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§1. 0�9½Â

kNõÆö®²éê¼N!ºx�.�Ñ
ïÄ, ~X Reinhard [1]!Asmussen [2]!

Bäuerle [3]!Schmidli [4]!Snoussi [5]!LuÚ Li [6]!Lu [7]!NgÚ Yang [8]!ZhuÚ Yang [9]!

LiÚ Lu [10]!Ü¯ÚÜ�¬ [11]!Li�< [12] ?�ÚïÄ
3ê¼N!�.e»�Cþ[

©��©Ù¯K. Li�< [13] é�6Ä��²;ºx�.¥k��m�Ï"by¨v¼

ê¦Ñ
w«). ê¼N!�.b�¢���Ú¢�7�É	Ü�¸L§�K�. ~X,

ÏL���ÅL§5�[UíG¹, 3ûÐ�Uíe�GÇ�$. 	Ü�¸L§�±^

{J(t); t > 0}5L«, §äkk��G��m E = {1, 2, · · · ,m}, ´��àgØ��48
ê��ÅL§. ·�½Â {J(t); t > 0}�rÝÝ
� A = (αi,j)

m
i,j=1, é?¿� i ∈ E k

αi,i := −αi, ½Â {J(t); t > 0}��©Ù� ~π = {π1, π2, · · · , πm}.
- N(t)L«u)3 (0, t]«mS�¢�gê, eéu�mm� (t, t+ h]S�¤k s, ÷

v J(s) = i, K3T�mm�Su)�¢�gê�ëê´ λih (> 0)�Ñt©Ù. d	, ·

�b�L§ {N(t); t > 0}äkÕáOþ. �½ {J(t); t > 0}, Kk

P[N(t+ h) = n+ 1 |N(t) = n, J(s) = i, t < s 6 t+ h] = λih+ o(h).

·�¡L§ {N(t); t > 0}���ê¼N!ÑtL§.

∗I[g,�ÆÄ7�8 (1OÒ: 11601344)]Ï.
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�e5·��Ä¢�7�Ú�x¤. eXÚ�?uG� i, = J(t) = i, ¢���©Ù

K� Fi, �Ý¼ê� fi, �¢�äkk�þ� µi (i ∈ E). d	·�b��xúi±ð½�

�Ç cëYÂ��¤. J{L§ {U(t); t > 0}�L«�

U(t) = u+ ct−
N(t)∑
i=1

Xi, t > 0, (1)

Ù¥, u > 0�Ð©J{, Xi �1 ig¢��¢��. ·�©ªb½�K1^�¤á, =
m∑
i=1

πi(c − λiµi) > 0. ·�½Â»��m� Tu = inf{t > 0 : U(t) < 0}, éu?¿� t > 0,

e÷v U(t) > 0, K Tu =∞. éu?¿� δ > 0, u > 0� i, j ∈ E.

½Â 1

φi,j(u) = E[e−δTuI(Tu <∞, J(Tu) = j) | J(0) = i]

�J{L§3G� j �, d¢�Úå�»��m�.Ê.dC�, �½ÙÐ©J{� u, Ð

©G�� i ∈ E. K φi(u) =
m∑
j=1

φi,j(u)�»��m�.Ê.dC�, �½Ð©J{� u, Ð

©G�� i ∈ E.

AO/, � δ = 0�, φi,j(u)L« ψi,j(u),

ψi,j(u) = P[Tu <∞, J(Tu) = j | J(0) = i], i, j ∈ E,

ψi,j(u)�»��J{L§?uG� j ��ª»�VÇ, ÙÐ©J{� u, Ð©G�� i. Ï

d ψi(u) =
m∑
j=1

ψi,j(u)��½Ð©J{ u, Ð©G� i��ª»�VÇ,� χi(u) = 1−ψi(u)

L«�¹VÇ.

�X½Â

ψi,j(u, t) = P[Tu < t, J(Tu) = j | J(0) = i], i, j ∈ E

��½Ð©J{ u, Ð©G�Ú�ªG�©O� iÚ j �k��m»�VÇ.

