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Abstract

In this paper, we consider a discrete risk model with delayed claims and randomized
dividend strategy. The expected discounted dividends before ruin are studied.
Difference equations for the expected discounted dividends are derived and solved.
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1 Introduction
In the compound binomial model, the surplus process for an insurance company is de-
scribed as follows:

U=u+t-[X1& + X6+ -+ X&), t=1,2,3,...,

where u is a nonnegative integer denoting the initial surplus, {X,}{°, is a sequence of i.i.d.
random variables denoting the individual claim sizes. Let X denote the generic version of
X’s and define their common probability function by

Se=Pr(X=k), k=12,....

The Bernoulli sequence {£}{° is used to denote claim occurrence such that & = 1ifa claim
occurs in the time period (¢ — 1, £], and &; = 0 if no claim occurs in the time period (¢ -1, ¢].
It is assumed that

Pr(& =1) = ¢, Pr(§,=0)=1-¢,

where 0 < g <1.

The compound binomial risk model has been studied by many authors, for example,
Gerber [1], Shiu [2], Willmot [3] and Dickson [4]. Recently, some extensions have been
made on this model. Yang et al. [5] study the ruin probabilities in a discrete Markov risk
model. Yang and Zhang [6] consider a discrete renewal risk model with two-sided jumps.
Gerber et al. [7] modify the compound binomial risk model by dividend payments. Chen
et al. [8] study the survival probabilities in a discrete semi-Markov risk model.

In reality, insurance claims may be delayed due to various reasons. The compound bi-
nomial risk model can be extended by involving two types of insurance claims, namely
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the main claims and the by-claims. We use {X;} and {§;} to denote the main claim sizes
and the indicators for their occurrences, respectively. We assume that each main claim
induces a by-claim. The by-claim and its associated main claim may occur simultaneously
with probability p (0 < p < 1), or the occurrence of the by-claim may be delayed to the next
time period with probability 1 - p. Let {Y;}?°, be ani.i.d. sequence to denote by-claim sizes
and let Y be a generic variable of the by-claim. Define the probability mass function of Y
by

g=Pr(v1=0), [=12,....

Let S¥ and S} be, respectively, the total main claims and by-claims up to time ¢, where the
superscripts X and Y are used to indicate main claim and by-claim, respectively. Then the
delayed risk model U*> = {U;°}75, can be described as follows: U5° =u and fort=1,2,...,

U =u+t-S*-5;.

For the study on risk models with delayed claims, we refer the interested readers to Yuen
and Guo [9], Yuen et al. [10] and Xiao and Guo [11].

Recently, risk models with randomized dividend strategy have received a lot of atten-
tion in the literature. Albrecher et al. [12] study the expected discounted dividends in the
compound Poisson model with randomized dividend decision times. Avanzi et al. [13]
consider a periodic dividend strategy in the dual model. Zhang [14] considers a perturbed
compound Poisson risk model with a randomized dividend strategy. Zhang and Cheung
[15] investigate the randomized dividend strategy in a Markov additive risk model. For the
discrete risk model, Tan and Yang [16] propose a randomized dividend strategy by modify-
ing the compound binomial model. In their model, whenever the surplus process is larger
or equal to a barrier b (a positive integer), the company will possibly pay dividends at the
end of the next period. He and Yang [17] consider a compound binomial model, where
dividends are randomly paid to shareholders and policyholders. In this paper, we employ
a randomized dividend strategy to modify the delayed risk model U/*°, and denote the
modified model by U’ = {I?}%°,. As in Tan and Yang [16], for £ = 0,1,..., we assume that
whenever U? > b, a dividend of size n,,; is possibly paid at the beginning of the (¢ + 1)th
period (¢, ¢t + 1], where {1,}%, is a Bernoulli sequence such that

Pr(n; =1) =6, Pr(n,=0)=1-0, 0<6<1.

Now the total dividends paid up to time ¢ can be expressed as
t
Zi=) Mt oy E=1200s
j=1
Starting from the initial surplus U = u, we have for t = 1,2,...,
U =u+t-S*-8"-2,.

