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(General case

The model
Two kinds of information :
the information from the asset’s prices, denoted as (F;,t > 0)

the information from the default time 7 modeled by the filtration
H = (H:,t > 0) generated by the default process Hy def 1<

We denote by G, < F, v H,.
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Key lemma

Any G;-random variable is equal, on the set {7 > t}, to an F;-measurable

random variable.

We denote by F; = (7 < t|F;) the conditional law of 7 given the

information F;, and G; = 1 — Fj}.
Let X be an Fr-measurable integrable r.v. Then,

HTUANH—T.VM@ i.ﬂ.ﬂv
HWAH—T.Vﬁ i.ﬂ.ﬁv

E(X1r<r|Gt) = Lirany =lpe ‘E(Xe 7| F).

where I, r In(1 — F;) = —In Gy

Let h be an F-predictable process. Then,

T
ﬁﬁbﬂﬁﬁAﬂiQﬁv = DﬁﬁT.AS, + H—T.VSQFH@ \ D:&ﬁimﬂ
t
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(i) The process Ly = (1 — Hy)et is a G-martingale.

10



Martingales
We assume for simplicity that F'is continuous.
: d : .
(i) The process Ly < (1 — Hy)et is a G-martingale.

(i1) The process M, def Hy —Typr s a G -martingale as soon as F (orT)

1S 1ncreasing.

11



Martingales

We assume for simplicity that F'is continuous.

(i) The process Ly = (1 — Hy)et is a G-martingale.

(i1) The process M, def Hy —Typr s a G -martingale as soon as F (orT)

1S 1ncreasing.

The submartingale F' admits a decomposition as F' = Z + A where Z is

a martingale and A a predictable increasing process.

12



Martingales

We assume for simplicity that F'is continuous.

(i) The process Ly = (1 — Hy)et is a G-martingale.

(i1) The process M, def Hy —Typr s a G -martingale as soon as F (orT)
1S 1ncreasing.

The submartingale F' admits a decomposition as F' = Z + A where Z is

a martingale and A a predictable increasing process.

(ii1) The process

tAT
de f dA,
M, = mT\ e

18 a G-martingale.
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Proofs: The process L; = (1 — H;)e't is a G-martingale.

From the key lemma, for ¢t > s

E(Li|Gs) = E(lgsne t|Gs) =1Lsge ‘E(lspge t|F)
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Proofs: The process L; = (1 — H;)e't is a G-martingale.

From the key lemma, for ¢t > s
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Proofs: The process L; = (1 — H;)e't is a G-martingale.
From the key lemma, for ¢t > s
E(L:i|Gs) = E(lgsnet|Gs) = Lsge "E(lgsge | F)
= H_?vimﬂmﬁAﬁ;Tv&i.ﬁvmﬁwC.:.wv = H—?v&mﬂmﬁﬁm|?mﬁi.ﬂb

— ﬁ?.Vmw@ﬂm — N\m
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The process My = Hy — TU'ypnr is a G -martingale as soon as F (orT') is

1ncreasing.
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The process My = Hy — TU'ypnr is a G -martingale as soon as F (orT') is

1ncreasing.

From integration by parts formula :

dL; = (1 — Hy)e'*dl'y — e'tdH,
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The process My = Hy — TU'ypnr is a G -martingale as soon as F (orT') is

1ncreasing.
From integration by parts formula :

dL; = (1 — Hy)e'*dl'y — e'tdH,

(note that de't = eltdI; is valid since I' is increasing)
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The process My = Hy — TU'ypnr is a G -martingale as soon as F (orT') is

1ncreasing.

From integration by parts formula :
dL, = (1 — Hy)e'tdl'y — e' tdH,

(note that de't = eltdI'; is valid since T is increasing) and the process

M; = H; — T'(t A 7) can be written
M, < \ dH, — [ (1 - H,)dl, = — \ e TudL,
10,t] 10,t] 10,t]

and is a G-martingale since L is G-martingale.
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The process

tAT
dA
iw — mw — \ “
o Gu

1s a G-martingale.

