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Abstract C hssical Lundberg-C ram er risk m odel and Fung and Luo’ s risk model are extended The double compound
Poisson risk m odel under constant nterest force is considered The clam nunber processes and nsures pran im ncane
number processes are different hun ogenecus Poisson pocesses Exponentil type upper bounds are ob tained for the ult+
mate ruin pobability of this risk modelby martingale and recursive techn iques

K ey words double com pound Poisson rgk mode] constant interest forcg martingale recursivg min probability

Lundberg-C ram er t ,

[1]

Fang Luo’ s Poisson . Poisson

Si=u+ U, t 20X = 1

M (t) N(t)

U, = ;X(i) - ;Y(i) “H(1)-Z(1) t2 0

(2)M (1), t20) a Poisson ! ;
(3){Y Y, i= 12 ..} Y Y ~ F:
(4){N(t), ¢ 20/ B Poisson , t ;
(5){Xs i= 12 o}, {Yy i=12 ..}, M(t), t20) IN(t), t 20 ;
. 2008-03-10
(10671032 10871001 60873176) (BK2008006) ( 1107010100)

. Ermail skywgh@ 126 can



M(t) N (1)

(6H (t) = DX (i), Z(t) = 2, Y(i) Poisson
=1 =1
(7) , EU, = EM (t)EX (i) = EN (t)EY(i) = (ak(X)-BE(Y))t> Q
(8)Z 7y, Z>-- Lz L~ G T.= 27
k=1
n 5 T() = O
s , Asmussenm, CaiandDicksonm, Paulsen
and Gjesshg[4], Cai”, Sundt andTeugels[G] Poisson
Poisson ,
Xu)=§{m-jﬁa@,t>oxo:u6>o (1)
5 5§20
Ts (1) , Te= nf(tX(t)< 0) nfé = oo P5(u)
u (1) :

P(u) = Pr{Ts< oo Xg= u} = Pr{go (X(t) < 0)).

9y(u) = PyfU (X (T,) < 0)) = PryU (V(T,) < 0)).

V(T,) = X(T,) e  X(T.)
. X(r.) W(T.)

& 1 S(Zlf.s)
X(T\)=ue '+ e H(s)-Y,

y @B

X (T,) = X (T, )&+ Je&‘z‘“(y(s) - Y, =

§(Z,+Zy) o +Zys) 4 8(Z - 5) &,

ue'2+J.e'z‘(H(s)+jez‘cH(s)—Yle—Y2=---,
Y, Z o4 — s
X(T,) = X (Toor) e + J:e”” ‘A (s)- Y, =

n 7
uév”+ Z JB(T T )(H(s)— ZY (T, - T)

=1

- J +5 C =&
V(T,) = Xr e = u+ ZJJ“’)ﬂuw—Zne‘
i=1

1

G(wn) = PyU (X(T.) < 0)) = PyU (V(T,) < 0)),

din ®s(wn) = P(u) (2)
. : (1) .
®s(u)
1 M ESR
; E(é) 0<t< § [LigE(e”)zoq

E{ex;{— R[ je’&ﬂ(s) - Ye&]]} =1
h(r) = E{ex;{—r[ /Je'a‘dq(s)- Ye‘f“]]}— L h(0)=0



( ) 32 1 (2009 )

W (r) |,0=E{ [j cy(g)_ye]exp[ {J H (s) - Ve ]]}z
[J dJ(s)—Ye]]<0
r=0 , h(r)

Rt

h(r) , h()— 0 , , R.
1 1, Q"Ps(u)

Zz+17 +s

Vﬁ (T") + e_ &‘"[ j (H (S) n+le szﬂ .
F, = o(T,..T, ). n2Q

; *RG‘H(1+16-&(H(S)7Y e Tnel)
-RVs(T,, 1) - RV T) n+1
E[&" "V F ] = 6 “E[ | F,| =

