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1. Introduction

Suppose the value of a portfolio (o (t), So(t)) is given by
X (1) = x + 7 (8)S(E) + So(t), (1.1)

where x is the initial capital, S(t) is a semimartingle price process of a risky asset, 7 (t) is the
number of risky assets held at time t, and Sy (t) is the amount invested in the risk-free asset at
time t. Then, the cumulative cost at time ¢ is given by

Pt = x() - Jtyr(u)dS(u). (1.2)
0

If P(t) = p-constant for all ¢, then the portfolio strategies (sr(t), So(t)) is called self-financing.
A contingent claim with expiration date T is a nonnegative ¥r-measurable random variable G
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that represents the time T payoff from seller to buyer. Suppose that for a contingent claim G
there exists a self-financing strategy such that XUN(T) = G, that is,

T
p+ fox(u)ds(u) =G. (1.3)

Then, p is the price of G in the complete market, that is,
p = Eq[G], (1.4)

where Q is any martingale measure equivalent to P on the probability space (Q, ¥+, P).

In an incomplete market, an exact replication of a contingent claim is not always
possible. One of the approaches to solve the replicating problems in an incomplete market
is the utility indifference pricing. See, for example, Grasselli and Hurd [1] for the case
of stochastic volatility model, Hodges and Neuberger [2] for the financial model with
constraints, and Takino [3] for model with incomplete information. The utility indifference
price p of a claim G is the initial payment that makes the seller of the contract utility indifferent
to the two following alternatives: either selling the contract with initial payment p and with
the obligation to pay out G at time T or not selling the contract and hence receiving no initial
payment.

Recently, several papers discuss risk measure pricing rather than utility pricing in
incomplete markets. Some papers related to risk measure pricing are the following: Xu [4]
propose risk measure pricing and hedging in incomplete markets; Barrieu and El Karoui [5]
study a minimization problem for risk measures subject to dynamic hedging; Kloppel and
Schweizer [6] study the indifference pricing of a payoff with a minus dynamic convex risk
measure. See also the references in these papers.

In our paper, we study a pricing formula based on the risk indifference principle
in a jump-diffusion market. The same problem was studied by @ksendal and Sulem [7]
with the restriction to Markov controls. So the problem is solved by using the Hamilton-
Jacobi-Bellman equation. In our paper, the control process is required to be adapted to
a given subfiltration of the filtration generated by the underlying Lévy processes. This
makes the control problem non-Markovian. Within the non-Markovian setting, the dynamic
programming cannot be used. Here we use the maximum principle approach to find the
solution for our problem.

The paper is organized as follows. In Section 2, we will implement the option pricing
method in an incomplete market. In Section 3, we present our problem in a jump-diffusion
market. In Section 4, we use a maximum principle for a stochastic differential game to
find the relation between the optimal controls of the stochastic differential game and of
a corresponding stochastic control problem. Using this result, we derive the relationship
between the two value functions of the two problems above, and then find the formulas for
the risk indifference prices for the seller and the buyer.

2. Statement of the problem
Assume that a filtered probability space (Q, F, {F+}o<i<r, P) is given.

Definition 2.1. A nonnegative random variable G on (Q, %;, P) is called a European contingent
claim.
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From now on, we consider a European-type option whose payoff at time t is some
nonnegative random variable G = g(5(t)). In the rest of the paper, we will identify a
contingent claim with its payoff function g.

Let I be the space of all equivalence classes of real-valued random variables defined
on Q.

Definition 2.2 (see [8, 9]). A convex risk measure p : ' — R U {oo} is a mapping satisfying the
following properties, for X, Y € F:

(i) (convexity)

pOX + (1= 1)Y) < Ap(X) + (1= N)p(Y), A€ (0,1); 2.1)

(ii) (monotonicity) if X <Y, then p(X) > p(Y).

If an investor sells a liability to pay out the amount g(S(T)) at time T and receives an
initial payment p for such a contract, then the minimal risk involved for the seller is

6 (x +p) = inf p(X7(T) - g(S(T))), (22)

where [ is the set of self-financing strategies such that X,((’r) (t) > ¢, for some finite constant ¢
and for0<t<T.

