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1. Introduction (I)
 Example:
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1. Introduction (II)
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1. Introduction (III)

 DM models accompanied by probabilities

 Train & Test as usual

 Probabilities and constraints are used to estimate the 

cutoff by simulation

 Simulation framework: basic Petri nets

 A direct-marketing campaign design
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2. Campaign design with one product (I)
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2. Campaign design with one product (I)
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2. Campaign design with one product (I)
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2. Campaign design with one product (II)

 Select the best cutoff

 Additional information:

 Icost: investment cost

 b: benefit from selling one 

product

 cost: sending cost of a mail

 C: list of customers (ck  C)

 p(ck): estimated probability

 Accumulated Expected Benefit:

- Icost + Σk=1..j ( b * p(ck) – cost )

E(Benefit)

 Validation set:

 real Accumulated Benefit

0 

1
f(ck)
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2. Campaign design with one product (III)

 Example:
 Icost = 250 m.u.

 b = 200 m.u.

 cost = 20 m.u.
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2. Campaign design with one product (III)

 Example:
 Icost = 250 m.u.

 b = 200 m.u.

 cost = 20 m.u.
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3. Using simulation and data mining for a 
campaign design with more than one product (I)

 Constraints and settings:

 Stock limits

 Different benefit for each product

 Alternative products

 The same sending cost
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3. Using simulation and data mining for a 
campaign design with more than one product (II)

 Single Approach: 

1. calculate local cutoffs

2. order all the pairs (customer, product)

3. global cutoff is the average of local cutoffs

 Joint Simulation Approach:

1. order all the pairs (customer, product)

2. calculate best global cuttoff by simulation
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3. Using simulation and data mining for a campaign 
design with more than one product (III)

 Example:

 10 customers

 2 products

 Icostp1 = 150 m.u.

 Icostp2 = 250 m.u.

 b1 = 100 m.u.

 b2 = 200 m.u.

 cost = 20 m.u. 610169.945
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3. Using simulation and data mining for a 
campaign design with more than one product (IV)
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4. Experiments with N products (I)
 Reference customers file
 Parameters:

 Number of customers: 10000 (60% training, 20% validation and 20% 
testing)

 Number of products: 2, 3 and 4
 Probability of buying each product: 0.01, 0.05, 0.2, 0.5, 0.8, 0.95 and 

0.99
 Benefits for each product: 100 m.u. for the first product and 100, 200, 

500 or 1000 m.u. for the others
 Sending cost (the same for all products): 10, 20, 50 or 90 m.u.
 Stock for each product: 0.1, 0.2, 0.5 or 1 (multiplied by number of 

customers)
 Investment cost for each product: benefits of the product multiplied 

by stock of the product and divided by 20
 Correlation (how similar the products are): 0.25, 0.5, 0.75 or 1
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4. Experiments with N products (II)

-X-X-XJoint

V-V-V-Single

231771220264186805182444171225165626Benefits

JointSingleJointSingleJointSingle

4 products3 products2 products

 Friedman test: wins (V) / loses (X)  (α = 0.005)

 Average of many different situations and parameters
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5. Conclusions

 New framework to combine simulation and data 

mining to address decision making problems

 Simulation-based method outperforms classical 

analytical one

 Future work:

 Other kind of problems

 Probability calibration
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