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1 Overview

Optimal risk sharing problem (ORSP) has become classical topics in economics, insurance
and finance (see Barrieu and El Karoui [1], [2] and Jiang [3], for example). In the insurance
context, considering two agents, agent A and agent B, agent A plays a role of an insured who
is interested in having an insurance protection against claims, and agent B plays the role of an
insurer. Let £ a risky position of agent A.

To reduce the risk exposure, the agent A issues a financial derivative F' and tries to sell F' to
agent B for a price 7. After the transaction, the risky position £ is shared between agent A and

agent B. Therefore, they need to consider the optimization problem

Feigz,f(R){pA(é —F)+pP(F)}, ¢e€L*R),

with translation invariant and convex risk measures p? and pZ.
We now move to a dynamic version. We are interested in solving the following optimization

problem
inf Ae _ F) + B F 0<t<1 (S L2 R
€SS EIHQ( ){pt (g ) pt( )}7 bt =4, 5 ( )7

where p* and pP are translation invariant and convex dynamic risk measures defined by g-

expectation via BSDEs. That is, they are expressed as follows:
T T
pE—F) =6+ F+ / g (s, 2 (s))ds — / Z4(s)dWs,
t t

pB(F)=-F+ /TgB(s, ZB(s))ds — /T ZB (s)dW s.

Then, it is well known that an optimal solution F* to the (dynamic) optimal risk sharing
problem.

On the other hand, we are also interested in Double Barrier BSDEs (DBBSDEs) (see Harraj
et. al. [4], Hamadeéne et.al. [5] and Karouf [6], for example) as an application of BSDEs, written
by this form:

T T

Yi—a +/ F(s, Yo, Z0)ds / ZudW, + (K — Ki) — (Kp — K7 ),
t t

L: <Y: < Uy,

T T
/(Yt—Lt)dsz/ (U —Y)dK, =0, 0<t<T,
0 0
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where KfE is continuous and increasing processes such that KéE =0.

In practice, it is general that insurers and insured persons trade each other under some con-

straints. Therefore, combining DBBSDEs and ORSP, we are now tackling Optimal risk sharing

problem with constraints (upper and lower bound) in this study.
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Disclaimer

Contents expressed or implied in this presentation are solely those of the author, and do not

represent the views of Mitsubishi UFJ Trust and Banking Corporation.
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