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Introduction
This second assignment is about computing the expected number of future purchases by customers, following the method of Fader, Hardie and Lee (2005). A file with the needed data was provided on blackboard. The method of Fader, Hardie and Lee (2005) computes the expected future purchases of customers in a non contractual setting. This means that there is no conscious knowledge over when the customer leaves the company or is just on vacation. This method is strongly related to the CLV, but more detailed in its analysis. First the parameters are estimated, which next are used to predict the expected future purchases per customer.
Before we proceed it is notable to mention that we have used the Dutch number formatting.

Data preparation
First we imported the data assigned to Group 19 in Excel, with data of the purchase histories of 1386 customers. Then we made cells for the parameters that have to be estimated. Heterogeneity must be taken into account because every customer is different. Parameters a, b are the basis for the various dropout rates of customers, based on beta distribution. Parameters r and α are the basis for the various purchase rates of customers, based on a Gamma distribution. The colors in Excel indicate the different added columns in the following groups: Estimating Parameters, Predicting # of future purchases and the Uj-calculations.

Estimating the parameters
We added columns A1 to A4 and Con (the Log Likelihood) and filled in the following formula’s:
A1 =	ln┌ (r + x) - ln┌ (r) + r ln(α)
A2 =	ln┌ (a + b) + ln┌ (b + x) - ln┌ (b) - ln┌ (a + b + x)
A3 =	- (r + x) ln(α + T)
A4 =	ln (a) – ln(b + x - 1) – (r + x) ln (α + tx)
LLi = 	A1 + A2 + ln (exp(A3) + I {x > 0} exp(A4))

These formulas are computed for each of the 1386 customers, after which the Log Likelihood of all customers has to be maximized. First all Log Likelihood values of all customers are added up after which the Excel Solver is used to maximize this value and adjust the parameters a, b, r and α. The values we found for the parameters are a = 0,943, b = 1,497, r = 0,237 and α = 2,587 with a maximum Log Likelihood of -6292,3.
Predicting the number of future purchases
 (
Temp_1
)Now we estimated the parameters for the purchasing and dropout rate of customers, we can use them to predict the expected number of future purchases per customer for a random number of future time periods. The following formula is used to calculate this:
 (
Temp_2
)


 (
Temp_3
)E[Y(t)] =    
Whereby U0 = 1 and,

Uj = Uj-1 *  	j = 1, 2, 3, .....

First a column is added in which the sum of U is calculated. For this 150 columns for j=1 to j=150 were added in which the formula of Uj was entered for all customers. Then three columns for the three parts of the E[Y(t)] formula were added, named tmp_1, tmp_2, tmp_3 (see picture E[Y(t) formula]. With these values the expected future purchases per customer could be calculated by combining columns tmp_1-tmp_3 into the full formula mentioned above. For the calculation of Uj and tmp_2 we used a number of periods of 52,14, because the prediction period was chosen for a year, which consists of 365/7 weeks. The results per customer are displayed in the column named ‘Expected’. The total number of expected future purchases for all customers was calculated, resulting in the value: 900,798.

Visual projection of expected future purchasing
In the following histogram the expected future purchases for all customers is displayed.



The following table gives an overview of which percentage of total expected future sales is generated by the 10% biggest customers, and the following deciles beneath it.

	Row Labels
	# expected purcases 
	# expected purcases (%)

	Top 10%
	516
	57,30%

	10%-20%
	137
	15,20%

	20%-30%
	53
	5,91%

	30%-40%
	34
	3,80%

	40%-50%
	33
	3,66%

	50%-60%
	32
	3,58%

	60%-70%
	31
	3,49%

	70%-80%
	30
	3,37%

	80%-90%
	24
	2,61%

	>90%
	10
	1,08%

	Grand Total
	901
	100,00%



The following graph gives a clear overview of how expected future sales, generated by the entire customer base, depend on length t of the considered future period.


Explanation/conclusion
The growth of the future expected purchases decreases, because as time proceeds there will be less certainty that the customer is still with the company. Thereby it will be more difficult to predict the average number of purchases. 
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