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Introduction of P2P insurance [ETRZIT L]

Historic Background

Decentralization / disintermediation
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Introduction of P2P insurance Risk Sharing Framework
Risk Sharing

Main benefit resides that an individual can mitigate very large
potential losses by risk sharing.

Pre-exchange risk (potential loss) X; for i=1,....,n
Aggregate risk of the pool given by S=Y" ; X;

post-exchange risk h;(S) for some deterministic functions h; > 0

Risk sharing pool should satisfy:
o Self sufficient:

S=Y X=Y h(S)
i=1 i=1

o Individual's post-agreement loss should be preferable to the original, for
example
Var(hi(S)) < Var(X;)
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P2P insurance vs traditional insurance

Definition:

Peer-to-peer (P2P) insurance is a decentralized network in which
participants pool their resources together to compensate those who suffer
losses.

P2P insurance Traditional insurance
@ Distributed network o Centralized network
e Pay back o No Pay back
@ Increased transparency e No transparent rate making
@ Reduced adverse selection @ Asymmetry of information
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Risk sharing problem

Notations

We consider a P2P insurance composed of n participants
@ Each faces a risk X; (potential loss) valued in [0,e0) with dist. F;
e S=Y",X: is the total loss of the pool
@ v;: measure the disutility of potential loss to participant /
o Largest value for loss X;: F; (1) =inf{x € R | Fi(x) =1}
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Risk sharing problem

Definitions

Definition:
A risk-sharing rule is a collection (hy,..., h,) of functions:
Y7 hi(s)=sVs>0

hi(S) is the risk after allocation for i and E[vi(hi(S))] is the disutility for i

Dniion

(h1,...,hp) is actuarially fair if, participants do neither gain nor lose from
risk sharing, i.e E[hi(S)] = E[Xi]

Dz

An actuarially fair risk-sharing rule (hy, ..., hy) is Pareto optimal if there
does not exist a actuarially fair risk-sharing rule (711,...,5,,) such that

(ELva(h1(S))],-- - ELva(hn(S)]) < (E[va(AL(S))]. -, Elva(hn(S))])
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Problem

Theorem (Borch 1962)

An actuarially fair risk-sharing rule (hy,..., h,) is Pareto optimal for any
given total risk S taking values in the domain A if and only if there exist a
function J: A— R, and positive constants oy, ..., ®, such that
a;vi(hi(s))=J(s) forall s€ Aand forall i=1,...,n

Find a collection of risk sharing rules (hy, ..., hy) such that the following
conditions are satisfied:

e hj>0Vi=1,...,m
o feasibility, i.e. Y71 hi(s) =s for all s € A;
e actuarial fairness, i.e. E[hi(S)] = E[Xi] for all i;

@ Pareto optimality, i.e. there exist positive constants o4,..., o, and a
function J such that a;v/ (hi(s)) = J(s)
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Risk sharing problem

Special cases

@ Uniform risk-sharing rule:
S
hi(S) = —
(5)=">
It is the case of same disutility function and X; are iid
© Mean proportional risk-sharing rule
_ E[X]

=GO

hi(S)

It is the case where :;,((ss)) =0;s+T;

© Case of non linear risk-sharing rule for n =2

m(S)=5— a5+(g)2+§

ha(S) = 1/ aS + (;)2—2

sty

where v;(s) = EET with y» =27
|
December 06, 2022 - RICAF 2022

12 / 19



Table of Contents

© Numerical application

Fallou NIAKH December 06, 2022 - RJCAF 2022 13 /19



Numerical application

Participant i 1 2 3 4
Ai 0.08 | 0.08 0.1 0.1
fc.(1) 0.1 | 0.15|0.10.15
fc.(2) 0.2 | 0.25|0.2|0.25
fc.(3) 04 03 03] 03
fc.(4) 03] 03 |04] 03

X; = YN, Ci with N; ~ Poisson(1;), (i =1,2,3,4)

2 4 6 8 10 12 14 16
s

Figure: Density function of the aggregated risk S=Y7 ; X;
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Numerical application

Multivariate Bernoulli with Archimedean copulas

o | =(h,...,I,) be a multivariate Bernoulli distribution
@ X; = b; x I;, with b; eNT, forie {1,...,”}

o Px(t1,...,ty) = E[ " (l—r,e+r,etib")] =
J5 Ty (1= rf +rfe) dFo(6)
o Ps(t)=Xo 1 Pr(©@=0)[1", (1—rf+rdth).
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Opportunities in Africa

@ We are by default in group (small) = easy to manage

@ The "tontine" system behaves in the same manner

© Appropriate with our society (in the cultural and religious sense)
@ Informal economy

© Respect for the hierarchy
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Challenges

© IT constraints
@ Fraud problem
© Cyber risks

(%)

Fallou NIAKH December 06, 2022 - RJCAF 2022 19 / 19



	Introduction of P2P insurance
	Background
	Risk Sharing Framework

	Risk sharing problem
	Numerical application

