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Equation for marketing expenditure model

(01)
Amplitude=



0.002


Units: Units/Â£


Amplitude of the cosine wave

(02)
Av Delay in Mkting Effectiveness=



8


Units: Mths


Average Delay in Marketing Effectiveness. This is made up of 1.5 




mths to receive enquiries following an advertising promotion, 




0.5 mths to get the quotes out and another 6 mths before firm 




order are received.

(03)
Cuml Sales Income= INTEG (



Sales Income,




0)


Units: Â£


Cumulative Sales Income. Can be used as a performance measure.

(04)
Delay Smth Sales Income=



12


Units: Mths


Delay in Smoothing Sales Income (an exponential averaging 




period).

(05)
Delayed Effect of Mkting Expend=



DELAY1I(Mkting Expend, Av Delay in Mkting Effectiveness, Initial Value for Delayed Effect of Mkting Expend


)


Units: Â£/Mths


Delayed Effect of Marketing Expenditure. It takes time for 




marketing effort to produce orders.

(06)
FINAL TIME  = 144


Units: Mths


The final time for the simulation.

(07)
Incoming Order Rate=



Delayed Effect of Mkting Expend*Ratio of Orders to Mkting Expend+"Trend of Growth: Linear"


Units: Units/Mths

(08)
INITIAL TIME  = 0


Units: Mths


The initial time for the simulation.

(09)
Initial Value for Delayed Effect of Mkting Expend=



200000


Units: Â£/Mths


Initial Value for Delayed Effect of Marketing Expenditure. Used 




to initialise the delay.

(10)
Mkting Expend=



Propn Turnover to Mkting Expend*Smthed Sales Income


Units: Â£/Mths


Marketing Expenditure initiated

(11)
Mkting Expend in Process= INTEG (



+Mkting Expend-Delayed Effect of Mkting Expend,




200000)


Units: Â£


Marketing Expenditure 'in process'. Its effects are still 




working their way through.

(12)
Order Backlog= INTEG (



Incoming Order Rate-Sales Volume,




2400)


Units: Units

(13)
Period=



48


Units: Mths


Periodicity of the cosine wave

(14)
Prod Del=



4


Units: Mths


Production Delay

(15)
Propn Turnover to Mkting Expend=



0.025


Units: Dmnl


Proportion of Turnover devoted to Marketing Expenditure

(16)
Ratio of Orders to Mkting Expend=



Ratio of Orders to Mkting Expend Init+Amplitude*COS(6.283*Time/Period)


Units: Units/Â£


Ratio of Orders to Marketing Expenditure (6.283 is 2 x PI). This 




fluctuates around 0.01 hence the COS wave. On average, Â£100 




worth of advertising produces a firm order for 1 product unit.

(17)
Ratio of Orders to Mkting Expend Init=



0.01


Units: Units/Â£


Ratio of Orders to Marketing Expenditure Initially

(18)
Sales Income=



Sales Volume*Value


Units: Â£/Mths

(19)
Sales Volume=



DELAY3I(Incoming Order Rate, Prod Del , Incoming Order Rate )


Units: Units/Mths

(20)
SAVEPER  = 


        TIME STEP


Units: Mths [0,?]


The frequency with which output is stored.

(21)
Smthed Sales Income=



DELAY1(Sales Income,Delay Smth Sales Income)


Units: Â£/Mths


Smoothed (or averaged) Sales Income

(22)
TIME STEP  = 0.25


Units: Mths [0,?]


The time step for the simulation.

(23)
"Trend of Growth: Linear"=



RAMP(10,0,144)


Units: Units/Mths


Trend of Growth as a linear function

(24)
Value=



4000


Units: Â£/Units


Value of each item sold (average)

