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will give a talk on:

"Dismantling the surprise test “paradox".

Abstract:

We consider the following well-known story: A teacher announces to her students
a test for the following week and adds that the day of the test will be “surprising”.
The students use this announcement as the basis for a “logical derivation”, which
leads to a contradiction. They (falsely) interpret this as saying that there cannot
be a test. Nonetheless, the teacher gives a test e.g. on Wednesday, (intuitively)
surprising the students. -

Its curious turns give the story a paradoxical flavor. The story runs under several
alternative names, e.g. the “unexpected hanging paradox” or the “prediction par-
adox”. (For an informal discussion see https:/en.wikipedia.org/wiki/Unex-
pected_hanging_paradox.)

Discussions and analyses of the story in the philosophical and mathematical liter-
ature are abundant, spanning the period from the late 1940s until today. Appar-
ently, none of the many explanations that have appeared has been generally ac-
cepted as conclusive and convincing. We offer a fresh view.
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We give a precise formulation of the idea that a test is “surprising relative to given
knowledge”, where “knowledge” is defined as a set of axioms and “surprising” is
defined in terms of unprovability of a certain formula in propositional logic with
respect to these axioms. Self-referentiality is a notorious feature of the announce-
ment, it is cleanly accommodated. We first use this to explain what goes wrong
in the argument of the students. Then, taking a more general viewpoint, we ask
if one can prove anything on the basis of an initial set of axioms and the assump-
tion that the announcement of the teacher becomes “true” (quotation marks are
used on purpose). It turns out that this is not so in all but the most trivial situations
where the teacher has no choice at all. In a third part we formulate our viewpoint
in system S5 of propositional modal logic. A modal formula sigma is identified
that formalizes “there will be a surprising test” ,and it is shown that the students
take the announcement to mean “box sigma” (“it is necessary/known that there
is a surprise test”) while for a “rational teacher”, who always makes choices that
are advantageous for her if possible, they cannot conclude more than “box dia-
mond sigma” (“it is known that it is possible that there is a surprise test”), which
Is much weaker.

All contradictions or “paradoxical" issues that have been seen in the announce-
ment vanish into thin air.

Reference: https://arxiv.org/abs/2601.19418

This is an extended version of the short talk given at the “Theorietag 2026".
Slides are in English, talk will be in German.

All interested parties are cordially invited.
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