Machine Learning-Based Generalization Queries for Constraint Acquisition
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Constraint Solving Model + Solve paradigm Challenge: slow learning
Solvi ng Combinatorial O m Standard interactive CA learns one ground constraint at a
problems with constraints m m time. Even when many constraints share the same

underlying pattern.
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Existing type-based generalization

Generalization based on user-given variable types (e.g.
row, column)

Ask whether a learned ground constraint should hold
for every pair of variables with those types.

Example from Exam Timetabling

Constraint Acquisition
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Key point: learning each constraint separately
repeats work; learning the pattern can reduce column1.row1 column1.columns
Interactive Constraint Acquisition the number of queries.
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. 2. Extract Constraint Specifications to query the user
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ML-based generalization queries to CSs — Example on Exam Timetabling

1. Decision Tree learned 2. Decision Rules 3. Extracted Constraint Specifications 4. Natural language queries
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Evaluation
Compared against e Natural-language formulations of CS-based queries were evaluated by 19
Benchmarks: ; g:ﬁ;gq('zltzs:ﬂbeaf:éiga;;zz)ra“Zation Jvon types) participagts. Results inlc(zllicatedthat users.l can understand and answer the
: - ’ . generated queries quickly and accurately.
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