If the investor has not issued a claim (and hence no initial payment is received), then
the minimal risk for the investor is

@ (x) = inf p(XT(T)). (2.3)

seller
risk 7

Definition 2.3. The seller’s risk indifference price, p = p
the equation

of the claim G is the solution p of

Og(x +p) = Do(x). (2.4)

Thus, p;eslllfr is the initial payment p that makes an investor risk indifferent between selling the

contract with liability payoff G and not selling the contract.

In view of the general representation formula for convex risk measures (see [10]), we
will assume that the risk measure p, which we consider, is of the following type.

Theorem 2.4 (representation theorem [8, 9]). A map p : F — R is a convex risk measure if
and only if there exists a family £ of measures Q << P on §Fr and a convex “penalty” function
¢ L — (—oo,+00) with infoe 2$(Q) = 0 such that

pOX) =sup(Eo[-X] -4(@), X €F. (2.5)
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By this representation, we see that choosing a risk measure p is equivalent to choosing
the family £ of measures and the penalty function ¢.
Using the representation (2.5), we can write (2.2) and (2.3) as follows:

@c(ar +p) = inf (sup|Eo - XIT) + g(SW)] - (@) ), 26)
7€\ Qez

@(x) = inf (sup(Eq - XI7(1)] - Q) ), @7)
7N\ Qez

for a given penalty function ¢.

Thus, the problem of finding the risk indifference price p = p3&¢" given by (2.4)
has turned into two stochastic differential game problems (2.6) and (2.7). In the complete
information, Markovian setting this problem was solved in [7] where the authors use
Hamilton-Jacobi-Bellman-Isaacs (HJBI) equations and PDEs to find the solution. In our
paper, the corresponding partial information problem is considered by means of a maximum

principle of differential games for SDEs.

3. The setup model

Suppose in a financial market, there are two investment possibilities:
(i) a bond with unit price So(t) =1, t € [0, T];
(ii) a stock with price dynamics, for t € [0, T],

dSH)S(t") |a(t)dt + o(t)dB; + y(t,z)ﬁ(dt,dz) ,
Ry (3.1)

S(0) = s > 0.

Here B; is a Brownian motion and N (dt,dz) = N(dt,dz) —v(dz)dt is a compensated Poisson
random measure with Lévy measure v. The processes a(t), o(t), and y(t, z) are ¥;-predictable
processes such that y(t,z) > -1, for a.s. t, z, and

< oo a.s., (3.2)

E UOT{ la(s)| + 0%(s) + J‘R()' log(1 + Y(s,z))|2v(dz) }ds

forall T > 0.

Let & C ¥: be a given subfiltration. Denote by s (t), t > 0, the fraction of wealth
invested in S(t) based on the partial market information & C ¥; being available at time
t. Thus, we impose on 7 (t) to be &-predictable. Then, the total wealth X" () with initial
wealth x is given by the SDE

dXManxajswjaamruﬂﬂd&+J y(t, z2)N(dt, dz)|, (33)
Ro .

X (0) = x>0.
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In the sequel, we will call a portfolio or € D admissible if o is &i-predictable, permits a
strong solution of (3.3), and satisfies

IT{ la(8) || (£)|S () + o2 ()7 () S> () + sz(i’)Sz(t)j Yz(t, z)v(dz) }ds < oo, (3.4)
Ro

0
as well as

xt)SH)y(t) >-1 (w,t, z)-as. (3.5)

The class of admissible portfolios is denoted by IT.
Now, we define the measures Qg parameterized by given ¥;-predictable processes 6 =
(By(t),01(t, z)) such that

dQp(w) = Kg(T)dP(w) on ¥r, (3.6)
where

dKp(t) = Ko(t7) [GO(t)dB(t) + IR 0:(t,z)N(dt,dz)|, te][0,T],

(3.7)
Ky(0) =k >0,
We assume that
01(t,z) >-1 foraa.t,z,
T (3.8)
f {Gé(s) +f (log(1 + 04(s, 2)))*v(dz) }ds < oo a.s.
0 Ry
Then, by the It6 formula, the solution of (3.7) is given by
t 1 t
Ko(t) = kexp [—f 6o(s)dB(s) — EI Gg(s)ds
0 0
t —_—
+ J I In(1-061(s,z))N(dt,dz) (3.9)
0J R

t
+J J {In(1-061(s,z)) +0:1(s,z)}v(dz)ds|.
0J R

We say that the control 6 = (6y,0;) is admissible and write 0 € © if 6 is adapted to the
subfiltration &; and satisfies (3.8) and