Associated with the model U?, we define the ruin time by

b =inf{t21:l,[f’<0},
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where 1% = 0o if U? > 0 for all ¢. The total discounted dividends paid off before ruin are
given by

b
T
_ -1
D= Z Vo g sy
t=1
where 0 < v <1 is a discount factor. Given the initial surplus u, we define
V(u;b) = E[DIU} = u]
as the expected present value of discounted dividends paid off prior to ruin.
2 Difference equations
In this section, we derive difference equations for the expected discounted dividends paid
before ruin. First, we introduce an auxiliary process U’ defined as Ug = u and for ¢ =
1,2,...,

I:[f:u+t—1_/—5§(—StY—Z,

where Y independent of other random variables is distributed like Y, and

t
Zi=) ap 2 E=1200
j=1

Accordingly, we define the ruin time by
tP=inf{t>1:U’ <0}

with 7% = oo if ? > 0 for all £. For the risk model /%, the discounted dividends paid before
ruin are given by

=b
D = Z Vt_lntl([ltb,lzb)'
t=1
Define the expected present value of discounted dividends paid before ruin by
V(u; b) = E[D|I:Ib = u]

For the surplus process U, consider the following situations:

(1) no claim occurs in (0,1] and no dividend is paid in (0,1];

(2) no claim occurs in (0,1] and a dividend of 1 is paid in (0,1] (if & < b, this case does
not exist);

(3) a main claim and its by-claim occur simultaneously in (0,1], and no dividend is paid
in (0,1];

(4) a main claim and its by-claim occur simultaneously in (0, 1], and a dividend of 1 is

paid in (0, 1] (if u < b, this case does not exist);
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(5) amain claim occurs in (0,1] and its by-claim is delayed to the next period, and no
dividend is paid in (0,1];
(6) a main claim occurs in (0,1] and its by-claim is delayed to the next period, and a
dividend of 1 is paid in (0,1] (if u < b, this case does not exist).
Note that in situations (1)-(4), the surplus process UL’ will regenerate itself after the first
period; whereas in (5)-(6), U” will switch to I?. For 0 < u < b, no dividends will be paid
in the first time period, then we have

V(u;b) =v(l—q)V(u+1;b) + vq(1 - p) Z fiV(u+1-k;b)

k<u+1
+vgp Y fgVu+1-k-1b), 2.1)
k+l<u+1
where we use the convention chzi - =0 for i >j. Whereas for u > b, a dividend will be paid

at the beginning of the first time period with probability 8, then we have

V(u; ) =0 +v(1—q)1-0)V(u+1;6) + v(1 — q)0 V(u; b)

+vg(1-p)1-0) kal_/(u+ 1-k;b)

k<u+l

+vq(L-p)0 Y fiV(u-k;b)

k<u

+vgp(l-0) Z figV(u+1-k-1;b)

k+l<u+1

+ vgpo Z figV(u—k-1LDb). (2.2)

k+i<u

Similarly, for model UI°, we have for 0 < u < b,

V(u;b) = v(1 - q) Zg;V(u+1—l;b)+vq(1—p) Z figV(u+1—k-1;b)

I<u+1 k+l<u+1
vvap Y figignV(u+1—k—1-mb), (2.3)
k+l+m=<u+1

and for u > b,

V) =0 +vA-q)1-0) Y gVu+1-Lb)+vA-q)0 Yy gV(u-15b)

I<u+l I<u
+vg(1-p)1-0) Z fkgﬂ_/(u +1-k-1b)
k+l<u+1
+vq(L-p)0 Y figiV(u—k-1b)
k+l<u
+vgp(1-6) Z frgigmV(u+1-k—1-m;b)
k+l+m<u+1
+vapd Y figignV(u—k—1-m;b). (2.4)

k+l+m=<u
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3 ThecaseO<u<b
In this section, we consider the case 0 < u < b. In order to simplify (2.1) and (2.3), we define

the following auxiliary functions:

V(l - Q), X = 0,
qf,ll(x) = —1, X = 1,
vgp Z/Hl:x.fkgl’ X = 2, 3,...,
@) 0, x=0,
q-12(x) =
vg-p)f, x=12,...,
0, x=0,
g-21 (x) = V(l - fI) X x=12,
V(l - q)gx +vqp Zk+l+m=xfkglgm’ x=3,4,...,
0, x=0,
q7v22 (x) = _17 X = 1,
Vq(l _p) Zk+l:xfkglr x=2,3,....

It is easily seen that the difference equations (2.1) and (2.3) can be rewritten as follows:

Zz:é q-1nx)V(u+1-x0b)+ Z;‘:ll q-12x)V(u+1-xb) =0,
S @)V +1-x0) + Y 4 g () V(u+1-xb) =0,

u=0,1,....,b-1. (3.1)

Now we relax the restriction 0 < u < b to u > 0 in (3.1), and let (x1(«), x2(«)) be the

corresponding solution, i.e.

