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§1. 5l

G e MR ZE N (Q,9,P), LT ArB RN & KL R R =S L. IE KA
Mt (B 2 JL R 7E) Ra(t) € N

Ni(t)
Ri(t) =us + 1t — S1(t) = uy + 1t — kg_jl Z,gl), (1.1)
Hruy > 0 RARIEXNKAMRRROWIESH, o >0 BFEH, RARBBAE, {Si(t),t >0}
RS M, Ak L H F(0) =0 MESHEMER, Ni(t) FaERMEFEXE (0,1
IR AR, 2 RRIERRAE S b R
AR R Ro(t) & LA (20 Grandell (1991))

Na(t)

Ry (t) = ug + cot — S2(t) = ua + cot — kg_jl Z,gz), (1.2)
HA uy FR AR AR KB IE SR, —co > 0 BRBERAT LB RR N E EEERE,
{Sa(t),t > 0} BBEH N, 440K Fy B F>(0) = 1 (E MR, No(t) FR KRR
TEXIE] (0,8 o “PEE RAEMWKE, W 20 FRORGMETE kb RE R 8 GHRRA
AT, XE TR 9N, B4R ASET: (B SR &) B, ARK AT SR ATR
HIH|—% 5 “HIEGEM S M4 4.

B — A XTI R AR A R B R(), T

R(t) = Ry(t) + Ro(t) = u + ct — S(t), (1.3)

*EREAREESTHHE (No. 10571132).
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HF u=u +us, c=c1 +ca, SEt) = S1(t) + Sa(t), R(t) BEPNIE. XU AR B F1 R

MRt (1.3) BHERRE R . AN AXEMERE (1.2) 2FRESRR. —PMRNE
AR AR R T FRFEERRSN, R EERASEIMGERESX R, 52 RE
BALA] i IE KU A AR (1.1) Fak

MR (1.3) =21 A T, = inf{t > 0; R, < 0}. EXPIE t>0F R > 0, M5E
X Ty = oco. W MR ¥(u) BXH ¥(u) =P(Ty < o00) = P(ggR(t) < o), R ®(u) EX
% ®(u) = 1- ¥(w) =P( inf R > 0), 32 Fi WHIEH p1, B BN o, HBET Y, &
SCIRZABRR ¢ — (uida + p2)2) > 0.

EIE T MR o(u) BRI - MR, = BRI g N
U (u) W /EH Lundberg AR, BWFIHEP DN EMHRKIE. AXEMERMGE MR, 5K
AHAERTBE = BE R Eme,  FFRT BAR ST 25 H BUE AL

§2. Bl - Wi

it iR EAR— B, AR T —TRERNESHEBRALRE {Si(t),t > 0}
{Sa(t),t > O} 3L, XFEKRE {S(t),t > 0} BBEN X = M + X, A F(z) = (1/)) -
[MFL(2) + Ao Fa(2)], —00 < 2z < oo KIEATAMMFE. ¥ R(t) BAESL Levy 2, BAFRMR
ORAI R HAERL, 8 S(¢t) #RA

St)= > Zx, t>0, (2.1)

B {N(t),t >0} BSEHH X =M + X WESEMSRE, T {Z,k > 1} Hiid 55, ELES
ik F, H{N(t),t >0} 5 {Zp,k > 1} 5L, B c=c1 +c WEFTIER R, T ¢ MIEHRAER
B AT

(1) ¢>0 &)W

% u >0, N(t) BRI FSHEA 7%, k> 1, W 7 Z22¥0h A HEEREILEE. BE 0,7)
N R(t) > 0, BI7E (0,m) B AakA, FIA Doob {ERFERM R(t) BIFIKIRD K, 14
Wang F1 Wu (2000) 5 (2.6) =X HIE B A 15

(u) = E[B(R(n))]. 2.2)
i (2.2) 4% o wtes

B(u) = A /0 exp{—As}ds /_ Bt en— 2)dF(). (2.3)
Az =u+cs, § (2.3) B
Bu) = %exp{)\u/c} /u T exp{=Az/c}d / Oo B(z — 2)dF(2)