E[Ko(T)] = Ko(0) = k > 0. (3.10)
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We set

Ay (t) dKp(t) 0
Ay (t) = [de(t)] = [ ds(t) ] = [ S(H)a(t) ]dt
dy;(t) dX) (1) S(t)r(t)a(t)
Ko(t)00(t) Ko(t)01(t, z)
+ [ S()o(b) ] dB(t) +f [ S(t)y(t, z) ] N(dt,dz),
S(t)r(to(t) sty (t)

Y(O) =y= (]/1/ ]/2,]/3) = (k/ S,.X'),

o |dYat) | [dKe(t)
av(t) = [de(t)] B [dS(t) ]

Y(0) = 7 = (y1,2) = (k, 9).
We now define two sets £, M of measures as follows:
L =1{Qp; 0 €0},
M=1{Qp; 0 €M},
where
M= (0€©; E[MO, )| &]=0Vt,7),

MO(t, ) = MO(t, k, s) = a(t) + o (£)6o(t) + f y(t, 2)6:(t, z)v(dz).
Ro

(3.11)

(3.12)

(3.13)

In particular, by the Girsanov theorem, all the measures Qg € M with E[K(T)] =1

are equivalent martingale measures for the &;-conditioned market (Sy(t), S1(t)), where

dSi(t) = S1(t7) |E[a(t) | &]dt + E[o(t) | &]dB; + IR Ely(t,z) | &N (dt, dz)

51(0)=S>0

(see, e.g., [11, Chapter 1]).
We assume that the penalty function ¢ has the form

T
6@o) =E[[ [ 1000, 70,0:0,70),2, Y0, 2pv(dzpdr + ¥,
0J Ry
for some convex functions A € C'(R? x Ry), h € C'(R), such that

< oo,

T
EU f G Bolt, T(5)), 61 (8, T (1), 2), T (1), 2)w(dz)dt + [h(F(T)
0/ Ry

for all (6,7) € © xIT.

(3.14)

(3.15)

(3.16)
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Using the Y (t)-notation, problem (2.6) can be written as follows:

Problem A. Find CDé(t, y) and (0%, ") € © x IT such that
OF(ty) = inf (supl®(t,y) ) = J77 (1, y), (3.17)
TEl\ peo

where

Jo7 (t,y) = (6, )
T N B (3.18)
=EY [ - f AO(w, Y (u)))du - h(Y(T)) + Ko(T)g(S(T)) - Ko(T)X“(T)|,
t

AB) =AO ) = | A6t Y), 017, 2),7,2)v(dz). (3.19)

Ro
We will relate Problem A to the following stochastic control problem:

WE = sup {Eo[G] - ¢(Q)}. (3.20)

Using the Y (t)-notation, the problem gets the following form.

Problem B. Find W&(t, ) and 6 € M such that

WE(t, ) = sup I8, 9) = ISt 9), (3.21)
where
T
JOt, ) = EY [ - f A©O, T (w))du - h(F(T)) + Ko(T)g(S(T))|. (3.22)

Define the Hamiltonian H : [0, T xRxRxRx @ xIIx RxR xR — R for Problem A by
H(t,k,s,x,0,m,p,9,7(,2))
=-A(t, Y(t)) + sapy + sawps + kOoqr + soqe + sorqgs (3.23)

v j (k6i71(, 2) + sy(t, )ra(-, 2) + s, D)3, 2) w(dz),
Ry

and the Hamiltonian H : [0,T] xRxRx©O xR xR xR — R for Problem B by

H(tk,s,0,p,q,1(,2)

_ (3.24)
=-A(t,Y(t)) + saps + kbyq1 + sogz + I {kO1(t, )11 (-, z) + sy(t, z)r2 (-, 2) }v(dz).

Ro
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Here R is the set of functions r : [0,T] x R — R such that the integrals in (3.23) and (3.24)
converge. We assume that H and H are differentiable with respect to k, s, and x. The adjoint
equations (corresponding to 0, o, and Y (t)) in the unknown adapted processes p(t), g(t),

r(t, z) are the backward stochastic differential equations (BSDEs)

api() = (55 ¢ TO) -0 ) 616, 2m 1, 2v(d2)

+q1(HdB(t) + f r(t,z)N(dt, dz),

Ro

pi(T) =~ (F(T)) + g(S(T)) - X(D),
Apa(t) = (5 (Y 0) = aOpa(t) =R (0~ [ ylt 2t () )

+ g2 (HdB(t) + f r(t,z)N(dt, dz),

Ry
pa(T) = ~ 9L (F(T)) + Ko(T)g (S(T)),
dps(t) = ( ~a(yps(t) - o (t)ga(t) — f Yt 2)rst, z)v(dz))dt
Ro
+q3(t)dB(t) + f r3(t, z) N (dt, dz),

Ro

p3(T) = —Ko(T).