Let s < t. We give the proof in two steps, using the Doob-Meyer
decomposition of F' as F; = Z; + A;.
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First step: we prove

1
E(H;|Gs) = Hy + fﬁ@| (A — Ag|Fs)
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First step: we prove

1
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1
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First step: we prove

1
E(H;|Gs) = Hy + fﬁ@| (A — Ag|Fs)
Indeed,
1
E(H{|Gs) = 1-Plt<7|Gs)=1-— H—mAﬂQ| (G| Fs)
1
= 1 -1, —FE(1 -7, — A|F,
< B Zi— A7)
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First step: we prove

1
E(H;|Gs) = Hy + fﬁ@| (A — Ag|Fs)
Indeed,
1
E(H{Gs) = 1-Plt<rT1|Gs)=1-— H—mAaQ| (G| Fs)
1
= 1—1,,—FE(1 - Z; — A;|F
<GBl = Zi — 44|F)
1
= 1- H—mAaQ|ﬁ — Zs— As —E(A; — Ag|Fy))
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First step: we prove

1

E(H|Gs) = Hs + fﬁmﬂ (A — Ag|Fy)
Indeed,
B(HiIG,) = 1-P(t<1l6)=1- L E(GIF)
= 1- H_mAa%m (1= Zy — Ag|Fs)
= 1= lcr (1= 2= A~ B, — A|F)
— 1= Lo (G- B4 - AJR))
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First step: we prove

1
ﬁAmﬁ_QmV = Hy + H—mAﬂQ| A\r o \w.m_mﬁ.mv

Indeed,

1
ﬁAmﬂ_va = 1-Pi< im,wv =1- H—mAaQ| AQL.ﬁmV

1
= H|H_.MAQ|Q|HWAH|NS|\?N_“WV

1
= 1 - H—mAﬂNQ — Nm — \wm — HWAKNK o \pL.ﬂmvv

1
— H — H_Jqu.Q|AQm - ﬁA\Pﬁ T \P,L'ﬂ,wvv

1

— ﬁﬁm,w + HFmAﬁQ| A\rw o \»m_.ﬂ.,wv
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U dAg
0 Gs

In a second step, we prove that, setting A, =

1
ﬁA>w>ﬁ_va — >m>ﬁ + H—mAﬁQ| A\mf - \wmi.ﬂ.mv

Let t fixed. From the key formula, for h, = Ajauy:
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In a second step, we prove that, setting A, =

1
ﬁA>w>ﬁ_va — >m>ﬁ + H—mAﬁQ| A\mf - \wmi.ﬂ.mv

Let t fixed. From the key formula, for h, = Ajauy:

1 o0
HWA>N>LQMV — >w>ﬁﬁﬂ%m + H—mAﬁQ| A\ >ﬁ>§&ﬁ§_.ﬂﬂwv
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U dAg
0 Gs

In a second step, we prove that, setting A, =

1
ﬁA>w>ﬁ_va — >m>ﬁ + H—mAﬁQ| A\f | \wmi.ﬂ.mv

Let t fixed. From the key formula, for h, = Ajauy:

1 o0
ﬁA>ﬁ>ﬂ_va “ >m>ﬂﬁﬁ%m |_| ﬁmAﬂ Q|Hm_ A\ >w>§&ﬁ§_.ﬂwv
H

t o0
= >m>ﬁﬁ.ﬂMm + ﬁmAﬂ Q|H_w A\ »\/:&ﬁ: + \ »\/w&sﬂioﬂmv
S S t

30



U dAg
0 Gs

In a second step, we prove that, setting A, =

1
ﬁA>w>ﬁ_va — >m>ﬁ + H—mAﬁ Q|HTUA\K | \wmi.ﬂ.mv

Let t fixed. From the key formula, for h, = Ajauy:

1 00
HWA>@>LQMV — >m>ﬁH—ﬁMm + H—mAﬂ Q|Hmu A,\ >w>\:&sﬂ:tﬁmv
1 ' >
= >m>ﬁH—ﬂMm + H—mAﬂ Q|HTU A,\ >§&Nﬂ: + \ »\/w&muﬁi.ﬂ.mv
S S t
1 t
— >m>ﬂﬁﬂm,w + H—mAﬂ Q|HW A\ »\/Q&Nﬂ: + >w®w_.ﬂmv
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We now use IP formula, using that A is bounded variation and continuous