0

= %exp{)\u/c}/:mexp{—)\x/c}dx [)\1/090(1)(.17 —2)dFi(z) + )\2/ ®(z — 2)dF, (z)] .(2.4)

—0o0
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FA (2.4) WJHE
FI 2.1 2 u>0 F 7E[0,00) k. F 7E (—o0,0] LA ESEREERE, N &(u) 7E [0,00)
TR

TE (2.4) BuXF w KIS w118
EH 2.2 Su>0,F, B AESFEERE, N o) HEW RS - MR
&'(u) = %@(u) - % "S- 2)dF()
A1+ Ao DY A [0
= Mg ?/0 B(u— 2)dF (2) — ?/mqm _dR(z).  (25)

(2) c<0#HH
&ty = —ufe, T =to Ay, BIRTE (0,T) 1 R(t) > 0, IR RERE. X T <t WERE
i, 15 (2.2) 260
B(u) = E[B(R(T))). (2.6)
 (2.6) 15

—u/c u+cs
S(u) = exp{iu/c}®(0)+ A\ / exp{—(\1 + )\z)s}ds/ ®(u+ cs — z)dFi(2)
0 0
—ufe 0
o /0 exp{— (A + Aa)s}ds / B(u + cs — 2)dFy(2). 2.7)

—00

A r=u+cs, B (2.7) RE

+oo z
Bu) = exp{ru/c}d(0) + %exp{)\u/c} / exp{—\z/c}do /0 B(z — 2)dF (2)
+oo 0
+% exp{)\u/c}/ exp{—/\x/c}dx/_ O(z — 2)dFa(2). (2.8)

H (2.8) AR

FIE 23 2 u>0 F fE[0,00) k. F 7E (—o00,0] b ELEREERE, M &(u) 7E [0,00)
RS
T (2.8) Bissxt u KA 718

EIE 2.4 TEEM 23 WEMHT, o) WRMTHS - MR

_ M +)\2<I>(u) _ ﬁ/ué(u_z)dpl(z)_ ﬁ/o O (u — 2)dF(z). (2.9)
0 ¢ Joco

Cc C
HEH 2.2 fEH 2.4 &, B c WM, o(u) & ER S - #HaTRE. H
HEEE 2.1 MER 2.3 WLAEH, o WIERMMEARR, W (u) PR RHRD T RIEAR .

@'(u)

§3. Lundberg ANZER;

BIRTTE oo, G 7 1 reo B, Mi(r) = E[exp{rZ{l)}] =00, Y r<re B, M(r) < oo.
A reo = 00. &
X(t) = ct — S(t), t>0. (3.1)
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Xt 700 < 00, HH A1
Efexp{—rX(t)}] = exp{tg(r)},

A g(r) = MMy (r) + Ao Ma(r) — M — A — re, Ma(r) = Efexp{rZ*}].

& {Fy : t >0} /& R(t) B5E&LE AR UE, WA Protter (1990) 55— EH 31 41 {F; :

t >0} AELER), {ij Grandell (1991) 25 10 TR REER A AHE T A5 HE 1.
5131 4 M,(t) =exp{—r(u+ X(t)}/exp{tg(r)}, t > 0, W M,(t) & F;- B
SI3E 2 g(r) 7 (0,00) WAME—IEAR.

MEBA:  pE SRR g(r) TE (—00,700) WHEL B FXL, HH

9(0) =0,

Jim g(r) = +oo,

g'(r) = MM (r) + A2 My(r) —c,
9'(0) = Aypur + Aoz — e < 0,

" (r) = ME[(Z)? exp{rZ("}] + ME[(Z{)? exp{rZ(}] > 0,

LA g(r) EZ R AMMGENT 0 BFE (—oo,re0) LANMEREL, TE roo ZMMHEEXT 0, #

9(r) 7 (0,70) PIAME—IEMR. #
MABTTE, 7 Grandell (1991) 55— (20) KaGiEH Al 1%

¥(u) = P(T, < +00) < exp{—ru} il;g) exp{tg(r)}.

