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(AI Revolution and Cyber Risks Session)



Granularity and Mutualization
Turning heterogeneity into risk classes
Information asymmetry: private information and selection
Information granularity: reducing epistemic uncertainty?
Natural catastrophe maps
Actuarial Fairness

AI Risk in Insurance
From AI for insurance to insurance for AI
Common models, common failures
Prioritizing AI risks
LLMs: plausible outputs, costly verification
Proof, traceability, and insurability
Vibe coding

§ freakonometrics freakonometrics.hypotheses.org – Arthur Charpentier, 2026 International Workshop on Risk and Insurance 1 / 14

https://freakonometrics.github.io/
https://freakonometrics.hypotheses.org/


Granularity and Mutualization
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Turning heterogeneity into risk classes
I Variance decomposition, for some latent risk factor Θ ,

Var[Y ] = E[Var[Y |Θ]]︸ ︷︷ ︸
within

+ Var[E[Y |Θ]]︸ ︷︷ ︸
between

.

I In practice, insurers observe only a vector of covariates X ,

Var[Y ] = E[Var[Y |X ]]︸ ︷︷ ︸
→ insurer

+ Var[E[Y |X ]]︸ ︷︷ ︸
→ policyholder

.

I The residual uncertainty decomposes as

E[Var[Y |X ]] = E[Var[Y |Θ]]︸ ︷︷ ︸
irreducible risk

+ E[Var[E[Y |Θ]|X ]]︸ ︷︷ ︸
epistemic uncertainty

.

I [De Pril and Dhaene, 1996] interpret this distinction as the difference between
random solidarity and subsidiary solidarity, while [Charpentier and Denuit, 2004,
Charpentier and Denuit, 2005, Antonio and Valdez, 2012] show how observable
heterogeneity is translated into tariff classes.
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Information asymmetry: private information and selection
I Insurance markets are vulnerable to asymmetric information : when policyholders

know more about their risk than insurers, pooling contracts may attract high-risk
types and destabilize the market [Akerlof, 1970, Rothschild and Stiglitz, 1976].

I Empirical tests of asymmetric information ask whether coverage choices still
predict losses after controlling for observable risk characteristics
[Chiappori and Salanié, 2000].

I Genetic information made this problem especially visible: private knowledge about
future health risks can undermine mutualization even before any claim occurs
[Hoy and Polborn, 2000, Lehtonen and Liukko, 2011].

I Risk-classification bans can protect individuals against reclassification risk, but
they also change participation, cross-subsidies, and market equilibrium
[Dionne and Rothschild, 2014].

I The classical concern is therefore not too much information, but unequal access
to information.
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Information granularity: reducing epistemic uncertainty?

I Granular information reducesepistemic uncertainty by making latent
heterogeneity partially observable [B•uhlmann and Gisler, 2005].

I More variables, �ner spatial resolution, telematics, genetic data, and behavioural
traces all make it easier to replace pooled uncertainty by classi�ed heterogeneity
[Eling et al., 2022].

I But �ner classi�cation does not only improve prediction: it also redistributes
premiums, changes participation, and may weaken the social meaning of insurance
[Lehtonen and Liukko, 2011].

I Removing protected variables is not enough, because granular covariates may
reconstruct protected or socially sensitive information
[Lindholm et al., 2022a, Lindholm et al., 2022b, Charpentier, 2024].

I Granularity also raises inclusive-insurance issues: some predictive information may
be accurate but should fade over time, as in debates on criminal records,
rehabilitation, and the right to be forgotten [Charpentier and Schraub, 2026].
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