&A\/NQNV — |>w&&ﬂw |_| Qw&\/w — |>w&&ﬂw |_| &\rw
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We now use IP formula, using that A is bounded variation and continuous
&A\/NQNV — |>w&&ﬂw |_| Qw&\/w — |>w&&ﬂw |_| &\rw

hence

t
\ AN, dF, + NGy — NGy + NG+ A — As + MGy

= AGs+ A — Ag
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From

1 t
ﬁA>w>ﬁ7va — >m>ﬂH—ﬁMm + H—mAﬂ Q|Hmu A\ >§&Nﬂ4§ + >w®w_'ﬂ.mv

and

t
\ >§&Nﬂ§ |_| >w®w — >QO |_| \r - \wm
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From

1 t
ﬁA>w>ﬁ7va — >m>ﬂH—ﬁMm + H—mAﬂ Q|Hmu A\ >§&Nﬂ4§ + >w®w_'ﬂ.mv

and

t
\ >§&Nﬂ§ |_| >w®w — >QO |_| \r - \wm

it follows that

1
ﬁA>w>ﬂ_va — >m>ﬂﬁﬁ%m + ﬁmAﬂ Q|H_w A»\/QO + \: - \wm_,ﬂ.mv
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From

1 t
ﬁA>w>ﬁ7va — >m>ﬂH—ﬁMm + H—mAﬂ Q|Hmu A\ >§&Nﬂ4§ + >w®w_'ﬂ.mv

and

t
\ >§&Nﬂ§ |_| >w®w — >QO |_| \r - \wm

it follows that

1
>m>ﬂﬁﬂMm |_| H__.mAq. Q|Hmu A»\/QO |_| \: T \wm_,ﬂmV

HWA>w>q. _va

1
— >m>ﬂ =+ ﬁmAﬂQ| A\: — \mwm_.ﬂ.,wv .
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From

1
E(H:|Gs) = Hs + H—mAaQ| (Ay — Ag|Fs)

and

1
ﬁﬁ>w>ﬂ_mmv — >m>ﬂ + H—mAﬂQ| A\r - \wL.ﬂmv

we deduce
ﬁﬁmﬂ — >H>Lva — m,w — >m>ﬁ
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If A is absolutely continuous w.r.t. the Lebesgue measure, there exists an

[F-adapted process 7, called the intensity such that the process

tAT t
0 0

is a G-martingale. The process v satisfies

. 1Pt <7<t+h|lF)
v¢ = lim —

h—0 h H@Aw < \l.ﬂw\v
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Computation in a restricted filtration
Let F C F and QM H,ﬁ<i#

From
ﬁw — H@Aﬂ m ﬂ_eﬂ.ﬂv

we deduce

~

F, = P(r < t|F,) = E(F,|F,)

The computation of the intensity is more difficult, the F- intensity in the

restricted filtration is not the conditional expectation of the F-intensity
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Conditional independence

We now introduce the notion of conditional independence. Let F,G and H
be three o-algebra. The o-algebra G and H are said to be conditionally
independent with respect to F if

E(€n|F) =EE&|F)E(@n]|F)

for any bounded, G-measurable random variable ¢ and bounded,

H-measurable random variable 7.

40



Let IF and G be two filtrations with ¥ C G. The o-fields F~, and G; are

conditionally independent given F; if and only if one of the following
conditions holds

(i) For any t € Ry and any bounded, Fs-measurable random variable & :

ﬁAm _ QL — ﬁAm _ .ﬁwv.

(ii) For any t € Ry, and any bounded, G;-measurable random variable n:

E(n|Ft) =En|Fx)-

41



PROOF: (a) Let us assume that F,, and G; are conditionally independent
given F;. Note that E(£|F;) is F; hence G;-measurable. To establish (i), we
shall prove that

E(nE(€lG:)) = EmEE | Fr)) V€ € Foo Vi € Gy

or equivalently
E(¢n:) = E(nE(E ] F))

The rules of conditional expectation yield to the equalities

E(ny) = E{E(En:|F:)} = E{E(E|F)En: | Fe)}
= E{E[nE(|F)|Fi]} = E{E[nE(|F)]} = E(nE(E]|F))

42



(b) Let us prove that (i) implies (ii). Note that E(n;|F;) is F; hence
Foo-measurable. From the definition of conditional expectation (ii) is

equivalent to: for any bounded F..-measurable r.v. &

E(EE(n: | F¢)) = E(&ne)
From (i)

E(n:) = E(mEE]G)) = E(nE(E|Fr)) = E(E(n: | F)E(E|Fr)) = E(EE(n:|F?))

