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(D) = E

P̃
(fD) =
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n∑

k=0

fk

N + 1
,qh (An)n∈I *�y F - +�N/�3�~A A0 = R, b�

E
Q̃

(D) = D0A0 +

N∑

k=1

E
[
Dk(Ak − Ak−1)

]
.�=` φ0 : D → R, Xj�_kN�)XR�Ye 3.1 %� φ0 *�yX�+e7b D 9�NgN Fatou v?� Relevant v?N Coherent l
U5:^Z�qh?+�O+�/�3 A, A *�L��$L

φ0(D) = D0 +
1

R
inf

A∈A

N∑

k=1

E [Dk(Ak − Ak−1)] .~A�`Æ� A ∈ A, A0 = R =
( N∑

m=0

1
(1+r)m

)−1
, E(Ak − Ak−1) = R

(1+r)k , k ≥ 1.O8 ` φ0 =RNiZ�` φk N6� E[φk(·)] : L̃∞ → R *�ygN Fatou v?� Relevant v?N Coherent l
U5:^Z�> φk NS#[VvG8�
E[φk(1)] =

N∑

m=k

1

(1 + r)m−k
=̂R−1

k .9bXjLJ
RkE[φk(D + α1)] = RkE[φk(D)] + α.



1| /T%���t�d5a�M Coherent kb\Y 105�=|A Coherent l
^ZN�)XR () [3] ANXR 3.5) G8?+�O! P̃ O&Nu
)^ P̃k, $L
RkE[φk(D)] = inf

Q̃∈P̃k

E
Q̃

(D), �`Æ�N Q̃ ∈ P̃k, ?+ {0, 1, · · · , k − 1} × Ω �Yp
��`Æ�N j < k �
Q̃({j} × Ω) = 0,I G m ≥ k  �

Q̃({m} × Ω) =
Rk

(1 + r)m−k
,�� P̃k + I = {0, 1, · · · , N} �1P�N�y��)^�I�P` Q̃ ∈ P̃k, �

f(s, ω) =
dQ̃

dP̃
,qh

fj = 0, ∀ j < k,

E(fm) = (N + 1)
Rk

(1 + r)m−k
, ∀m ≥ k.��

An =

n∑

s=0

fs

N + 1
,qh (An)n∈I *�y F - +�N/�3�~AG n < k  � An = 0, bG n ≥ k  �

E(An − An−1) = Rk

(1+r)n−k ,  �
E

Q̃
(D) =

N∑

m=k

E
[
Dm(Am − Am−1)

]
.�=�`� )^� P̃k, XjLJ�O/�3 Ak, $L

RkE[φk(D)] = inf
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Abstract We discuss in this paper the representation theorem of coherent risk measures

defined on cash flows. The representation theorem of coherent risk measures at 0 time is

obtained, and the representation theorem of the Ft-coherent risk measures at any time t is

also solved explicitly.
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