(3.25)

(3.26)

(3.27)

Similarly, the adjoint equations (corresponding to 8 and ?(t)) in the unknown pro-

cesses p(t), (t), 7(t, z) are given by

dpi(t) = (g—[; (t, Y () - Bo(G (t) - IRO 0:(t, z)71 (¢, z)v(dz)> dt
+q1(t)dB(t) + J‘Ro?l (t,z)N(dt,dz),

Fi(T) =~ S (F(T)) + g(S(T)),

4521 = (55 0. Y0) - a0 - 000 -yttt 2)vida)

+q2(t)dB(t) + IR 7 (t,z)N(dt, dz),

a(T) = =2 (VD)) + Kol(T)g/(S(T)).

(3.28)
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Lemma 3.1. Let 0 € © and suppose that p(t) = (p1(t), p2(t)) is a solution of the corresponding
adjoint equations (3.28). For all ;v € R, define

pi(t) = pi(t) - X (p), (3.29)
pa(t) = pa(t), (3.30)
pa(t) = —Kp(t). (3.31)

If 0 € M, then p(t) = (p1(t), p2(t), and ps(t)) is a solution of the adjoint equations (3.25), (3.26),
and (3.27). Then, the following relation holds:

H(t,Y(t),0,7,pt),q(t),r(t, z))

= ﬁ(t,?(t),@,ﬁ(t),ﬁ(t),?(t, z)) = S(t)wrKo(t) <a(t) +26p(t)o(t) + ZJR 01(t, z)y(t, z)v(dz)).

(3.32)
Proof. Differentiating both sides of (3.29), we get
dpy () = dp(t) = dX (1)
= <gilz(t,17(t)) ~ 0070 - | 0:(t,2)7(t,2)v(dz) - S(t)a(t)ar(t))dt (3.33)

+(q1(t) = S(t)o(t)w(t))dB(t) + J.R (r1(t,z) = S(H)x(H)y(t, z))N (dt, dz).

Comparing this with (3.25) by equating the dt, dB(t), N (dt, dz) coefficients, respectively, we
get

S0 TO) - 00n0) - [ 82 2)vid

A - (3.34)
=3 LY (1)) - 6®)q(®) - . 01 (t, 2)71(t, z)v(dz) — S(H)a(t) 7 (£),
qi(t) = g1 (t) - S(t)o(t)x(t), (3.35)
ri(t,z) =11(t,z) = S(t)y(t, z)(t). (3.36)
Substituting (3.35) and (3.36) into (3.34), we get
S(t)ar(t) <zx(t) +6(t)o(t) +f 61(t, 2)y(t, z)v(dz)) =0. (3.37)
Ro

Since 0 € M, (3.37) is satisfied, and hence p; (t) is a solution of (3.25).
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Proceeding as above with the processes p,(t) and p3(t), we get

@) =q2(),  n(t) =7, (3.38)
—a(t)ps(t) —o(t)gs(t) - ’[R y(t, z)rs(t, z)v(dz) =0, (3.39)
g3(t) = =Kg(1)0o(t),  13(t,z) = —Kg(t)01(t, 2). (3.40)

With the values p5(t), g3(t), and r3(t, z) defined as above, relation (3.39) is satisfied if 6 € M.
Hence, p1(t), p2(t), and p3(t) are solutions of (3.29), (3.30), and (3.31), respectively.
Equations (3.23) and (3.24) give the following relation between H and H:

H(t,y,6,7,p,q,7(,2) =H(¥6,pqr(,z2)+ Sﬂr<ap3 +oqs+ | y(t,z2)ns(, Z)V(d2)>-
Ro
(3.41)

Hence,

H(tY(1),0,7,p(t),q(t),r(t 2))
= H(t,Y(t),0,p:i(t), pa(t), i (1), ga(t), 11 (t, 2), 72(t, 2))

