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Motivation

• Macro-learning can dramatically improve 
planning

• But can also hurt performance

• No reliable way to predict when it helps

• Goal: predict macro-learning usefulness before 
applying it
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Core Idea: Structural Regularity

Hypothesis:

Domains with recurring structural patterns are 
more likely to benefit from macro-learning.

Metric:

Measure repetition in plans by counting 
repeating action tuples across instances.
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What about parameters/objects?

There are different object identities between 
instances. 

Therefore, we cannot compare them directly.

But ignoring parameters makes the metric too 
coarse.
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Parameter Flow

We track how parameters flow between actions 
rather than object identities.

Example:

action1(a,b,c)

action2(c,b,a)

has the same parameter flow as

action1(d,e,f)

action2(f,e,d)
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Metric Pipeline

Plans from a Domain
↓

Repeating Action Tuples
↓
Parameter Flows
↓

Similarity Scores
↓

Structural Regularity Score
↓

Predict Macro-Learning Impact

6



Dataset

• 10 macro-learning studies

• 47 planning domains

• 84 labeled domain-study pairs

• Labels: Negative / Neutral / Positive

• 1373 solved planning tasks
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Experimental Setup

• Compute a structural regularity score for each 
domain

• Learn two threshold to classify the training 
domains as:

 -1: Negative macro-learning impact

0: Neutral impact

1: Positive impact

• Evaluate the learned thresholds on unseen test 
domains
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Training Results

Structural Regularity confusion matrix:

Compared with theoretical optimum:

True Label Pred. -1 Pred. 0 Pred. 1

-1 3 7 1

0 0 12 3

1 0 18 16

True Label Pred. -1 Pred. 0 Pred. 1

-1 7 3 1

0 0 12 3

1 0 3 31
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Testing Results

Structural Regularity confusion matrix:

Compared with theoretical optimum:

True Label Pred. -1 Pred. 0 Pred. 1

-1 0 2 1

0 1 3 1

1 1 5 5

True Label Pred. -1 Pred. 0 Pred. 1

-1 3 0 0

0 0 4 1

1 0 0 11
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Discussion

Planner-specific factors remain important.

Key Observation: 

Short recurring patterns were most informative.
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Future Work

• Only measure short recurring patterns

• Per-macro-learning-method analysis

• Macro learners inspired by parameter flow
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Conclusions

• Introduced structural regularity

• Compiled a macro-learning dataset

• First step toward predicting macro usefulness

• Generalization remains limited

• Results robust across multiple train/test splits
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Label Ambiguity

• Different macro-learning studies may disagree 
on the same domain

• Solution: Each domain-study pair is treated as a 
separate observation
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