S @)+ 1-x) + X g @) X+ 1-x) =0,
Z,“;i g-n®)x(w+1-x)+ Zf::ll G-22@X) 2 +1-x)=0,

u=0,12,.... (3.2)

In order to get (x1(u), x2(u)), we use the generating function method. In the rest of this
paper, we put a hat on top of a function to denote its generating function. For example,

o0 o0
f@=) % @&=) Za ld=<1
k=1 I=1
For the convolution

g =Y fig

k+l=x

since f * g(0) = f * g(1) = 0, its generating function is given by

00 00 00 x—1 00 00
D2 e =3 7 ) figi=) #) figek =D h ) 7T gk =D
x=0 1 k=1

x=2 k+l=x x=2 k= x=k+1
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It is not hard to see that

G-1(@) =v[1-q+qpf(2E()] -z
4-12(2) = vq(1 - p)f (2),
4-21(2) = v8(@)[1 - q + qpf (D3(2)],

4-2(2) = vg(1 - p)f (2)8(2) - z.

For example,

q-22(2) = szq—,zz(x) =-z+vq(l-p) Z kagl

x=0 x=2 k+l=x

=vg(1 - p)f (2)3(2) - z.

For 0 < |z| < 1, multiplying the first equation in (3.2) by z* and then summing over u
from 0 to 0o, we obtain

o] [od] u+l
0=q-1u(0)) Zxm+1)+Y 2> g n@)x+1-x)
u=0 u=0 x=1

u+l

oo
Y2 g @)X +1-x)
u=0 x=1

1 o0 1 o0 o0
=q_11(0)- 2w +1) + - Zg_nu(x 2N (w+1-x
q-u( )z; x( ) z; q-u( )u;x xi( )

1 o0 o0
- D @) Y 2w +1-x)
x=1

u+l=x

- 4 O[@ 0O+ L[i @) -4 1O + i 0@,

which leads to

4-1(2) x1(2) + q-12(2) X2(2) = g-11(0) x1(0). (3.3)
Similarly, from the second equation in (3.2) we can obtain

4-21(2)X1(2) + - 22(2) X2(2) = 0. (3.4)
Immediately, solving (3.3) and (3.4) gives

~q-11(0)7-21(2) x1(0)
22 - z2v[1 - g + qf (g (2)]

q-11(0)g-22(2) x1(0)
22 - 2v[l - g + f (2)g(2)]

Ailz) = R2(2) =

where we have used the fact

G-1(2)-222) - §1-12@)G-n(2) = 22 — 2v[1 - g + ¢f 2)§(2)].
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Hence, we conclude that the solution to the difference system (3.2) is uniquely determined
by the initial value x;(0), from which we know that the solution to (3.1) can be expressed

as follows:
V(u; D) = ah_;(u), V(u;b) = ah_s(u), u=0,1,...,b-1, (3.5)

where « is an unknown constant, /_;(#) and /_,(u) are determined by the generating

functions

W_k(2)
2-V[1-q+qf2)§@)]

h_x(z) = k=1,2, (3.6)

with

Ww_1(2) = v(1 - 9)4-2(2)/z, W_2(2) = —v(1 - 9)q-2(2)/z.

Note that w_;(z), w_5(2) are both analytic inside the unit circle. In fact, since g_51(0) =

q-22(0) = 0, we have

W_1(2) =v(1-q) ) 27 ;) =Y 2V - q)g_mx+1),
x=1

x=0
Woa@)=—v(1-q) Yy 27 q ) ==Y V(1 -q)q_m(x+1).
x=1 x=0

Hence, upon inverting the above generating functions we obtain
w_1(u) =v(l - q)g_22(u +1), w_o(u)=—v(l-q)q_n(u+1), u=0,12,....

To continue, we introduce the discrete Dickson-Hipp operator defined as
oo o0
TSO0) =) 27f () =) 2f(x+y),
x=y x=0

for some function f(x) defined on {0,,1,...}. As a matter of fact, 7,f(y) is the generating
function of f(y + -). One of the nice properties of 7, is the commutative property, i.e.