LiÚ Lu [10] éê¼N!�.e� Gerber-Shiu¼ê?1
�[�ïÄ. He�< [14] é

|Ç�ê¼ó�lÑ�mºx�.�»�VÇ�4í�{�Ñ
ïÄ. �©KÌ�ék�

�mS�¢�gê!¢�7�Ú»��m�»��»i�éÜ©Ù?1
ïÄ. Äk, ·

��Ñk��mS¢�gê�©ÙÆ, AO�, �G��m�üG��, Kkk��mS©

O3z��G�e�¢�gê�©ÙÆ. �X, ©O¦Ño¢��©Ù¼ê���(J�

ê�Cq�{�(J, �ê�~fw«Cq�{�°(�VÇ�Ý¼ê�~�C. ��, é

»��mÚ»��»i�éÜ©Ùæ^©)¢�7��VÇ�Ý¼ê��{, �ÑäN�

L�ª.
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§2. (0, t]�mS�¢�gê©Ù

3�!¥, ·�ò?Ø (0, t]«mS�¢�gê. l������{m©, ���Ä�

�¸G��ê8m = 2��AÏ�¹, 3ù«�¹e, ·��±|^üG�e�ê��Å

ó�®�(J���[L�ª.

½Â 2

q
(n)
i,j (t) = P[N(t) = n, J(t) = j | J(0) = i], i ∈ E, n ∈ N

��m t�cu) ng¢��VÇ, ÙÐ©G�� i, t���G�� j. ?k

q
(n)
i (t) = P[N(t) = n | J(0) = i], i ∈ E, n ∈ N

��m t�cu) ng¢��VÇ, ®�Ð©G�� i.

æ^©z [10]¥JÑ��{, ÏLéÃ¡��«m (0, h]S�Uu)�¯�?1©Û,

�±��±e��©�§. éu i ∈ E, k
q
(0)′

i,j (t) = −λiq(0)i,j (t) +
m∑
k=1

αi,kq
(0)
k,j (t),

q
(n)′

i,j (t) = −λiq(n)i,j (t) + λiq
(n−1)
i,j (t) +

m∑
k=1

αi,kq
(n)
k,j (t), n = 1, 2, · · · .

(2)

úª (2)�±�¤±e�Ý
/ª:q
′
0(t) = −(Λ−A)q0(t),

q
′
n(t) = −(Λ−A)qn(t) + Λqn−1(t), n = 1, 2, · · · ,

(3)

Ù¥ qn(t) = (qni,j(t))m×m. ) (3)�
q0(t) = e−(Λ−A)t,

qn(t) =

∫ t

0
e−(Λ−A)(t−x)Λqn−1(x)dx, n = 1, 2, · · · .

(4)

úª (4)� qn(t)�4íúª. úª (3)�±ÏL.Ê.dC�¦�.

- q̃n(t) =
∫ t
0 e−stqn(t)dt� qn(t)�.Ê.dC�. é (3)�.Ê.dC�, ¿�#

�n, éu n = 1, 2, · · · , k

q̃n(s) = [sI + (Λ−A)]−1Λq̃n−1(s)

= {[sI + (Λ−A)]−1Λ}nq̃0(s)

= {[sI + (Λ−A)]−1Λ}n[sI + (Λ−A)]−1. (5)
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-H(s) = sI − (Λ−A), H∗(s)�H(s)���Ý
. Kúª (5)�±�¤

q̃n(s) =
[H∗(s)Λ]nH∗(s)

[detH(s)]n+1
. (6)

©1 [detH(s)]n+1 ´�� m(n + 1)��õ�ª, ©f´z����þ� (n + 1)(m − 1)

��õ�ªÝ
. Ïd q̃n(s)´��Ý
, §�z����Ñ´�±dÜ©©ª���k

n¼ê.

b�G��m�kü�G�, m = 2, rÝÝ
�

A =

(
−1/4 1/4

3/4 −3/4

)
,

Ñtëê©O� λ1 = 1, λ2 = 2/3, �±¦�

q̃0(s) =


17 + 12s

19 + 32s+ 12s2
3

19 + 32s+ 12s2

9

19 + 32s+ 12s2
15 + 12s

19 + 32s+ 12s2

 ,

éÙ�±ÏL_C�¦�, X

q
(0)
1,2(t) =

3

4
√

7

(
e−(4/3−

√
7/6)t − e−(4/3+

√
7/6)t

)
. (7)

�,ù«�{�±¦Ñ (0, t]S¢�gê�VÇ¼ê, �ØU¦�©O3z��G�e�

VÇ¼ê. y3·�^m = 2ù�«AÏ�¹5Ð«XÛ¦�©O3z��G�e�¢�

gê�VÇ¼ê.

