MONTE CARLO SYMULATION – because it is a “brute force” approach that is able to solve problems for which no other solutions exist. It changes inputs of several variables simultaneously and runs simulation any desirable times.  MCS - allows managers to observe probability distribution of forecasted outcome variable(s) based on number of simulations and make their operational decisions based on the results. 

 Step 2

Using spreadsheet model for the Firm’s Estimated Demand, we choose to use normal distribution for assumption variables, Estimated Average Price and Estimated Average Advertising. For the Firm’s decision variables we used 372 and 105,000 as average price and average advertising. Excel’s Add-In – Crystal Boll, is used to perform simulation in order to forecast Firm’s Market Share and it’s Estimated Demand.

	A Model For Forecasting Demand
	
	
	
	
	
	

	Inputs
	
	
	Outputs
	
	
	

	Quarter#  "t"
	25
	
	 
	 
	 
	 

	 
	 
	
	Total Industry Demand
	 
	 
	28104.88

	Estimates for Industry (for Qtr "t")
	 
	
	 
	 
	 
	 

	Estimated Average Price
	376
	
	Relative Demand
	 
	 
	1.388141

	Estimated Average Advertising
	100000
	
	 
	 
	 
	 

	Number of Firms in Industry
	10
	
	Market Share
	 
	 
	0.138814

	 
	 
	
	 
	 
	 
	 

	Firm’s Decisions (for Qtr. "t")
	 
	
	 Firm's Estimated Demand
	 
	 
	3901.353

	Price
	372
	
	
	
	
	

	Advertising
	105000
	
	Average Demand
	
	2810.488

	 
	 
	
	
	
	
	

	Historical Data for Qtr = t-1
	 
	
	
	
	
	

	Firm's Demand
	2500
	
	
	
	
	

	Total Industry Demand
	25000
	
	
	
	
	

	 
	 
	
	
	
	
	

	
	
	
	
	
	
	

	Calculations
	
	
	
	
	
	

	Relative Price (Qtr = t)
	0.978723
	
	
	
	
	

	Relative Advertising (Qtr = t)
	1.05
	
	
	
	
	

	
	
	
	
	
	
	

	Average Demand (Qtr = t-1)
	2500
	
	
	
	
	

	 Firm's Relative Demand (Qtr = t-1)
	1
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	Assumption:  Estimated Average Price

	
	
	
	
	

	
	 Normal distribution with parameters:

	
	
	Mean
	376.00

	
	
	Standard Dev.
	25.00

	
	
	
	
	

	
	Selected range is from 349.00 to 400.00
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Forecast: Estimated Market share
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	Assumption:  Estimated Average Advertising

	 
	 
	 
	 
	 
	 
	 

	 
	 Normal distribution with parameters:
	 
	 

	 
	 
	Mean
	100,000.00
	 
	 

	 
	 
	Standard Dev.
	10,000.00
	 
	 

	 
	 
	 
	 
	 
	 
	 

	 
	Selected range is from 70,000.00 to 120,000.00


Choosing the number of repetition - 10,000, the software generated the frequency distributions for possible outcomes of the Firm’s Estimated Demand.   

	Forecast:  Firm's Estimated Demand
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Summary:
	 
	 
	 
	 

	 
	 
	Display Range is from 208.78 to 7,303.47 Units
	 

	 
	 
	Entire Range is from 107.96 to 7,455.79 Units
	 

	 
	 
	After 10,000 Trials, the Std. Error of the Mean is 16.87

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Statistics:
	 
	 
	 
	 
	Value

	 
	 
	Trials
	 
	 
	 
	10000

	 
	 
	Mean
	 
	 
	 
	3,737.93

	 
	 
	Median
	 
	 
	 
	3,819.49

	 
	 
	Mode
	 
	 
	 
	---

	 
	 
	Standard Deviation
	 
	 
	 
	1,687.27

	 
	 
	Variance
	 
	 
	 
	2,846,872.05

	 
	 
	Skewness
	 
	 
	 
	-0.13

	 
	 
	Kurtosis
	 
	 
	 
	2.00

	 
	 
	Coeff. of Variability
	 
	 
	 
	0.45

	 
	 
	Range Minimum
	 
	 
	 
	107.96

	 
	 
	Range Maximum
	 
	 
	 
	7,455.79

	 
	 
	Range Width
	 
	 
	 
	7,347.83

	 
	 
	Mean Std. Error
	 
	 
	 
	16.87
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And the Firm’s Market Share  

	Forecast:  Estimated Market share
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Summary:
	 
	 
	 
	 

	 
	 
	Display Range is from 0.01 to 0.26 %
	 
	 
	 

	 
	 
	Entire Range is from 0.00 to 0.27 %
	 
	 
	 

	 
	 
	After 10,000 Trials, the Std. Error of the Mean is 0.00

	 
	 
	 
	 
	 
	 
	 
	 

	 
	Statistics:
	 
	 
	 
	 
	Value

	 
	 
	Trials
	 
	 
	 
	10000

	 
	 
	Mean
	 
	 
	 
	0.13

	 
	 
	Median
	 
	 
	 
	0.14

	 
	 
	Mode
	 
	 
	 
	---

	 
	 
	Standard Deviation
	 
	 
	 
	0.06

	 
	 
	Variance
	 
	 
	 
	0.00

	 
	 
	Skewness
	 
	 
	 
	-0.13

	 
	 
	Kurtosis
	 
	 
	 
	2.00

	 
	 
	Coeff. of Variability
	 
	 
	 
	0.45

	 
	 
	Range Minimum
	 
	 
	 
	0.00

	 
	 
	Range Maximum
	 
	 
	 
	0.27

	 
	 
	Range Width
	 
	 
	 
	0.26

	 
	 
	Mean Std. Error
	 
	 
	 
	0.00
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The frequency distribution charts above are results of simulation that was performed using 10,000 possible scenarios. Charts generated as a result of the simulation, gave us probability distribution for the Firm’s Estimated Demand (107.96 – 7,455.79) with 100% certainty, and its estimated Market Share (0.00 – 0.27%). Adjusting our decisions regarding firm’s price and advertising expenditures, we can perform more simulations and view probability distributions of all possible outcomes what will significantly enhance our ability to make vital operational decisions. Also, reducing certainty in the distributions to the acceptable extents, can give more favorable outcomes of the simulation. 
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