STIO) = 2T )

§—z

TTS ) =TT ) =

For more properties on this operator, we refer the interested readers to Li [18].
For y_(2) :=z— V[l — q + qf (2)§(2)], we have

y (0)==v1-q)<0, y.()=1-v>0,

which imply that there is a number p_ € (0,1) such that y_(p_) = 0. Furthermore, note that

F(2)8(z) = szf *g(x) = zZz"’lf * g(x) = 2T (f * 2)(1).
x=2 x=2
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Then we have

v (D) = - p )OI (o
z—p_

(1 ZT(f xg)(1) - pﬂ;(f*g)(l)>
— v z—p_

= (2= p)(1-vgT.T,_(f % 2)D),

which also yields for |z| <1,

<vg) T, (f*g)x+1)
x=0
y_(1) 1-v

:VQﬂﬁf(f*g)(l)zl—HZI—:<l-

quzm_(f*g)(x +1)

x=0

VaT.T,(f x| =

Page 8 of 14

Hence, we conclude that ¢(x) := vgT,_(f * g)(x + 1) is a defective probability function.

Now for k=1,2,
- W_i(2)
h_ = d
x(2) (z—p-)A-vqgTT,_(f *2)1))
=S T (f ] 22,
p z—p_

After inverting the generating functions in the above formula, we obtain
[o¢]
h_']((bt) = Z¢*l * V_V—,k(u)r k=12,
=0
where
u
w_y(u) = - Z p:(”_x)_lw_,k(x), u=0,12,....
x=0
The j-fold convolution ¢*(x) in (3.7) is recursively defined as

¢7(x) =Y ¢V (x -y ()

y=0
with the starting point ¢**(x) = 1(x-0).

4 Thecaseu>b
In this section, we consider the case u > b. First, we introduce the following auxi
functions to simplify (2.2) and (2.4):

v(1-q)1-0), x=0,

() = -1+v(1-q), x=1,

Teni¥) = vgp(l - 0)fig1, x=2,
vapl(1=0) D 1o fi& + 0D g p i figll, x=3,4,...,

(3.7)

liary
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0, x=0,
g+12(x) = { vg(1 - p)(1 - O)fy, x=1,
vg(1-p)[(L-0)f, +0f, 1], x=2,3,...,
0, x=0,
v(l-g)(1-0)g1, x=1,
dom() = | VL7 DU =002+ Ogul, x=2,
’ v(1 - q)[(1 - 0)gs + 0] +vap(1 - 0)figig, x=3,
V(1 - q)[(1 - 0)gx + 0gx1]
+vqpl(L = 0) 3 ks tomenfi&m + 0 X iestimer1 Jx&1Gm), ¥ =45,
0, x=0,
(%) = -1, x=1,
G220 = vg(1 - p)(1-0) g, x=2,
vg(L=pI(A=0) 3 41 fig +0 D g onafigll, x=3,4,....

Immediately, (2.2) and (2.4) are simplified to be

Y @)V +1-x0) + Y @)V +1-xb) +6 =0,
S GV U+ 1-x0)+ Y oo W)V (w+1-x;0) +0 =0,

u=bb+1,....

Page 9 of 14

(4.1)

We use generating function method to solve (4.1). By some straightforward calculations,

we obtain

@+,11(Z) = sz%,ll(x)
x=0

=v(l-q)(1-0)-z+v(l-q)0z

+vgp(1-0)) 2 Y figi+vapd Y 2" Y fig

x=2 k+l=x x=3 k+l=x-1
v(l - q)(1-0) -z + V(1 - q)0z + vgp(1 - O)f (2)3(2) + vapdzf (2)3(2)
= V[l —-q+ qpf(z)g(z)](l -0 +0z)—z.

Similarly, we have

G412(2) = vg(1 - p)f (D)1 - 6 + 62),
G.21(2) = v8(2)[1 - g + qpf (Dg(2)](1 - 6 + 02),
Ge22(2) =vq(1 - p)f (2)g(2)(1 - 6 + 62) — z.