·�|^©z [15]¥�(J. b��¸L§�Ð©G�� 1, = J(0) = 1, e¡�Øâ

��^u J(0) = 2��¹. 3�½ J(0) = 1�^�e, - S1(t)L«3«m (0, t]S?uG

� 1��m. Pedler [15]�Ñ
 S1(t)�VÇ�Ý¼ê

h(s, t) = e−α1s−α2(t−s)
[√α1α2s

t− s
I1(
√

4α1α2(t− s) ) + α1I0(
√

4α1α2(t− s) )
]
,

Ù¥ Iv(t) =
∞∑
n=0

(t/2)2n+v/[n!(n+ v)!]� v��?� Bessel¼ê (X©z [16]¥¤«),

P[S1(t) = t] = e−α1t.

y3·�-Mi(t)L«3«m (0, t]S1 i�G�eu)¢��gê, i = 1, 2. �±��±

eªf:

P[M1(t) = j, M2(t) = k | J(0) = 1]
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= I(k = 0)e(−λ1+α1)t (λ1t)
j

j!
+

∫ t

0
h(s, t)e−λ1s

(λ1s)
j

j!
e−λ2(t−s)

[λ2(t− s)]k

k!
ds, (8)

Ù¥ I �«5¼ê. �±wÑ, XJ3G� 1¥��s¤��m´ s, KG� 1 (3 (0, t]

S)¥�¢�gê�©Ù´ëê� λ1s�Ñt©Ù, 3G� 2¥¢�gê�©Ù´ëê�

λ2(t− s)�Ñt©Ù.

?, Pedler [15] �Ñ
3 (0, t]SG�=�gê�©Ù, ¿�|^L�ª h(s, t)L«

§�VÇ¼ê. b�TL§3G� 1m©, XJ (0, t]¥�G�=�gê� 0½öóê, K

TL§3 t���?uG� 1; XJ=�u)�gê�Ûê, KTL§3 t���?uG�

2. é h(s, t)��$^©z [15]�����úª, �

h(s, t) = h1(s, t) + h2(s, t),

Ù¥

h1(s, t) = α1α2se
−α1s−α2(t−s)

0F1(2;α1α2s(t− s))

´3 (0, t]¥�G� 1�±Y�m s�'��Ý, �3 t���G�� 1,

h2(s, t) = α1e
−α1s−α2(t−s)

0F1(1;α1α2s(t− s))

´�G� 1�±Y�m s�'��Ý, �3 t���?uG� 2, 0F1 �±e��AÛ¼ê

(3©z [16]¥�Ñ
0�):

0F1(a;x) =
∞∑
j=0

Γ(a)

Γ(a+ j)

xj

j!
,

Kéu j, k = 0, 1, 2, · · · ; i = 1, 2,

P[M1(t) = j, M2(t) = k, J(t) = i | J(0) = 1]

= I(k = 0)I(i = 1)e(−λ1+α1)t (λ1t)
j

j!
+

∫ t

0
hi(s, t)e

−λ1s (λ1s)
j

j!
e−λ2(t−s)

[λ2(t− s)]k

k!
ds, (9)

�½ h(s, t)Ú hi(s, t), i = 1, 2�/ª, �±Ó�éúª (8)Ú (9)?1È©. éc¡¤J�

�ÎÒ?1�
ÿÐ, �±�¤

q
(m,n)
i,j (t) = P[M1(t) = m, M2(t) = n, J(t) = j | J(0) = i],

éum,n = 0, 1, 2, · · · ; i, j = 1, 2þªþ¤á.

L 1�Ñ
� j = 1, 2�, q
(m,n)
1,j (5)Ú q

(m)
1,j (5)��, Ùëê��!c¡½Â�ëê�

Ó. q
(m,n)
1,j (5)���deªO���,

q
(m,n)
1,j (5) =

n∑
k=0

q
(k,n−k)
1,j (5).
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L 1 q
(m,n)
1,j (5)Ú q

(m)
1,j (5)��

m n q
(m,n)
1,1 (5) q

(m,n)
1,2 (5) q

(m)
1,1 (5) q

(m)
1,2 (5)

0 0 0.0069 0.0032 0.0069 0.0032

0 1 0.0052 0.0048

1 0 0.0267 0.0090 0.0320 0.0138

0 2 0.0040 0.0047

1 1 0.0140 0.0099

2 0 0.0563 0.0150 0.0744 0.0296

0 3 0.0025 0.0035

1 2 0.0089 0.0077

2 1 0.0217 0.0132

3 0 0.0830 0.0184 0.1162 0.0428

q
(0)
1,2(5)���±dúª (7)¦�. þL¥·��½Ð©G�� 1, lm>ü��wÑ3z�

«�¹e, q
(m)
1,1 (5)��þ' q

(m)
1,2 (5)����, =3Ð©G��ª�G��Ó��¹e, ¢

�gê�©ÙÆþ�uÐ©G��ª�G�ØÓ�¢�gê©ÙÆ, ù´duG�1�G

�2�=£rÝ�����. d	, lþL��>ü��wÑý�Ü©��kaq�5Æ.

