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Abstract

Laplace as historical anchor for inverse probability: maintaining distributions over hidden states,

updating with evidence, and linking to modern POMDP metrics such as preemptive inference.

Introduction

This essay voices Pierre-Simon Laplace as guide to inverse probability—reasoning from
effects to causes under uncertainty. The aim is conceptual: to show how belief as distribution
over hidden states became the backbone of modern sequential decision-making under partial

observability.
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From celestial mechanics to epistemic distributions

Laplace’s determinism and his probability calculus are not contradictions but layers: lawful
dynamics plus incomplete knowledge. His asymptotic results on estimation anticipate later
frequentist reassurance while his Bayesian phrasing foregrounds priors as commitments one

must defend.

Modern links

Bayesian filtering, POMDP solvers, and metrics that reward preemptive inference before
catastrophe translate Laplace’s questions into engineering: how fast should a belief tighten
around a hazard you cannot yet see? Silver et al.’s (2016) Go work is a popular emblem of
learned policies over belief states—far from Laplace’s quill, yet haunted by the same

mathematics.

Priors and objectivity

Philosophical disputes about “objective” priors mirror institutional disputes about default
models in policy. The essay refuses both dogmatic uniqueness and lazy relativism: some priors

are better disciplined by symmetries, frequencies, and consilience than others.

Conclusion

Belief as probability is not a picture of the world hung on the wall; it is a procedure for walking

with partial maps—Laplace’s enduring gift to anyone who must act before certainty arrives.



References

1. Laplace, P.-S. (1812). Théorie analytique des probabilités. Courcier.

2. Stigler, S. M. (1986). The History of Statistics: The Measurement of Uncertainty before 1900.

Harvard University Press.

3. Fienberg, S. E. (2006). When did Bayesian inference become “Bayesian”? Bayesian Analysis, 1(1),
1-40.

4. Jaynes, E. T. (2003). Probability Theory: The Logic of Science. Cambridge University Press.

5. Kaelbling, L. P, Littman, M. L., & Cassandra, A. R. (1998). Planning and acting in partially
observable stochastic domains. Artificial Intelligence, 101(1-2), 99-134.

6. Silver, D., et al. (2016). Mastering the game of Go with deep neural networks and tree search.
Nature, 529(7587), 484—-489.

CONTINUE THE INQUIRY

One thoughtful dispatch at a time.

Join the free Castalia Reader list for new Inquirer essays, Encyclopaedia entries, and

early access to the Institute's developing tools.

Join the free Reader list

Useful correspondence only. Leave whenever you wish.

Daniel C McShan
Custodian / Founder of Castalia Institute
Monument, Colorado

Daniel C McShan writes and edits The Inquirer at Castalia Institute from Monument, Colorado,

connecting rigorous inquiry with humane, forward-looking education and technology.



https://castalia.institute/join?utm_source=inquirer&utm_medium=article&utm_campaign=reader_acquisition&utm_content=3-2-a-laplace-belief-as-probability

Full bio - Articles in The Inquirer

Continue the inquiry.
Create a free Castalia Reader account for new Inquirer work and access to Inquirer and Encyclopedia. Open

your free Reader account.

Castalia Institute | Table of Contents | Scholar view

This work is licensed under CC BY-NC 4.0



https://castalia.institute/custodian/
http://127.0.0.1:41317/daniel-c-mcshan/
https://castalia.institute/join?utm_source=inquirer_pdf&utm_medium=scholarly_discovery&utm_campaign=inquirer_pdf_reader_v1&utm_content=Inquirer%2F3%2F2%2Fa-laplace-belief-as-probability
https://castalia.institute/join?utm_source=inquirer_pdf&utm_medium=scholarly_discovery&utm_campaign=inquirer_pdf_reader_v1&utm_content=Inquirer%2F3%2F2%2Fa-laplace-belief-as-probability
https://castalia.institute/
http://127.0.0.1:41317/Inquirer/3/2/
http://127.0.0.1:41317/Inquirer/3/2/a-laplace-belief-as-probability/index.html?view=scholar

