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Abstract

Consider a two-class claim risk model perturbed by Brownian motion, where the two claim processes
are independent Poisson process and generalized Erlang(2) process respectively. Taking the Ger-
ber-Shiu function as the research object, the integral-differential equations and the Laplace trans-
form expressions satisfied by the penalty functions in the cases of ruin caused by claims and per-
turbation are obtained first. When the claim amounts of both classes follow an exponential distri-
bution, a specific numerical example is given.

Keywords

Two-Class Claim Process, Generalized Erlang(2) Distribution, Diffusion Disturbance, Gerber-Shiu

WEDA: . B PEERE TS ) Gerber-Shiu BREL[)]. B HEA%3E R, 2025, 14(6): 236-247.
DOI: 10.12677/aam.2025.146315


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2025.146315
https://doi.org/10.12677/aam.2025.146315
https://www.hanspub.org/

e

Penalty Function

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 518

& 40 A R R PO AR R AL R TR P e e A A . BEE RS R R R, IR EIE SR T
X 2 YER I B AR R, SRR IR TR B 20 (e & 35 FE ek B 1L B FE ek, B A o AT LA R
7T 2 AR R SR SRR TR AR (2 WOCHR[1]-[4]). B B LI, R H5BU8 Hans Gerber 5 Elias Shiu
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A Sun B 5T T 7E Erlang(2) USSR T IRTHEE ST ILAE T bR . X T PSSR G 208 RSB AY, SCHR[6]15 18 T 7
Fid 53024 Poission AR X Erlang(n)id FEMIE T, SCHER[7IBEFL 1 R R Bk d #2453 724 Poission
REFERITT S Erlang(2) it FERITE T, ASCHESCHR[7]M 56 R EAF S T30S R I B ST BAE T s 4. o F ikl
WA, FRATIA3 2 T Gerber-Shiu 751 R 200 2 ARG - T 7R hr R AR e DA K IO SE B T A

2. RIS
AR SCH HE R S T AR A TETFA 43R Erlang(2) 4271 19— 25 F PR KU BERL {U ()5t 20},

Ny(t) Na(t)

U(t)=u+ct—> Y, — > Z +0oB(t)

i=1 i=1

Abu>0 WG R A, c ARIRE, WERREHY, |, 2 I IEMREIEEFS], HoAmREch
F(x), BERECH f(x): “RRWNE(Z | VIR IERBENR RS, HATREBOAV (x), HEK
BNV (X) o H g, 1 gy FoRY RN Z 990 (N, (1)1t 20} ZBHCN A IIARA A, FoR BN %]t 13— %
IR ZRIE UL (N, () :t> 0} FoRBIN 21t I35 "R BBIRIELEL N, (1) =sup{n:T,+T,++T, <t} ,
Horh (T, T, -} RASZR AR IR AR 87 51, R 58 2 RIS R (a1 BE, IR Erlang(2)730 46, T, = Ly + L, »
Hoep (L} I ANSEON A MERBUMGBENR R, (L, ) NSO A4, RBU BN & L4, U (1)
WE—MRET {B(t),t> 0} RAREMAIHIZE), o MY ESHL.
R EAMBB Y, ) M Z, ) RAHEARSL, BARSET N, (t) F1N, (t) » A PRIER ™ AR SR A,

LRGP C> A, + At py o SESUHFAIFIEIN T =inf {t20,U (t) <0}, T =00, Gerber-Shiu &% :

Aty

m(u)=E[ew(U (T =),u (T))1(T <=,U (T)<0)|U(0)=u],
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FE Q)T
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3. KEERKRETE
ST 2 R AR, WT, =0, T, Zvﬁ%ﬁ“— (95 K R SA I ). 24

U, =08, %tFk=12-

Ny(Ty) (vy)
U, =u+cT, ZZ - Y Y, +0B(T)= u+z[cv -Z,- Z Y, +oB(V )]
j=1 i=1
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Ele E =Ele E E[e™]=1. ®)
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Ny(Vp) Ny (V1)
(cs=6Vy=sZ3-s Y. Yi+osB(Vy) (cs=6)Vp-s Y Yi+osB(Vy)
E[e = }: E[E{e = Vl”
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2

{—s +Cs— (é+l+ll)+ﬂ.f(s)}l w {%252+cs—(6+1+12)+).f(5)}1
f e dt—joe dt |v(s) =1,
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¢, (u)=(1-Adt)(1-Adt)e"E [qﬁm (u+cdt+oW (dt))}

+Adt(1- A,dt)e" U:%dww(dt)qﬁm (u+cdt+oW (dt)-y) f(y)dy

©)
+Ilicdt+gw(dt)w(u +cdt+ oW (dt), y—u—cdt—oW (dt)) f (y)dy}
+ Aydt(1- Adt)e "¢ , (u+cdt + oW (dt))+o(dt),
¢, (u) = (1-Adt) (1 A,dt)e ""E[ ¢, (u+cdt+oW (dt)) ]
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(10)
+Iicdt+dw(dt)w(u +cdt + oW (dt), y—u—cdt—oW (dt)) f (y)dy}
+Azdt(l—ldt)e’ddtf:ﬂdww(dt)yﬁlvl(u +cdt + oW (dt)—z)v(z)dz+o(dt),
#1(u) = (1- Adt) (1- 4 dt)e *"E[ ,, (u+cdt+ oW (dt)) ]
+adt(1- Adt)e 2 [N g (U odt+ oW (dt) - y) £ (y)dy (11)
+ 4,0t (1- 2dt)e "¢, , (u+cdt + oW (dt))+o(dt),
#5(u) = (1- Adt)(1- Ldt)eE[ 4, , (u+cdt+ oW (dt))]
+Adt (1~ 2,dt) e U:ﬂdww(dt)qﬁn (u+cdt+oW (dt)—y) f(y)dy (12)
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+adt (1= Adt) e [y (u+cdt+ oW (dt) - y) £ (y)dy
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