2öL 1�(Jw«, �m = 0�, q
(m)
1,1 (5)Ú q

(m)
1,2 (5)����, �Xm��O�, q

(m)
1,1 (5)

Ú q
(m)
1,2 (5)�����O�, ùL²3J{L§¥, Øu)¢��VÇ�~$, �X¢�g

ê�O\ÙVÇ�ØäO�, �m��,��ê��¬Åìü$, du�Ì�ÏL 1��

Ñ
m 6 3���.

§3. (0, t]S�o¢�©Ù

�!Ì�?Øo¢��©Ù.

½Â 3

Gi,j(x, t) = P[S(t) 6 x, J(t) = j | J(0) = i], i, j ∈ E; x, t > 0

�� t���o¢��u�u x�VÇ, � J(t) = j, J(0) = i.

Gi(x, t) =
m∑
j=1

Gi,j(x, t)

�� J(0) = i�^�e, � t���o¢�Ø�L x�VÇ.

lù�½Â5w, éw,,

Gi,j(0, t) = q
(0)
i,j (t), Gi(0, t) = q

(0)
i (t), Gi,j(x, 0) = I(i = j), Gi(x, 0) = 1.
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�X, éu x > 0, - gi,j(x, t) = ∂Gi,j(x, t)/∂x� gi(x, t) = ∂Gi(x, t)/∂x, Ïd3 J(0) = i

�^�e, �ö´3 t���o¢���Ý.

3.1 ��(J

½n 4 - G̃(s, t) =
∫ x
0 e−sxG(x, t)dxÚ f̃(s) =

∫ x
0 e−sxf(x)dx©O� G(x, t)Ú

f(x)'u x�.Ê.dC�. Kk

G̃(s, t) =
1

s
e[(A−Λ)+Λf̃(s)]t.

y²: ÏL©ÛÃ¡�«m [t, t+ h]S�Uu)�¯�, �

Gi,j(x, t+ h) = [1− (λj + αj)h]Gi,j(x, t) + λjh

∫ x

0
Gi,j(x− y, t)fj(y)dy

+
∑
k 6=j

Gi,k(x, t)αk,jh+ o(h), (10)

lúª (10)¥�±¦ÑÈ© –�©�§|:

∂G(x, t)

∂t
= G(x, t)(A−Λ) +

∫ x

0
G(x− y, t)Λf(y)dy, (11)

Ù¥G(x, t) = (Gi,j(x, t))m×m � f(x) = diag(f1(x), f2(x), · · · , fm(x)). é (11)¦ x� 

�ê, k

∂g(x, t)

∂t
= g(x, t)(A−Λ) +

∫ x

0
g(x− y, t)Λf(y)dy +G(0, t)Λf(x), (12)

Ù¥G(0, t) = q0(t)� g(x, t) = (gi,j(x, t))m×m. �Xéúª (11)�.Ê.dC�:

∂

∂t
G̃(s, t) = G̃(s, t)[(A−Λ) + Λf̃(s)], (13)

� G̃(s, 0) = I/s, ) (13)�

G̃(s, t) =
1

s
e[(A−Λ)+Λf̃(s)]t. �

�±w�, � m = 1�, ê¼N!�.Ò{z¤
EÜÑtºx�., Ù¥ A = 0,

Λ = λ, G(x, t){z¤
 G(x, t). úª (11)�±=z¤

∂G(x, t)

∂t
= −λG(x, t) + λ

∫ x

0
G(x− y, t)f(y)dy.

þªkXe):

G(x, t) =
∞∑
n=0

e−λt(λt)n

n!
Fn∗(x),

Ù¥ Fn∗� F � nòÈ, � x > 0�, ½Â F 0∗ = 1.
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3.2 m = 2��¹

�m = 2�, ·��±�â (0, t]¥z��G�eu)�¢�gêæ��~5��{.

