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In his paper “Jaws 30”, celebrating the 30 years since the publication of the first
book on Genetic Programming (GP), the author reported the words of John Koza at
GECCO 2022. In particular, he highlighted the importance of pursuing research in
GP with a multidisciplinary approach. I fully agree with this statement, and I believe
it is a relevant path if we want to popularize GP outside the research community and
open new perspectives for the next 30 years.

In particular, while GP demonstrated its suitability in addressing problems over
different domains and producing human-competitive results, we are still not able
to compete, in terms of GP adoption, with deep neural networks. In this sense, I
strongly believe future research in GP must be based on a multidisciplinary
approach. In GECCO 2022, Koza suggested that such an approach should specifi-
cally involve the area of biology, with its concepts and methods. I believe several
areas can contribute significantly to the future success of GP. In particular, merging
the knowledge acquired from different research areas is a key ingredient to reach-
ing the full interpretability of the models: while existing works refer to GP as a
technique that produces interpretable models, this is only partially true. Tree-based
GP models with a limited depth are interpretable, but what about large GP models
that may eventually rely on different representations? Are they interpretable by a
domain expert? Personally, I have some concerns about considering these models as
human-interpretable.

In this sense, GP should exploit methods that emerge from different areas (and
not only limited to machine learning) to answer the quest for interpretable models
that represents nowadays a turning point towards the adoption of machine learning
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(ML) models in specific areas. Concerning GP, the definition of interpretable is not
even yet formalized. Thus, the foundational question of what it means to interpret
a GP model must be addressed. Nowadays, it is not clear how to select or evaluate
methods for producing interpretations of GP models. Thus, it would be of funda-
mental interest to formally define these concepts, with the long-term objective of
reaching the definition of a unifying framework for interpretable evolutionary-based
models, where models’ interpretability is considered beyond the representation of
the solutions.

Once we reach this milestone, it would be possible to include interpretability
constraints in the evolutionary process to make it possible the creation of GP solu-
tions that respect a certain level of interpretability. In a recent study of 2022, Mei
and coauthors [1] provided a comprehensive review of the studies on genetic pro-
gramming that can potentially improve the model interpretability, both explicitly
and implicitly, as a byproduct. In particular, they considered both intrinsic interpret-
ability, aiming to directly evolve more interpretable models by genetic program-
ming, and post-hoc interpretability, which uses genetic programming to explain
other black-box machine learning models or explain the models evolved by genetic
programming by simpler models such as linear models. While the study showed
the strong potential of genetic programming for improving the interpretability of
machine learning models, it also pointed out that this field of study is still in its
infancy, and more effort is needed to reach the evolution of interpretable models.

All in all, pursuing the study of GP by considering different areas of research can
play a fundamental role: from the formal definition of interpretable models to the
evaluation of such models and the definition of methods for interpreting GP (and,
in general, ML) solutions, results and ideas coming from different research areas
will be fundamental to reach the objective of automatically evolving interpretable
solutions.

Another relevant point highlighted by Bill Langdon in his paper “Jaws 30” is that
GP is nowadays an empirical method guided by experiments more than theory. In
this sense, I believe this is a general property of more recent disciplines (if we con-
sider GP a young method). The same issue characterizes the field of deep neural net-
works, in which the design of networks’ topology is guided by experience more than
formal principles. However, the lack of a strong theory characterizing the design of
neural networks is not a justification to stop the investigation of theoretical aspects
of GP. On the contrary, moving the field from an empirical endeavor to a more the-
ory-guided discipline is fundamental to popularizing the use of GP and strengthen-
ing the results achieved.

Nowadays, GP systems are developed by trying different options and selecting
what seemed to work. As in biological systems, if we consider a complex GP system
(i.e., combining GP with other heuristics or complex genetic operators), it is possi-
ble to remove some complexity without experiencing a performance loss. This phe-
nomenon (i.e., the creation of unnecessarily complex systems) is today pushed by
the pressure to publish: by creating a GP system with a complexity that is not neces-
sary, the same system looks novel with respect to existing contributions, thus maxi-
mizing the chance of passing the review process. This “complexization” is some-
thing that emerged clearly in recent years and GP papers (and generally ML papers)
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do not always report sufficient levels of detail to ensure the reliability of the results.
Mathematics is typically not used in GP papers to formalize concepts, corroborate
some findings, or even justify the adoption of a new component in the evolutionary
process. To overcome this situation and to strengthen GP’s findings, it is fundamen-
tal to design formal principles to be used in all the studies, to understand whether
the added complexity is fundamental to reaching better results.
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