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The Risk Model about that Claims Is Thinning Process
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Abstract Based on the Poisson premium process, we utilize the property which Poisson pocess maintains

under the randon selection. The ruin probability is discussed with respect to which the claims are thinning

process. The Lundberg inequality and the common fomula for the ruin probability are proved.

Key words risk model, thinning process, compound Poisson process, martingale, adjustment coefficient, ru-

in probability

Lundbeg-Cranf r
N
R9:u+ct—2Y[,t>0, (1
i1
9”2036’ ;{Yl9l>1}
( iid rov. s,
2 { Nyt =0 A Poisson
1}
(I u , C
(IDY, =0.i =1 ;
(IIDN;s t =0 t 3
Nl
(VDY t ;
i—1
(V)OR! t
. t
2004-04-26
306

’ C ’
s Poisson
(- ’
1 , Poisson

Lundberg

’ [ 2, 3] ’

Q, 7% P) .

( ) Q 7z P

1) M: {Mp t>0} p‘
M= {M, t =0}, (D

Guangxi Sciences Vol 11 No. 4 November 2004



M
Rt — u+ ch‘i

i=1
7M - {M,t > 0} a
Poisson s  EM = at; M: t
;C:{Civ 121}
G(x), GO =0,

M
9201' t
i=1
{M, t =0} pe

DY =utshi=0. Q)
=1

.. /
i.i.drv. s,
Eci= v> 0, ¢;

Poisson ,

M
EM! = pot, M{ t DT
i=1

t . {Rus t
=0} . . Q)
D, )

y, U
1 ()XW= D) e Y= 27
i=1 i=1
Poisson ;
(1EX (1) = EMEc:, EY (1) — EMPEY;
C(1ID{ % ¢ = 0}

[4] .
, ES? > 0,
EMEc; — EMGEY; = (va— pat*) = 0.
1
v
P o P> 0.
2 hrn:Rt—OOas
t—> oo ,Mt»oo,]\/ﬁ—»oq
(e
M, »
ch‘ ZY:‘
lim "= lim = ) =
M M
I (’Z;Cl o — (EYI My
l‘l’rfl;l’ M[ m Aft] t -

o0Fc;— poEY; = av— palt> 0, a. s. .
lim  Rr= <o,as.

b 9

IEAE 2004 F 11 A F1EE4H

= 0. {87, ¢

T, = inf{t: R,<< 0}, inf $ = oo

V(y) = P(Tu<< oo |Ro= u), Yu=>=0

2 @) , ¢ Laplace
$(r) = Ee i = Jodefde(x), r=0.
Yi
My(r)= Ee”i = J;Oerde(y)a
h(r) = My(l’)_l.
$(r)<< og r >0, rer,
h(r)—>cq pl=od?,
g = ab(HPh () +1)— «a
3 SP - {Spta [20}7
EG ) = &
( )
M M
EG ™) = E[ exp(— rz c —|—r2Y,~)] =
=1 =1
M, ut
E[ exp(— VZ G+ VZY,-) M)y =
i1 i—1
oo n A[;
ZE[exp(_VZCi) E[ eXp(FZYi) © P (M=
n=0 i=1
n)ZZ(Eein)n ZE exp(rZYz
n=0 k=0

PO = k) = Z<E Sy “"”

> e D a—py = sz"
=0
(ph(r>+1>":exp{a[4><r)(ph<r>+1>—1] =

()
e .

4 gr)=0 R,
gr) O r") ,
g(O):O,g,(O+)< 0, r—>r Lg(r)—>oq
r g()=0, g
=0 r ’ Ra

gr)=0 :
5 Mu(t) = exp(— rRi— tg(r)),
(M,(), Ty 120} . Fi= ol S v=<t).
t=s,
307



E[Mu(t) | B = E[exp(—rRi—tg(¥)) |7} =

E[exp— Rs— sg(r)—r(Ri— R)— (t— s)g(r)) |
—r((R—R)
T} = MAS)E[W | 7} = M, (s).

(87, t =0} 3
6 T. F
3
1 2) , Lundberg
W(y)<<e R4 R = sgg{r;g(r)éO}.
t0>0, to/N\T, .

e " =M, (0)= E[ M,(to N T.)] = E[ M, (£, \
T) | Tu<<t P{Tu< to) +E[ Mu(to N Tw) | 7>
0] P{Tu>> 10} = E[ Mu(Tw) | Tu<< to] P{ Tu<< to).

3)
{ Tu< oo} u+SpTl‘<0,
eiru
PUTus= 00} < prarr) 1T =< 1) =
e " — tg(r)
Ele 57 T, < 1 <e &\%lt}\/\lg)toe ) @)
4) to—> 5
V)< e " supe®”
S}ég)eg(r)< o , r, R
R = srgg{r: g(r) < 0}. R Lundberg
, R
W(y)<<e ™
1 2, Gx)=1—e %

FOo=1—¢", (a b> 0)
V()< e ¥ "
Va—p/b>
0, b> ap. .
, lundberg R
ab(R)[ph(R)+ 1] —a= 0,

aLJefo ° aeﬁaxdx[p(j; ™ be Pdy—1)+1)

308

o a (_pR_ —
a O’a—O—R(b*R—'_l) 1,

W(y) < ¥

2 @ , R ,

—Ru
Y = ElapC R °eRTu) Nk
(3) , r=R
e M= E[ G T < o)) P(Tu < 10) +
E[ (e %) | v> 1 P(T> to). (5
L4 A :

0<<E[ ¢ * %) | T,> to] P(T,> to) =

ECe ®® = 1ir= ) <<ECe "% 1ig =0).
0

limE[ (e ¥R [ ,> 1) P(T,> 1t9)=0,as..
Am.

3) fo > 9
V(y) = P(T,<< o) =

—Ru

(&)
E[exp(— R * Rr) | Tu<T ="

1998.

2 Grangell J. Aspects of Risk Theory. New Yoik: Springer Verlag
1991.

3 Si Jiandong Wang Zheryu, Wang Guojing. Ruin problem for a
class of risk processes pertubed by diffusion. Appl Math J Chi-
nese Univ(Ser B), 2002, 17(4). 435441.

4 . . : » 1996.

Chen Shanping, Wang Guojing, Wang Zhenyu. The appli-
cations of thinning process in risk problems. Application of Statis-
tics and Management, 2001, 20(5); 2630.

6 Boikov A V. The Cranf r-Iundberg model with stochastic premium

process. Theory Proba Appl, 2002, 47(3) . 489493.

Guangxi Sciences, Vol 11 No. 4 November 2004



