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Among Gilles Dowek’s many contributions to fundamental issues in digital ethics, we focus

on the question of explainability and closely related topics. We could list the following points.

1 Gilles Dowek draws attention to the parallel relationship between explainability of logical

proof and explainability of digital ethics, framing this parallelism as a relationship between

epistemology-proof-computability and ethics-explainability-computational complexity.

2. In examining issues in digital ethics, Gilles Dowek requires a fundamental understanding

of the core concepts underlying the problems. To achieve this, he does not limit the scope of

the issues to the ML-AI environments alone, but instead examines explainability in a multi-

layered manner, including computational environments that existed before machine learning

AI entered the real world—such as logic, mathematics, software, numerical analysis, and the

emergence of network environments. He advocates for the need to formally provide a basic

definition capable of capturing the concept of explainability as it appears in various contexts

within these computational environments.

3. A key feature of his argument is the use of examples from mathematics, logic, and formal

verification as the cornerstone for examining explainability research across the entire digital-

AI environment.

In the opening of his 2023 paper on explainability (Dowek 2023), Gilles Dowek addresses the

explainability required for fairness and justice in digital ethics as follows:

When a decision, such as the approval or denial of a bank loan, is delegated toa

computer, an explanation of that decision ought to be given with it. This ethical need

to explain the decisions leads to the search for a formal definition of the notion of

explanation. This question meets older questions in logic regarding the explanatory

nature of logical proofs (Dowek 2023)

It appears he suggests that the core of the problem lies in arriving at a formal definition of the

fundamental concept of “explainability,” which would allow various issues to be framed within

a new formal verification framework.

What he arrives at in this discussion is a parallelism that can be schematized as mentioned

above. Logical proofs possess epistemic value and are linked to computability.

In parallel with this,



Explicability has ethical value and is linked to the complexity of computation (or, to use the

reporter’s term, the “surveyability” of algorithms/programs).

.Logical proofs possess explainability, but this is epistemological explainability. Furthermore,

proofs are linked to computability (via the Curry-Howard isomorphism or other means), and

many logicians in computer science and computer scientists with a background in logic hold

the view that proofs are identical to (typed) computational programs. In parallel with these

points, a new perspective to consider is

the ethical value of explainability in digital-AI environments and its relationship to

computational complexity.

Giles Dowek cites a variety of examples to demonstrate that, from a computational perspective,

explainability is related to the comprehensibility of computations. For instance, regarding the

explainability required for fairness, examples he frequently cited include the lack of

explainability in the randomness of slot machines, the procedures for allocating students who

passed the Baccalauréat exam in Paris to specific universities, and the weather forecast for

Paris tomorrow.While the disclosure of a program is a necessary condition for explainability,

even if the disclosure of a program or algorithm satisfies the condition of transparency in a

certain sense, that alone does not satisfy explainability. Even if an AI model used by a financial

institution is made open, that does not provide an explanation for the rejection of a loan

application. He argues that even if the local computational processes underlying simulation-

based weather forecasting are explainable, the weather forecast for Paris itself lacks

explainability. (The reporter believes that geophysical predictions based on simulations with

big data, like many scientific predictions, possess epistemological value. However, it is also

important to note that Gilles Dowek argues these computatins lack explanatory power with

ethical value from the perspective of the digital-AI living environment, which is crucial for

understanding his concept of explainability.) He believes that even if there is consensus on

traditional polling station voting procedures, the explainability of online e-voting procedures

requires the formalization of fundamental concepts central to democracy (he frequently cited

“One-Vote”ness as an example). ) Furthermore, he points out that even if the necessary basic

concepts are properly formalized, and even if formal verification proofs are provided by

automated theorem provers or type-theoretic proof assistant systems, this alone is far from

sufficient for explainability. He repeatedly refers to the computer-aided proof of the Four-

Color Theorem and its formal verification via Coq. Verification proofs that are too complex

for us to grasp lack explanatory power for us. Here, he highlights the gap between the

generation of formal logical proofs and explanation. It is noteworthy that Gilles Dowek, an

expert in formal proof assistance and verification for mathematical proofs, was advancing his

claim from this perspective. “The volume of data, the scale of the program, and the complexity



of its algorithm render the proof non-explanatory. This is why non-explanatory proofs have

been constructed primarily since the invention of the computer.” Through these various

examples, he argues for the need to fundamentally grasp the concept of explainability. Taking

the position that limiting the discussion to the explainability of machine learning-based AI

environments prevents us from reaching the concepts necessary for explanability, he contends

that issues of explainability already existed with the advent of computers. Such a critical view

regarding the lack of explainability in formal verification and automated proof of

mathematical theorems is an issue that is also linked to the possible resolution of mathematical

open problems by generative AI models, which have been advancing remarkably in recent

years. At present, the proofs of new theorems generated by generative AI models are small-

scale proofs that mathematicians can grasp. However, if in the future an AI model generates

a new theorem of such complexity that it is incomprehensible to humans, and the only way to

verify its correctness is through a formal verification system, then from Gilles Dowek’s

perspective, this would constitute the resolution of an open problem that lacks explainability.

One of the arguments he raises is that numerical multiplication already lacks explicability. It

is sometimes pointed out that providing a proof of a universal proposition—such as an

algebraic law or first presenting a computational rule involving variables as a prerequisite for

numerical computation, and then proceeding through the instantiation step, can be

interpreted as increasing explicability. However, he is not satisfied with this position. He

wishes to point out that the explanation of numerical arithmetic equations, which he considers

explanatory, possesses structural features distinct from the concept of a mere logical proof.

One notices that mathematical examples are used at the heart of his discussion on explicability.

If time permits, the reporter will conclude by introducing a glimpse of his own research, which

is being conducted under the inspiration of the research on explicability that he considers

important.
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