43



It remains to prove that (ii) implies the conditional independence. Let £ be
any bounded F,,-measurable random variable and n any bounded

G.-measurable r.v. Then
E(En|Fe) = E(&n|Ge| Ft) = E(EE(n|F:)| Ft) = E(&|F:)E(n| Ft)

Note that (i) is equivalent to : any bounded F-martingale is a bounded

G-martingale.
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(H) Hypothesis
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Complete model case

Let S be a semi-martingale on (€2, G,P) such that there exists a unique
probability Q, equivalent to P on Fr, where F; = F° = o(Ss,s < t) such
that Awﬁ = S;R;,0 <t <T)is an F°-martingale under the probability Q.
We assume that there exists a probability Q, equivalent to P on G such
that (S;,0 < ¢ < T) is a G-martingale under the probability Q.

Then, any (F,Q)-martingale is a (G, Q)-martingale and the restriction
of Q to Fr is equal to Q.
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Definition and Properties of immersion

We shall now examine the immersion property (or (H)-hypothesis) which

reads:

(H) Every F square-integrable martingale is a G square integrable

martingale.

This hypothesis implies that the F-Brownian motion remains a Brownian
motion in the enlarged filtration and that every F-local martingale is a

G-local martingale .
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Assume that G = [ V H, where F is an arbitrary filtration and H is
generated by the process H; = ll;,<4. Then the following conditions are
equivalent to the hypothesis (H).

(i) For any t € R, we have

P(r <t|F) =P <t|Fx).

(ii) For any t € R, the o-fields F., and G; are conditionally independent
given JF; under P, that is,

Ep(§n | Fi) = Ep(&| Fr) Ep(n | Ft)

for any bounded, F,,-measurable random variable ¢ and bounded,
Gs-measurable random variable 7.

(iii) For any t € R, and any bounded, F.,-measurable random variable &:

Ep(§|G:) = Ep(| Fr).
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Change of a probability measure

Kusuoka shows, by means of a counter-example, that the hypothesis (H) is
not invariant with respect to an equivalent change of the underlying

probability measure, in general.
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Let Q be a probability measure equivalent to P on (€2, G;) for every t € R,
with the associated Radon-Nikodym density process n. If the density

process 7 is [F-adapted then we have
Qr <t|F) =P(r <t|F)

for every t € R,. Hence, the hypothesis (H) is also valid under Q and

the [F-intensities of 7 under Q and under P coincide.
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PROOF:

Ep(n:dly, F Ep(nillirep | Foo)
@dﬂMigﬁLH %AQ ,Hm&,_ LH i@ {r<t}

Ep(n: | Ft) Ep(n: | Foo)

H_H%Adoo _.ﬂ.OOV N
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If (H) holds, F is increasing.

The converse is not true. In fact F' is increasing if and only if, for any
bounded F-martingale m, one has E(m,) = mg or if and only if for any F-

martingale m, the stopped process mr, is a G-martingale.
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Stochastic Barrier

Suppose that
Pt <t|Fs)=1—e"

where I' is an arbitrary continuous strictly increasing F-adapted process.

There exists a random variable ©, independent of F.,, with exponential

law of parameter 1, such that Y inf {t>0:T1y>06}. In fact © @ -

53



PROOF: : Suppose that
Pt <t|Fs)=1—e1"

where I' is an arbitrary continuous strictly increasing F-adapted process.
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PROOF: : Suppose that
Pt <t|Fs)=1—e1"

where I' is an arbitrary continuous strictly increasing F-adapted process.

Let us set © def I'-. Then

{ft<O}={t<TI,}={C; <1},

where C' is the right inverse of I', so that I'c, = .
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PROOF: : Suppose that
Pt <t|Fs)=1—e1"

where I' is an arbitrary continuous strictly increasing F-adapted process.