For 0 < |z| < 1, we have

[e¢]

u=b

u+l

Zz”_b Zq+,11(x)V(u +1-x;b)
x=0

%) 00 u-b+1

=2 2 qnOVu+Lb) + Y 27 Y gV +1-xb)
x=1

u=b u=b
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[e'e) u+l
Y 277 @V +1-xb)
u=b x=u—b+2
[o¢]
= —q+ 12(0) Zz”*l bVu+1;b) + Zz"q+ n(x Z 2PV +1-x;b)
u=b x=1 u=x+b-1
b-1 oo
Y 2 Pqn(u+ 1-x)Vix;b)
x=0 u=b

= 161+ u(0)[T;V(b;b) - V(b; b)) + %[5#,11(2) - 4:1(0)] T,V (b; b)

b-1
+ ) Tqiu(b+1-x)V(x;b)
x=0
1 1 b-1
=‘2‘1+,11( )V (b;b) + %11 +Z q+11(b+1-x)V(x;b),
x=0

and similarly

o0 u+l b-1
S @V +1-xb) = —q+ @TVB:b) + Y Tqia(b+1-x)V(xb).
u=b x=1 x=0

Now multiplying both sides of the first equation in (4.1) and summing over # from b to
00, we obtain

g @TV(b;b) + 4122 T,V (B;6) = 4., (0) V(b3 b) — adhr (2) — 02(1 - 2) 7, (4.2)

where
b-1 b-1
$1(2) =Y Tqinb+1-x)h1®) + Y Toqob+1-x)h_o(x).
x=0 x=0

Applying exactly the same arguments to the second equation in (4.1) gives

§:21D TV (B;b) + 4122 (2) T,V (b3 b) = —ad(z) — 0z(1 —2)™" (4.3)
with
b-1 b-1
$22) =Y Tequn(b+1-)h_1(®) + Y Toqooo(b +1-x)h_(x).
x=0 x=0

After inverting the generating functions ¢;(z), ¢»(z), we obtain for u = 0,1,...,

b-1 b-1

@)=Y qun(u+b+1-x)h 1®) + Y qonu+b+1-x)h_ (%),
x=0 x=0
b-1 b-1

@)=Y qun(u+b+1-0h y(6) + Y qion(u+b+1-x)h ().

x=0 x=0
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Note that
3+11(2)3422(2) = §112(2) G121 (2) = 2 — 2va(2),

where a(z) =[1-q + qur (2)g(2)1(1 — 6 + 6z) is a probability generating function with the
corresponding probability function given by

1-g9)(1-96), x=0,
alx) = 1-q)9, x=1,
q(1-0)figi, x=2,
q(l - 9) Zk+l=xﬁ<gl + q@ Zk+l=x—1fkgl’ x=3,4,..
Then solving (4.2) and (4.3) results in
T,V (b; b)
OV (b;5)q, 22(2) 2 + 4, 12(2)P2(2) — G 22(2)P1(2) + O(1 = 2) ' [G112(2) — 1,02(2)]
- z—va(z) ’
(4.4)
TV (b; b)
_ ~q.,1(0)V(b;0)q,21(2)/z + g, 21(2)P1(2) — 2, 1 (2)2(2) + 0(1 = 2) (G4 21(2) — 41,11 (2)]
- z —va(z) )
(4.5)

For y,(z) := z — va(z), we have
y+(0)=—v(1-¢)(1-0) <0, y+(1)=1-v>0,
then there exists a number p, € (0,1) such that y, (p,) = 0, which also implies that p, is the
zero point of the common denominator of (4.4) and (4.5). Note that V(u; b) cannot grow

with an exponential rate, then we conclude that p, is also zero point of the numerators of
(4.4) and (4.5), and this leads to

g+1(0)V(b; b)
= oz[p+(/31(p+) - P+€52(p+)@+,12(/0+)/@+,22(/0+)] +0p.(1- P+)71 [1 - é+,12(/)+)/é+,22(p+)]

= ot[,o+(/31(p+) - ,0+</32(,0+)@+,11(/0+)/é+,21(/0+)] +0p,.(1- p+)71 [1 - @+,11(P+)/@+,21(/3+)];

where the second equality holds since g, 11(0+)7+,22(0+) — G+12(0+)g+,21(p+) = O thanks to
y.(p4) = 0. For convenience, set

ko = 0p,(1 - p+)71 [1 - @+,12(p+)/é+,22(l3+)],

ki = ,0+</31(,0+) - ,0+¢32(P+)51+,12(,0+)/@+,22(P+)~

Then we have

g+ (0)V(b;b) = ko + k. (4.6)
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It follows from (4.6) that the numerators in (4.4) and (4.5) reduce to

g 1(0)V(b;0)q.22(2) 1z + 2 12(2)92(2) — @, 22(2)P1(2)

+0(1 - 2)"[G412(2) = G122(2)]

= C10(2) + i (2) (4.7)
and
~-q:1(0)V(b;0)q:21(2)/z + g, 21(2)$1(2) — g, 1(2)P2(2)
+01-2)"[g:21(2) — 212
= £20(2) + i (2), (4.8)
where

£10(2) = ko 22(2)/z + 01 - 2)™ [G412(2) - §:.22(2) ),
012 = ki 22(2)/z + 41,12(2)$2(2) = §4.22(2) 1 (2),
£20(2) = ~koGs21(2)/z + 01— 2)™! [421(2) - .1 (2)],

201(2) = ~k1§,21(2)/z + G021 (2)P1(2) — G4 1 (2) B2 (2).

