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k Unified Generic Framework for Pattern set learning problems

l Solving each problems need a lot of effort and the solution is 
often solver-dependent.

l Increasingly investigated problems (interpretable solutions, 
many applications but many challenges as well).

l Making Pattern set mining more accessible to CSP 
community.
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k Unified Generic Framework for Pattern set learning problems

l Solving each problems need a lot of effort and the solution is 
often solver-dependent.

k Similar to languages used in Machine Learning (deep learning)
l Researchers in Machine Learning are used to model problems like 

this.

lWe want our framework to be easy and natural to use for 
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l Increasingly investigated problems (interpretable solutions, 
many applications but many challenges as well).

l Making Pattern set mining more accessible to CSP 
community.
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Formalize Pattern set Mining Problems 
as Constraint Optimizations Problems

Apply to relatively small datasets 
(scalability issues)

⇏
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 Main	contributions

 Generic setting of parameter learning in boolean circuits.

 Modeling language close to that of deep learning toolkits.

 Models for a number of mining problems in this language.

 Two  approaches  for  solving:  based  on  Mixed  Integer 
Programming and greedy.

Performance that is better than of alternative generic approach.

Goal: Build new Framework to Model Pattern Set Mining as 
Parameter Learning using Boolean Circuits

CONTRIBUTION
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 We	represent	pattern	sets	in	boolean	circuits

IF {               }

    ELSE (default case)

ELSE IF   {          }

ELSE IF   {          }

THEN

THEN

THEN

THEN

Find a list of k rules R such that error(cover(R)) 
is minimal

Rule Learning

CONTRIBUTION
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 PARAMETER	LEARNING	(what	are	decision	variables?)

Each dotted edge is a 
decision variable

FOR EACH TRANSACTION
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 RULE	LEARNING	in	MIP/CP
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 RULE	LEARNING	using	greedy	algorithms
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