Symbolic Optimization — Problem Statement
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argmax |R(m,...,7)] with, €L ={a,5,...,(}

n<N,T1,...,Tn
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a(cos(x) sin(x)*! 1)

R=1! MSE
L={+,!,",0,sinXx,...}

L = {{ ReLU, tanh}, {32 64}}
R = validation accuracy

L = {ala, arg ,..., val }
R = binding a! nity
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Pruning the Search Space
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Examples of "#$!%@onstraints (Hard Pruning)
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I Although it is possible to consider the intersections of constraints, doing it naively may render
some constraints invalid, meaning that they lead to situations where all tokens are constrained.

Constraints = Domain Reduction
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Soft length
Uniform arity
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Language model
Token-specific
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We perform a performance study of priors/constraints on the !"#$%&symbolic regression benchmark
using DSR and Random Search.

I Row 1 contains the results using no priors/constraints;
I Rows 2-7 contain results for the corresponding prior/constraint;

I Since the intersection of the lexicographical (L) and subtree length (S) constraints may lead to
infeasibilities, 1.e., they are not mutually compatible, Rows 8-9 contain results for lexicographic + all
priors/constraints and subtree length + all priors/constraints, respectively.
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Contributions

Results & Conclusion

DSR Random search
Experiment Recovery Steps | Recovery Steps
No 40,4 57.5% 1069.0 14.2% 1785.9
Lexicographical 71.7% 801.9 22.5% 1643.8
Subtree length 66.3% 871.4 20.8% 1693.6
Trigonometric 83.3% 519.6 21.3% 1700.7
Inverse 57.9% 1054.6 13.3% 1792.3
Soft length 75.4% 701.2 46.7% 1298.6
Max length 59.6% 1148.3 17.5% 1759.2
All 45,45 (L) 84.2% 552.0 52.9% 1107.0
All 45,45 (S) 83.8% 611.1 55.4% o |
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Formalizing the framework for incorporating priors and constraints into neural-
guided search.

Integrating many existing classes of priors/constraints, and propose several new ones.

Describing sufficient conditions for being able to specify constraints in neural-guided
search.
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