T

-RVYT, -R( I+l(’r'6d'/(5)—)/, e, e
e d )E{ |: " | Fn <

. FSY'"
~RVYT,) (e b= g e )
e {E[ [ e |F, =

; _ n+ 1 & _ & e Ty

~RV(T ) E[ R( e Bdl (5)=Y,, 1o m)}
e e =

efRV(c{T").
e s 0 T . TA n : :
E[ """ ] SE[e"" ] = expf- Ruj. (3)
Efe “RVy(Tryp )] >E[ 7”6(“{”)1(1—5 n)j=Efe SRV Tr) I(T n)j >
EI(T < n) = ®(uwn), (4)
(3) (4)
(1) < " ()
(2) (5) 1
2 IIRTEAL TR S
2 X Y . £ E[f(X,Y)
loX )] =g(X) a s g(x) =E[f(xY)].
[7] 2.5
3 R,
e B
2 3, u2 0
‘PS(u) < BE{eXp[R1Y] }{ eXp|: - R, (ueﬁZ+ ief‘llw/(w(s) )i|} (6)
b= b rn F(i)"
, F NWUC(nev worse than used in convex ording), w20



S (u) < { ex{_ R1[ueEZ+ iﬁaz.\-ﬂﬂ(-\-)]]}‘ (7)

Cs(uwn+ 1) = E[ cPs[ueﬁzl + J‘leﬁ(zl_s)(ﬂ(s)— YIJJ] =

J ]‘Pﬁ[ue& + zjeﬁ“") & (s) - yg dF (y) & (z) =

F[ s 1 uftir Leau-xw_\.
]E ue + J.e )dH(s)+ I ]({;(z).

) (8)
‘Pa[ueaz + Je‘s“"” i (s) - % dF (y)
B , x 2 0
F(x) <Be ]eR"'dF(y), (9)
F(x) S Be"E () (10)

:Ps(wn) S BE( é”')E{ exp[— Rl[ ue. + jgz--v (H(S)]]}.
(10)
F(w 1) = P{Yl > ue'l + ireﬁ(zl_w(ﬂ(s)} =

jF(ue&+ ]‘e&z_s)d’{(s))d(;(z) <
BE (&) jex({_Rl(ue‘M ]‘ea(z_“d-l(s))}&(z) =

BE( é\,ly)E{ CXI{ - Rl{ ue& + ZJ‘eS(Zﬂ) H (s)]]}

n> 1 ®(uwn) < BE(eRly)E{ ex{ - R1[ue§z + ].ea(z_s) & (S)]]}

o > 1
Cs(wn) < BE( é”')E{ exp[— R{“ jgz-” &H (S)]]} = Be"t,
(8) 9
(wn+ 1) < JBBXF[ - R, (ue& N ]ea(z—.s) & (s))] 1“ i?&rwﬂqm é?”’dF(y)(E(z) +
j "J‘&* iem—”(ww Bexp[ - R (uecE + ]‘ea(z_s) & (s) - y)] dF (y)dG (z) =
B jex;{— Ri(ue + ]J“”’J{(s))] ],eR”dF(y)dG(z) =
BE(GR‘Y)E{ exp[ - Rl(ue& + /Jewz_” & (s) )]}
no %(wn) <BE(e“)E{ e"P{‘R‘[ueﬂ J(df()]]}

n_ oo, (6) .
F NWUC , B=/E(E)" (6) (1) .
1 2 , w20 P(u) < e
3 e 21

®(u) < BE{exp[RlY]}E{ eXE{_ R (u+ jew'”df (S))]} _
Be"E {exp[RlY]}E{ exp[ - R, 7]-65(2_5) H (g)]} = Befr L e



( ) 32 1 (2009 )

[4]

[3]

[6]

[7]

[ |

FangS 7 Luo JH. The double conpound Posson rsk model[ J]. Pure and A pp liedM athem atics 2006 22(2): 271278

Asmussen S Rumn Probabilities[M |. Smgapore W ord Scien tific 2000

CaiJ Dickson D CM. On the expected d Bcounted penalty function at min of a surp lus process with nterest| J|. Insurance

M athem atics and Econan ics 2002 30(3): 389404

Palsen ] G pssingH K. Ruin theory with stochastic econan ic environm ent| J|. Advances in A pplied Pobability 1997, 29

965-985.

CaiJ YangH L. Ruin n the pertubed compounded Pogson[ J]. Advances in Applied Probability 2005 37(3): 819-
835

Sundt B Teugels JI. Rum estmates under nterest force[ J|. Insurance M athem atics and Econom s 1995 16( 1): 7
22

Damien Lamberton Bernard Lapeyre Introductbn to Stochastic Calculus App lied to F mnance[M ]. Nev York CRC Press

2000.

34 —