—S(t)ar(t) <a(t)p3 (t) +ogs(t) + f y(t, z)rs(t, z)v(dz)>
Ry
= H(t,Y(®),0,5:(t),52(1), 1 (1), Ga(t), Fi(t, 2), Pa(t, 2))

~ (o (t)r (1)Ko (1)00 (1) - f Syt 2) (O Ko (DO (1, 2)v(d=) (3.42)

Ry

~ SO Ka() (a(t) + o ()0 (t) + IR Y, z)&(t)v(dz))
=H(tY(t),0,p(t),§(1),7(t2))

— s Ky(t) <a(t) +20(t)0y(t) + ZIR y(t, z)01(t, z)v(dz)).
0 O

Lemma 3.2. Lef pi(t), p2(t), and ps(t) be as in Lemma 3.1. Suppose that, for all or € R, the function

0 — E[H(t,Y(t),0,x(t),p(t),qt),r(t,z) | &], 0€0O, (3.43)
has a maximum point at = 6(zr). Moreover, suppose that the function
x — E[H(t,Y(1),0(x), 7, p(t), q(t), 7(t,2)) | &], 7 E€R, (3.44)

has a minimum point at & € R. Then,

MG6(7r) = 0. (3.45)
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Proof. The first-order conditions for a maximum point 6 = é(m‘) of the function E[H (t,
Y(t)lerﬂ-(t)lp(t)/ q(t)/r(t/ Z)) | ét] is

E[Vo(H(t, Y(5),0,7(),p(t), 4(t), r(t,2))ggim | €] =0, (3.46)

where Vg = (0/060p,0/061) is the gradient operator. The first-order condition for a minimum
point 7 of the function E[H (t, Y (t),0(xr), 7, p(t), q(t), r(t,2)) | &] is

E[Var(H(t, Y(8),0(), 2(), p(5), (), 7(t,2))) s | €] =0, (3.47)

that is,

E [Ve(H(t, Y(t),0,7,p(t),q(t),7(t 2)g5s) <d9(7r) ) -

dor

(3.48)
+ Vo (H (Y (1),0,7,p(t),q(t), 7(t,2))) 4z ot | ét] =0.
Choose o = 7. Then, by (3.46) and (3.48), we have
E[Vo(H(t,Y(t),0,7,p(t),4t),7(t,2) s oo | €] =0, (3.49)
that is,
E [S(t)u(t)pg,(t) +S(t)o(t)gs(t) + IROS(t)Y(t,z)rg(t,z)v(dz) | ét] = 0. (3.50)
Substituting the values p3 (), g3(t), and r3(t, z) as in Lemma 3.1 into (3.50), we get
E[S(t)Kg(t){a(t) +0(t)0o(t) + Roy(t,z)el(t, z)v(dz)} | at] = 0. (3.51)
This gives,
M6(7) = 0. (3.52)
O

4. Maximum principle for stochastic differential games

Problem A is related to what is known as stochastic games studied in [12]. Applying in [[12],
Theorem 2.1] to our setting we get the following jump-diffusion version of the maximum
principle (of Ferris and Mangasarian type [13]).
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Theorem 4.1 (maximum principle for stochastic differential games [12]). Let (é,ﬁ') €
© x Il and suppose that the adjoint equations (3.25), (3.26), and (3.27) admit solutions
(p1(t), qi(t),11(t,2)), (P2(t),Go(t), 12(t,2)), and (ps3(t),qa(t),75(t,z)), respectively. Moreover,
suppose that, for all t € [0, T], the following partial information maximum principle holds:

sgug E[H(t,Y(t),0,7(t),pt),qt), 7t z)) | &

= E[H(t, Y (t),6(t), (1), (1), 4(¢), 7 (£, 2)) | &] (4.1)

= inf E[H(t,Y (1), (), 7, p(), (1), 7(t,2)) | &]-

Suppose

0 — J(B,7) is concave,
. (4.2)
a — J(0,1x) is convex.

Then (6%, x*) = (é,ﬁ') is an optimal control and
'3 s
O (x) = ;23(5916181 (9,ﬂ)>

= sup( inf J (6O, 7r)>

0cO arell

=sup J(0,7)
0eO©

= ;glf(é,ar)
= J (0, 7).

