DECISION SUPPORT SYSTEM MODEL
AND
FIRM DEMAND ANALYSIS



OBJECTIVE
To create a Decision Support System (DSS) model to determine the Firm Demand (FD) by first discovering what Average Firm Demand (AFD) and Normalized Share of Market (NSOM) of the industry is through an analysis using historical data.
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INPUTS OUTPUTS

Time Period

Period (Qtr): 1 Average Firm Demand $2,398.53

Industry Data Normalized Share of Market 0.76

Average Price (est.): $373.00

Average Advertising (est):$44,130.00 Firm Demand $1,815.34

Total No. Firms: 15

Decision Variables

Price: $380.00

Advertising Cost:$48,000.00

Historical Data for Qtr.:

Demand $2,430.00

Total Industry Demand:$24,300.00


VARIABLES/FORMULAS
The following variables were used in the analysis of AFD, NSOM and ultimately FD.

AFD:

Avg_Price ( Average Price

Avg_Adv ( Average Advertising Cost

Avg_RD1 ( Average Research & Development Cost previous quarter

These variables were used in a series of time series and regression analysis using StepWise. The ultimate formula used to compute AFD is: 
392.7165 + (.0033*Average_Advertising_Est) .
NSOM:
NSOM1 ( Average of Normalized Share of Market figures from previous quarters

Prel ( Relative price of product

Arel ( Relative advertising cost

These variable were used for regression analysis, again using StepWise to determine the current NSOM.  The formula used to compute NSOM is:

16.1825+(.5321*NSOM1) + (-16.4956*Prel) + (.7791*Arel).
FD:

NSOM*AFD

ANALYSIS
AFD:  To determine Average Firm Demand, I first had to deseasonalize the data and use regression in order to determine how much the industry values were determined by outside (exogenous) data. I performed three iterations of this analysis in order to come up with the formula to determine AFD listed above. 

The trendline equation used to determine the residual in the first iteration is:

 y = 65.213x + 1368.3, where x is the current average demand. 

The error for the 1st iteration was 138.53918.  After performing regression analysis on the residual, the r2 for the 1st iteration is .7998, which means that 78% of the information can be explained by outside forces.
The trendline equation used to determine the residual in the second iteration is:

 y = 61.736x + 1509.5, where x is the current average demand1. 

The error for the 2nd iteration was 108.932.  After performing regression analysis on the residual, the r2 for the 2nd  iteration is ..3403, which means that 34% of the information can be explained by outside forces.  Since the error rate is decreasing we still have not explained all the exogenous forces.
The trendline equation used to determine the residual in the third iteration is:

 y = 61.736x + 1480.6, where x is the current average demand2. 

The error for the 3rd iteration was 108.932.  After performing regression analysis on the residual, the results did not contain any variable which could be regressed any further.  Which meant that 2nd iteration explains all the exogenous forces.
The endogenous forces were calculated by using Trend*SI. Where the Seasonal indices were gathered from using trend analysis.
NSOM: To determine NSOM, I used regression analysis on the data provided. After reviewing the results, the variables NSOM1, Prel and Arel were used because they provided the most explanation with an R2 of .9572.  
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				DEMAND DECISION SUPPORT SYSTEM

		INPUTS						OUTPUTS

		Time Period

		Period (Qtr):		1				Average Firm Demand		$2,398.53

		Industry Data						Normalized Share of Market		0.76

		Average Price (est.):		$373.00

		Average Advertising (est):		$44,130.00				Firm Demand		$1,815.34

		Total No. Firms:		15

		Decision Variables

		Price:		$380.00

		Advertising Cost:		$48,000.00

		Historical Data for Qtr.:

		Demand		$2,430.00

		Total Industry Demand:		$24,300.00

		Calculations

		Exogenous		1860.189

		Endogenous		538.3455

		Seasonal Indices

		Quarter 1		1.184

		Quarter 2		1.095

		Quarter 3		0.879

		Quarter 4		0.842

		NSOM1		1

		Prel		1.018766756

		Arel		1.0876954453

		NSOM= 16.1825+(.5321*NSOM1) + (-16.4956*Prel) + (.7791*Arel)

		FD= AFD * NSOM