Gi,j(x, t) = q
(0)
i (t) +

∞∑
m=1

∞∑
n=0

q
(m,n)
i,j (t)Fm∗1 Fn∗2 (x) +

∞∑
n=1

q
(0,n)
i,j (t)Fn∗2 (x), (14)

éu x, t > 0þª¤á, Ù¥ Fm∗1 ∗ F 0∗
2 = Fm∗1 , �� x > 0�, k

gi,j(x, t) =
∞∑
m=1

∞∑
n=0

q
(m,n)
i,j (t)fm∗1 fn∗2 (x) +

∞∑
n=1

q
(0,n)
i,j (t)fn∗2 (x), (15)

Ù¥ fm∗1 ∗ f0∗2 = fm∗1 . �,��±òT�{ÿÐ� m > 2��¹, �¤I©Û��E,,

3m = 2ù�AÏ��/e, �±$^�©1 2!�(J5O�VÇ q
(m,n)
i,j (t). Ïd, é

u,
/ª��N¢�©Ù, ·��±ÏLO�òÈ fm∗1 ∗ f0∗2 (x)5¦� gi,j(x, t).

3.3 ê��{

�©JÑ
�«O� G(x, t)Ú g(x, t)Cq��ê��{. �â (11)Ú (12), ·��

±��, éué�� h�, k

G(x, t+ h) =
[
G(x, t)(A−Λ) +

∫ x

0
G(x− y, t)Λf(y)dy

]
h+G(x, t),

�

g(x, t+ h) =
[
g(x, t)(A−Λ) +

∫ x

0
g(x− y, t)Λf(y)dy +G(0, t)Λf(x)

]
h+ g(x, t).

ÏLF/{K5O�È©, b� G�ëê´ h��ê�. Kéum = 1, 2, 3, · · · , �±��

G(0,mh) = G(0, (m− 1)h)(A−Λ)h+G(0, (m− 1)h).

b½m = 1, 2, 3, · · · ; n = 1, 2, 3, · · · , �

G(nh,mh) ≈
[
G(nh, (m− 1)h)(A−Λ) +

h

2
G(nh, (m− 1)h)Λf(0)

+
n−1∑
k=1

hG((n− k)h, (m− 1)h)Λf(kh)

+
h

2
G(0, (m− 1)h)Λf(nh)

]
h+G(nh, (m− 1)h).

G(nh,mh)�4íúª�¦: � n = 0, 1, 2, · · · �, G(nh, 0)�1 (i, j)���� I(i = j).

aq�,

g(0,mh) = [g(0, (m− 1)h)(A−Λ) +G(0,mh)Λf(0)]h+ g(0, (m− 1)h),
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�k

g(nh,mh) ≈
[
g(nh, (m− 1)h)(A−Λ) +

h

2
g(nh, (m− 1)h)Λf(0)

+
n−1∑
k=1

hg((n− k)h, (m− 1)h)Λf(kh)

+
h

2
g(0, (m− 1)h)Λf(nh) +G(0,mh)Λf(nh)

]
h

+ g(nh, (m− 1)h).

e x > 0, g(x, 0) = 0¿� g(0, 0) = 0. Äkb� x = h5O� t = h, 2h, · · · ��, �X�

x = 2hUYEù�Ú½, ±daí.

L 2 g1,1(x, 5)Ú g1,2(x, 5)�äNê�

Exact Approximate

x g1,1(x, 5) g1,2(x, 5) g1,1(x, 5) g1,2(x, 5)

0 0.0267 0.0009 0.0266 0.0089

5 0.0906 0.0295 0.0902 0.0294

10 0.0203 0.0055 0.0202 0.0054

15 0.0022 0.0005 0.0022 0.0005

20 0.0002 0.0000 0.0002 0.0000

L 2�Ñ
� j = 1, 2�, g1,j(x, 5)�°(�ÚCq�, ëê AÚ Λ��©1 2!¥

¤����, ¿� f1(x) = e−x, f2(x) = 4xe−2x. 3ù«�¹e, �±O�Ñ (15)¥�òÈ

fm∗1 ∗ fn∗2 (x) =
22mx2m+n−1e−x

Γ(2m+ n)
1F1(2m, 2m+ n,−x),

Ù¥ 1F1��AÛ¼ê (3©z [16]¥�Ñ
0�), °(��ÏL�äúª (15)¥�Ã¡

Ú5O��, - h = 0.005O�ÑCq�. L¥�(J�wÑ, d�{�Cq��°(�®

�©�C, ��X x��O�, Cq��°(�òÃ�%C. d	, À�� h���, °(

§Ý�p, �¤I�O��m¬��. ã 1Úã 2©O� t = 5Ú t = 10��VÇ�Ý¼

êã. 3z�«�¹e, �p��L«°(�, �$��L«Cq�O�ê�.