Let us set © def I'-. Then

{t<o}={t<I'} ={C, <7},
where C' is the right inverse of I', so that I'c, = t. Therefore
P(O© > u|Fy) =e 1o =™

We have thus established the required properties, namely, the probability
law of © and its independence of the o-field F,,. Furthermore,
r=inf{t : [y > T} =inf{t : '} > O}.
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Representation theorem

Kusuoka establishes the following representation theorem. Under (H), any
(G-square integrable martingale admits a representation as the sum of a
stochastic integral with respect to the Brownian motion and a stochastic

integral with respect to the discontinuous martingale M.
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Suppose that hypothesis (H) holds under P and that any F-martingale is
continuous. Then, the martingale M* = Ep(h,|G;), where h is an

[F-predictable process such that E(h,) < oo, admits the following

decomposition
tAT
M =mp ._.\ el vdm! + \ (hy — Ju) dM,,
0 10,tAT]
where m” is the continuous F-martingale

it = Be(( [ hadru| 7).
0

Jy =elt(mh — %o h,dF,) and M is the discontinuous G-martingale
M; = Hy — HM>Q..

o8



ProOOF: : We know that
M} = E(h,|G)

= lg<pphs + ﬁﬁﬁvﬁwmﬁﬁﬁﬂ\ hydFy
t

7)
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ProOOF: : We know that

M = E(h:|G)

7)

t
— H:ﬂmﬂbﬂn_uﬁ?vﬁm? Agw |\ D:&ﬁ:v
0

= lg<pphs + ﬁ&ﬁVi@?ﬁA\ hydFy
t

t
0
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ProOOF: : We know that

M = E(h:|G)

7)

t
— H:ﬂmﬂbﬁn_uﬁ?vﬁm? Agw |\ D:&ﬁ:v
0

= lir<tyhr +H:D¢%%A \ h.dF,
t

t
0

From the facts that I' is an increasing process

m”" a continuous martingale

and using the integration by parts formula, we deduce that

dF;
&a\ﬂ = mﬁﬁ&sw + AaNﬁ — \:v%
t
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Partial information

As pointed out by Jamshidian, “one may wish to apply the general theory
perhaps as an intermediate step, to a subfiltration that is not equal to the

default-free filtration. In that case, F rarely satisfies hypothesis (H)”.
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Information at discrete times

Assume that
dVy = Vi(udt + odWy), Vo = v

ie., Vi = 0e?Wetvt) — 49X+ The default time is assumed to be the first

hitting time of a with a < v, i.e.,
r=inf{t : V; <a}=inf{t : Xy <a}

where a = o~ In(a/v).
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Here, IF is the filtration of the observations of V' at discrete times ¢1,--- ¢,

where ¢, <t <{t,41, 1.€.,

.ﬂ.&“qASHU...vSBvN&ANV

The process F; = P(1 < t|F;) F is continuous and increasing in

i, tir1| but is not increasing.

Lemma 0.1 The process ¢ defined by

ﬁﬁ — M Dﬁ?

it <t

1s an [F-martingale.

The Doob-Meyer decomposition of F'is

Fy = G+ (Fy — G),

where ( is an F-martingale and F; — (; is a predictable increasing process.
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From

P(inf X > z) = ®(v,t, 2),

s<t
where
t — t
d(v,t,z) = N A[v — AN Am+|tv : for 2 < 0, t >0,
Vi Vi
= 0, for >0, t >0,
O(v,0,2) = 1, for z < 0

we obtain (we skip the parameter v in the definition of ®) for t; < t < t5
and Xy, > a

Foe1-®(t—t,a— X T ~ exp A|w|@ Slxiz |

The case X, < a corresponds to default: for Xy, <a, F; = 1.

65



Another example, related with Parisian stopping times is presented in

Cetin et al.
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Delayed information

Guo et al. suggested to start form a structural model with delayed
information, i.e. the reference filtration is F; = o(S,,u <t —¢). In that

case, (H) hypothesis is not satisfied.
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Intensity approach

In the so-called intensity approach, the default time 7 is a G-stopping

time. The intensity is defined as any non-negative process A, such that
tAT
d
iw M\u mw |\ vfw&%
0

is a G-martingale.
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Intensity approach

In the so-called intensity approach, the default time 7 is a G-stopping

time. The intensity is defined as any non-negative process A, such that
tAT
d
iw M\u mw |\ ym&%
0

is a G-martingale.
The existence of the intensity relies on the fact that H is a sub-martingale
and can be written as M + A where M is a martingale M and A a

predictable increasing process.
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Intensity approach

In the so-called intensity approach, the default time 7 is a G-stopping

time. The intensity is defined as any non-negative process A, such that
tAT
d
iw M\u mw |\ ym&%
0

is a G-martingale.

The existence of the intensity relies on the fact that H is a sub-martingale
and can be written as M + A where M is a martingale M and A a
predictable increasing process. The increasing process A is such that
Adly>r = AT

The intensity exists only if 7 is a totally inaccessible stopping time.