(4.3)

Theorem 4.2. Let pi(t), p2(t) be, respectively, solutions of adjoint equations (3.28), and let p;(t),
pa2(t), ps(t) be defined as in Lemma 3.1. Suppose 0 — H(t,Y (t),0,p(t);q(t),7(t,-)) is concave. Let
(6(2), ) be an optimal pair for Problem A, as given in Lemma 3.2. Then,

8 := 0(x7) (4.4)

is optimal for Problem B.

Proof. By Theorem 4.1 for Problem B, 8 solves Problem B under partial information &; if

(sau@E[ﬁ(t,?(t),G,ﬁ(t),ﬁ(t),?(t,z)) | &1 = E[HtY(1),0,5(),§(t),7(t,2) | &1, (45)

that is, if there exists C = C(t) such that
E[Vo(H(t, Y(1),0,5(t),4(t),7(t,2))) - C()M(0))g_5 | &] =0, (4.6)

E[MO(t) | &] =0. (4.7)
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Let 7, é(fr) be as in Lemma 3.2. Then,

E[Vo(H(L,Y(t),0,7(), p(t), 4(t), 7(t,2))gair e | €] =0, (4.8)

E[MO(#)(t) | &] = 0. (4.9)

Hence, by Lemma 3.1,

0=E [Ve{ﬁ(tr ?(t)r 0, ﬁ(t)/ (”-i(t)r ;:(tr Z))

- St (t)Kg(t) <a(t) +20(H00+2] (¢, z)Ql(z)v(dz)> } i | ét] (410
Ry 0=0(7(t))
= E[Vo(H(t, Y (1),6,p(t),§(t), 7(t, 2)) — 25 (£) 7 () Ko () MB) g_g (0 | &]-
Therefore, if we choose
C(t) =25(t)7(t)Ko(t), (4.11)
we see that (4.6) holds with 6 = é(ﬁ'), as claimed. O

5. Risk indifference pricing

Let (0%, %) = (8, 7) be as in Theorem 4.2 with the corresponding state process Y* = Y77,

Suppose that Y = Y87 js the state process corresponding to an optimal control (6(77), 7).
Then, the value function (I)é, which is defined by (3.17) and (3.18), becomes

DE(ty)
=inf <su 7O (¢, ))
aell 9661:)) Y

T
- inf (sup E¥ |- [ A, F())du— h(Ko(T), S(T) + Ka(T)g(S(T) - Ka(MX™(T)| )

arell 0cO

aell

T
—ing (B[ [ (@ (0 "))~ h(Ker (1), S(D) + Kor (Tg(S(T) = Ker X1 ).
t

(5.1)

We have that, for all - € I,

EY Ko (T)X"(T)] = EY[Ko(T)X'(T)] = kE’gl'j';j)Qé [X“(T)] = kx, (5.2)
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since (1/k)Qy is an equivalent martingale measure for &;-conditioned market. On the other
hand, the first part of (5.1) does not depend on the parameter or. Hence, (5.1) becomes

T ~
Dg(t,y) = EY [ - L A(O(u, Y (w)du ~ h(Ky(T), S(T)) + Ky(T)g(S(T))| ~ kx

=sup J§(t,9) — kx (5.3)
0eM

= WE(t§) — Fex.

We have proved the following result for the relation between the value function for
Problem A and the value function for Problem B in the partial information case that is the
same as in Jksendal and Sulem [7] for the full information case.

Lemma 5.1. The relationship between the value function W (t, ) for Problem B and the value
function ®(t,y) for Problem A is

OZ(t,y) = YE(t, §) - k. (5.4)
We now apply Lemma 5.1 to find the risk indifference price p = pif;fr, given as a
solution of the equation
(Dé(t, k,s,x+p) = (I)é(t, k,s, x). (5.5)
By Lemma 5.1, this becomes
‘I’é(t, k,s) —k(x+p) = 1P(‘;'(t, k,s) — kx, (5.6)
which has the solution
p =piher = k7 (Wt k, s) — Wi(t, k, 9)). (5.7)

In particular, choosing k = 1 (i.e., all measures Q € £ are probability measures), we get the
following.

Theorem 5.2. Suppose that the conditions of Theorem 4.2 hold. Then, the risk indifference price for

the seller of claim G, pifgfr(G, &), is given by
P’ (G, &) = sup (Eg[G] - ¢(Q)} — sup {~4(Q)}- (5.8)
Qe Qe
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