(3.3)

LSRRI, KRS T R, 1R sup expltg(r)} < oo BIAHET,
r BUER RS, 4 R fREX—{H, # R % Lundberg #5430, W& LR&MH R BRN

g9(r)=0
HIME—IEAR . £ (3.3) FlL r = R, 1%
U(u) < exp{—Ru}.

W= HE2R U (u) W R HIEEAFR (3.5) FR4 Lundberg A5
HF ¢ — (Arur + Aguz) > 0, H R KHE B AT RHE

R(t) = oo, P—ae. (to = o).

HUPERR, {7 Grandell (1991) S5—% (23) UL A 43 ©(w) B 2 B AT X

exp{—Ru}
Elexp{—R(u + X (Ty))}|Tu < +o0]

(3.6) X[FI#:5 Grandell (1991) F—F Y (23) AKX LAF .

T(u) = P(T, < +00) =

(3.4)

(3.6)
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§4.  AHIEIE. FUNKAIZR K RA B MR

ILVETERH TR, B SRR S RN BB A 7R 2 T EIREZ —. fIRHR
KRS B — 8 A RRERE N PR B B EF LA S . A RE THER
WA G LR B R B (common shock) HYRUBERL . A ¥R 2 SCERAT 78X Fivist 2 i 1
R RSB =&, 20 Ambagaspitiya (1998, 1999, 2003), Cossette 1 Marceau (2000) FI Yuen
& (2001).

DUTERFF 5 B AH DG MR 17 K H 5 AR S 1E KU R R (S 0 o SCk) 50 H &40 56 S XU
MR (S WHEMHEM £ 50 (2004)). S5E 1, XFHSCHETTHETBIE1E, SRR XU
BAL (FanAEA (1.3)). THEGIAARTES B ST MHIKIE, SRS H A SRR .

W Nia(t) = Ni1(t) + Nia(t), Nag(t) = Nao(t) + Nia(t), Fr Niy(t), Nao(t) H1 Nio(t) 252
AR, S A, A AT Ara. &

Nia(t) .
Su)= > zP,  t>0,i=1,2, (4.1)
k=1
R;q(t) = u; + cit — Siq(t), t>0,1=1,2, (4.2)
R4(t) = Ri4(t) + Raq(t) = u + ct — Sq(t), t>0, (4.3)
Hrp
Sa(t) = S14(t) + Sa4(t), t>0. (4.4)

HI T Nig 1 Nog FHILFEE 3B Nio, 8 Rig F1 Rog 03¢, B Ra(t) RETDAHRHIE, 7R
R R 72 . MY (4.3) A H LR E R, B8R A W] REF] R R e R M B AME &
&, B RIREHFBFEZBRRAZGIET:, WATRETE Rig 5 Roq TR A B A A4 .

AT (4.3) HRZ[EHAHHEXS R Ra(t) BB R BT, EEHE Ra(t) 5 (1.3)
Ht R(t) # Lundberg HERHIR/PRZR.

ffi Cossette Fll Marceau (2000) HJIEBA AR AT BAE Sq(t) HIFEBERRE N

Ms,(r) = exp{Agt[(A1 M1(r) + Moo Ma(r) + M2 M1 (r)M2(r))/Aa — 1]}
= exp{Aqt[MF,(r) — 1]}, (4.5)

HA Ng = M1+ X2 + iz, T My, (r) 2R

1
Fd(z) = /\—d[/\uFl(Z) + /\QQFQ(Z) + Ao F1 % FQ(Z)], —0<z< X (46)

B EERREL, K Sa(t) BBECH o, HATREN Fo R GTHNREE.
ML Ra(t) BB HERIEHN Ta(u), 2 u >0, N5 (3.5) RKMIH
W 4(u) < exp{—Rqu}, (4.7)

H Ry R TR
9a(r) = AaMp,(r) —Ag—cr =0 (4.8)
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HME—I1EAR, #FF Lundberg 35%k.