70



Intensity approach

In the so-called intensity approach, the default time 7 is a G-stopping

time. The intensity is defined as any non-negative process A, such that
tAT
d
iw M\u mw |\ ym&%
0

is a G-martingale.

The existence of the intensity relies on the fact that H is a sub-martingale
and can be written as M + A where M is a martingale M and A a
predictable increasing process. The increasing process A is such that
Adly>r = AT

The intensity exists only if 7 is a totally inaccessible stopping time.

We emphasize that, in that setting the intensity is not well defined after
time 7, i.e., if A\ is an intensity, for any non-negative predictable process g

the process w; = Ally<r + gell g~y is also an intensity.
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If the process Y, = £ AN exp AI soﬂ y:&@v Eﬁv 1s continuous at time

T, then, setting L; = H—ﬁAJmP

T
B(X1(1r)/0:) = Tjen® ( Xexp (= [ Ndu )16, ) = L,
t

If'Y s not continuous
E(XTir<r|Gt) = LYy — E(AY, 1, 7|Gy) -

It can be mentioned that the continuity of the process depends on the

choice of \ after time 7.
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If the process Y is not continuous, then setting

¢ T
U =LY, =1, exp A\ vf&mvﬁ X exp I\ A du imﬁ
0 0

we have Ur = X171 and
&qﬁ — Nwﬁl&v\w -+ M\wl&hw -+ &:.\u %T — N.\wl&w\w -+ M\WI&N\@ -+ DN@DM\&

and
E(Ur|G:) = E(X1{1r<|G:) = Uy — E(e™ AY 1. 27|Gy) .
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Then, for any X € Gp :
E(X1r<r|G) = L, (eME(e 27 X|G) — E(e AY, 1, 27|Gt) )

where V; = E (X exp (—=A7)|G;) and Ay = \m A dus
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CDS Price, General case

The ex-dividend price of a credit default swap, with a rate process k and a

protection payment ¢, at default, equals, for every ¢ € [0, 7]

B, S
St(k) = Lirary ﬂﬁ\ﬁ B, 'Gu(6u)y — K) giﬁv

and thus the cumulative price of a CDS equals, for any t € [0, T,
cum By g —1 —1
SO () = T pyery ot A BGou(u ) — k) du _ EV +B, [ B ldD,.
Gy ¢ 10,4]

The dividend process D(k,6,T,T) of a CDS equals

GHH\ m:&@:lz\ (1—Hy,)du=06;N<py —w(EATAT).
10,t AT 10,t AT B
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We now assume that (H) hypothesis holds between F and G, that is

F-martingales are G-martingales. Then, F' is increasing and the process

tA\T
M; = Hy — \ Yo du,
0

with v.dt = g@|mw is a G-martingale.
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The dynamics of the ex-dividend price S;(k) are
&r@wc&v — |®WIA\&V &iwl_l AH |memwa|H &Swl_l G. |mﬁv®sﬁmﬁ¢£v |_|\A|%w\§v &wu

where m is the (@, F)-martingale given by

T T
m; = Eg \ mMJ:Q:\? du — x\ mMHQ: du | Fi
0 0
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Hedging defaultable claims

Our aim is to hedge
Y =1ir>n2Zr + Lireny X.

using two CDS with maturities 7}, rates x; and protection payment §°. We

assume 7 = 0. Let ¢} defined as
. NJ . NJ . .
m; = Eqg \ 0., Gy Y du — 5\ G, du _ Fe | , dmi = (;dW,
0 0

and

m? = m@T\o Z,dGy + GrX|Fy), dmi = ¢FdW,
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Assume that there exist F-predictable processes ¢!, ¢* such that

2

2
Y (0 — Si(ki) =Ze =T, > GG =G,
1=1

i=1
where y is given by

- 1

T
@w”|ﬁ© |\ N@&Q\gn—lﬁﬂuﬂ_.ﬂ.ﬁ
Qw t

Let ¢0 = Vi(¢) — 3.7, ¢1SH(k;), where the process V(¢) is given by

2

dVi(¢) = Y 6} (dS{(x;) + dDj)

i=1
with the initial condition Vj(¢) = Eg(Y'). Then the self-financing trading

strategy ¢ = (¢, ¢!, $?) is admissible and it is a replicating strategy for a
defaultable claim (X, 0, Z, 7).
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