·�5¿�, CqO��`:´ØI�O�òÈ, O�ù
¼êé�B. ":´I�3

ê|¥�;ê�, AO´éu�Y§SI�^��ê�.

§4. »��m�»��»i�éÜ©Ù

- wi(u, t, y)L«»��m Tu �»��»i |U(Tu)|�éÜVÇ�Ý¼ê, �½Ð©
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ã 1 g1,1(x, 5)Ú g1,2(x, 5)

ã 2 g1,1(x, 10)Ú g1,2(x, 10)

��¸G� i ∈ E. Li�< [12]�©Ù¥�Ñ
±e�éÜ�Ýúª:

wi(u, t, y) =
m∑
j=1

q
(0)
i,j (t)λjfj(u+ ct+ y)
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+
m∑
j=1

∫ u+ct

0
gi,j(x, t)λjfj(u+ ct− x+ y)dx

− c
m∑
j=1

∫ t

0
gi,j(u+ cs, s)wj(0, t− s, y)ds, (16)

úª (16)�±�¤±eÝ
�/ª:

~w(u, t, y) = G(0, t)Λ ~f(u+ ct+ y) +

∫ u+ct

0
g(x, t)Λ ~f(u+ ct− x+ y)dx

− c
∫ t

0
g(u+ cs, s) ~w(0, t− s, y)ds, (17)

Ù¥ wi(u, t, y)´��þ ~w(u, t, y)�1 i���, fi(x)´��þ ~f(x)�1 i���.

NõÍ¶��Ý¼êÑ��©)¤:

fi(x+ y) =
r∑

k=1

ηi,k(x)τk(y), (18)

Ù¥ {ηi,k(x)}rk=1 ´®��¼ê, {τ}rk=1 ´�Ý¼ê. ù�úª©)3©z [17]ù�©Ù

¥�Ñ
0�. �ù�úª©)A^u Gerber-Shiu�§�_C�� (·��±3©z [10]

¥é�, Ù¥¨v¼ê� w(x, y) = e−sy), �±��

wi(0, t, y) =
r∑

k=1

hi,k(0, t)τk(y), (19)

rúª (18)Ú (19)�¤Ý
�/ª:

~f(x+ y) = η(x)~τ (y),

~w(0, t, y) = h(0, t)~τ (y),
(20)

Ù¥ ~τ (x) = {ηi,k(x)}m×r, ~τ (y) = (τ1(y), τ2(y), · · · , τr(y))T, h(0, t) = (hi,k(0, t))m×r. ò

(20)�\ (17), ��

~w(u, t, y) = h(u, t)~τ (y), (21)

Ù¥m× rÝ
 h(u, t)÷v:

h(u, t) = G(0, t)Λη(u+ ct) +

∫ u+ct

0
g(x, t)Λη(u+ ct− x)dx

− c
∫ t

0
g(u+ cs, s)h(0, t− s)ds, (22)

e fi(x) = βie
−βix, i = 1, 2, · · · ,m, K ~f(x+ y) = η(x)~τ (y), Ù¥

~τ (y) = (β1e
−β1y, β2e

−β2y, · · · , βme−βmy)T,
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~η(x) = diag(e−β1x, e−β2x, · · · , e−βmx).

�� a�"v<�Ñ��B¿�, ¦�©3k��m»�Cþ�ê�O��Ñ
�
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Some Finite Time Ruin Problems in Markov-Modulated

Risk Model

LI Jingchao SU Bihao

(College of Mathematics and Statistics, Shenzhen University, Guangdong, 518000, China)

Abstract: This paper studies the distribution of finite-time ruin quantities. It gives the probability mass

function of finite time number of claims, and find the distribution function of aggregate claims by using

discretise method and compared with exact distribution function, which shows that the approximation

works very well. In addition, by applying decomposition for density function, it gives the explicit expression

for joint density of ruin time and deficit at ruin.

Keywords: Markov-Modulated risk model; distribution of number of claims; distribution of aggregate

claim amount; joint density
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