RARE SR AR, 1 Yuen 5§ (2001) FIEGADEEAM £330 (2004), fRiX R(t) 5 Ra(t)
BAEREAESR, BRI A = A+ M2, Ao = Ao + Ao, TEREMAT, B

T 4.1 FHu>0, c— (A\ur + A2uz2), N R < Ry.

JEER: FEEFEAMT, REFRE

g(r) = (A1 + A2) M1 (r) + (A2 + A1) Ma(r) — A1 — A2 —2Ma —er =0 (4.9)
HME—IER, T Ra Z/7F2 (4.8) MME—IEMR, TH3AT1S

g(r) —ga(r) = Aa(Mi(r) + Ma(r) — Mi(r)Ma(r) — 1)
= —Ap(Mi(r) - 1)(Mz(r) — 1)

> 0.

W g(r) 76 ga(r) ZHTS = BiFHB, M R<Rs.  #

BEW L, EHMZRRIAMXIE. AXKEMEEEHAE Lundberg F8E0K T 38 M LB AH
AR Lundberg 5%, X5 3CERAARSCIE KB (357X AHT) BALR Lundberg $8505 €
1180 S2 B AH R AL ) Lundberg F8ERI R/ G RIESFAH I . X2FT LABRARA, B2 (4.3) FA9AH
RHEBRME Rig THIXKHEK, HAE Ry TRGFEL, HoE 4.1 FHSERZEHEY.

Bl ZF()=1-e% 2>0 Fz)=¢€* 2<0, i1 =2, daa =3, A2 =2, ] A\ =4,
Ao =5, 1 =2, pp = -1, A =Xy + dope =3, FfE c— A >0, RHE ¢ = 4. BT FHRE (4.9)
) ) s

A W
1—r+1+r I-dr=0,

HME—IEM Ry = 0.0447. 52 (4.8) tbHy
1 3 1 1
05—r + 1+7‘+ 05—r 1+7
HME—IFAR Ry = 0.0542. BRE R < Ry
Fl2 FFRGR=1-e7 2>0, F(2) =%, 2<0, \j1 =2, A2 =3, A2 =2, ] \; =4,
Ao =05, =1, pp=-2, A=—6, FE c— A >0, R ¢ = —4. WiTTHE (4.9) fbA

4 + 2.5
1—r 0547

HME—IEMR Ry = 0.0941. 772 (4.8) b H
2 15 1 1
1—r 147 1—7r 05+r
HME—1FM Ry = 0.1172. F#EH R < Ry.
® B = exp{—Ru}, By = exp{—Rqu}, W B 1 By 537\ 2 32 F1AH 3B AH B XU R AR 2 14
PR LR ARG 1 A, SR AR BB AR _E R BUE N T R PR

—7—4r =0,

—9+4+4r =0,

—74+4r =0,
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u B By Bq/B
1 0.9563 0.9472 0.9905
3 0.8744 0.8498 0.9719
5 0.7996 0.7624 0.9535
10 0.6395 0.5816 0.9095
15 0.5115 0.4435 0.8671
20 0.4090 0.3382 0.8269
30 0.2616 0.1967 0.7519
40 0.1673 0.1144 0.6838

M EREBJE—FIAE Y, MEVGREARKNER, MK XS R R LR -5

R BB R LR ERBREY . XE—ERE ERIBERBERIER, K2
[ B4 A A R BB AR R B S i) A
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Ruin Probability for a Risk Process with Positive
and Negative Risk Sums

Yu FANGMING WANG GUOJING
(Department of Mathematics, Suzhou University, Suzhou, 215006)

In this paper, we consider a risk process with positive and negative risk sums. We derive

the integral-differential equation for the ruin probability. We obtain the exponential inequality for

the ruin probability. We study how the dependence between the two classes of insurance business

impacts on the ruin probability. Finally we give two examples to show the numerical results.





