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  Symbolic Regression for Scientific Discovery

Background: Control Variable Genetic Programming (CVGP)

GAP: CVGP is sensitive to experiment schedule

Our Method: Racing Control Variable Genetic Programming

Running Time Analysis

Experiment: Goodness-of-fit Benchmark

Code & Acknowledgement

Racing Control Variable Genetic Programming for Symbolic Regression
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(1) maintaining multiple experiment schedules rather than one.

(2) allowing promising experiment schedules to survive while letting unfavorable 
schedules early stop. 
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0.3 0.5 0.1 0.7 -0.32
0.6 0.5 0.1 0.7 -0.29
0.2 0.5 0.1 0.7 -0.33
0.9 0.5 0.1 0.7 -0.26
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0.6 0.1 0.8 0.4 0.44
0.4 0.9 0.8 0.4 0.04
0.3 0.2 0.8 0.4 0.16
0.7 0.4 0.8 0.4 0.40

 x1  x2  x3  y x4
0.7 0.8 0.1 0.2 -0.09
0.5 0.4 0.6 0.2 0.22
0.2 0.1 0.9 0.2 0.16
0.3 0.5 0.1 0.2 -0.07

 x1  x2  x3  y x4
0.2 0.4 0.2 0.7 -0.24
0.9 0.3 0.5 0.5 0.30
0.5 0.4 0.8 0.1 0.36
0.1 0.8 0.7 0.6 -0.41
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(b) The ground-truth expression ϕ = x1x3 − x2x4
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(a) the dataset D

Given a dataset , where  and 
.


Find a closed-form equation  that best fits the dataset .


D = [(x1, y1), …, (xN, yN)] yi ∈ ℝ
xi = [x1, …, xn] ∈ ℝn

ϕ D

ϕ* ← arg min
ϕ∈Π

1
N

N

∑
i=1

Loss(ϕ(xi), yi),

There exists a better experiment schedule among all schedules than 
the default one (i.e., ), in terms of NMSE metric.π1
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Our Racing-CVGP needs ,  

which is roughly the same as CVGP.

𝒪(nMNp)

The major hyper-parameters:

• the number of genetic operations per round, ; 

• total rounds, ; 

• the maximum size of population pool, .
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Our Racing-CVGP attains the smallest NMSE values.

Experiment: Running-time Comparison

Our Racing-CVGP save time!
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(a) Multi-steps of edits are 
needed to obtain the tree in (b).
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 (c) Favorable Experiment Schedule πg
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Our code implementation:

The data  are generated from a data Oracle. The constants are identified using 
BFGS optimizer on batches of data