After inverting the generating functions in the above formulas, we obtain forx = 0,1,2...,

C10(x) = kogi22(x +1) +0 Z[ﬂh,lz()/) -q.20))

y=0

n(®) = kg2 (x + 1) + g4 12 * 02(x) — g4 22(2) 1 (%),

$20(x) = —kogs21(x +1) + 6 Z[%m(}’) -q.10)]

¥=0

$o1(%) = ki1 (% + 1) + g1 * @1(%) — g1 * @2(x).

Furthermore, using 2,»0(,0+) + afjl(p+) =0,j=1,2, we have

Go(2) + ag(2) = Lo(2) + agi(2) - [Golps) +ag(ps)]

= sz[§jo(x) +agp(x)] - Z P [gjo(x) + ag(x)]
x=0 x=0

= ZZZX_I[QO(?C) +ody (x)] — P+ Z o7t [é'jo () + gy (x)]

x=1 x=1
=2T50(1) = i Tp, 0j1(1) + @[2T250 (1) = o4 Ty, £a(1)]
= (2= p)[TT0, 5o() + T, T,, 51 (D). (4.9)

Similarly, for the common denominator in (4.4) and (4.5), using y, (p.) = 0 we obtain

z—va(z) =z - p, —v][a(z) - alp,)] = (z - p)[1 - vT. Tpra(D)], (4.10)
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which also gives for |z| <1,

VT T al VZz"ﬁ+a(x+1

x=0

<

VZ7;+61 x+1)

= |V7I7;+(l(1)| =1- 11_V

<1

— M+

Hence, B(x) := v7,, a(x + 1) is a defective probability function.
Now plugging (4.9) and (4.10) into (4.4) gives

T 75, o) + T, T,, 5 (1)
1-vT,Tsra(1)

T.V(b;b) =

o0

VI T aY [ T2, o) + o T, cu ()], (4.11)
=0

~.

upon inversion, which yields

V(b +u;b) = yno(u) + ey (), u=0,1,..., (4.12)
where
Yio@) =Y > BIu-0T, 00, Y@ =Y > BYu-x)T, tnx).
j=0 x=0 j=0 x=0

Similarly, from (4.5) we can obtain
V(b +u;b) = Yoo(u) + aPor(), u=0,1,..., (4.13)

where

Yao(u) = Z Z B (u — x) Ty, La0(%), Yo1(u) = Z Z B (u —x)T,, L1 (x),

j=0 x=0 j=0 x=0

where the j-fold convolution 8% is defined as in ¢*.
It remains to determine the unknown constant «. To this end, we set # = b —1 in the first

equation in (3.1) to obtain

b b-1
Y anb-2)Vsb)+ Y g unb-xVxb) =0
x=0 x=0

Then plugging (3.5) and (4.12) into the above equation gives

oo q-1(0)y10(0) ‘ (4.14)

g-1n(0)Yn(0) + Y20 g (b —x)h 1 (%) + Y28 g 1a(b— x)h_5(%)

Finally, we summarize the main results in the following theorem.
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Theorem 1 The expected present values of dividends V (u; b), V(u; b) can be expressed as

follows:
V(I/l;b) — ah—,l(u)x u= 0,1,...,b—1,
Yo —b)+aynu(u—->b), u=bb+1,...,
‘_/(M,b) _ Olh_,z(u), u=0,1,...,b-1,

Vao(u—b) + ayn(u—b), u=bb+1,...,
where « is given by (4.14).

5 Conclusion

Dividend problems are hot topics in insurance risk theory. In this paper, we consider a
compound binomial model with delayed claims. Suppose that the insurance company will
possibly pay dividends when the surplus level is larger than a given barrier 5. The expected
present values of dividends paid before ruin are studied. We derive systems of difference
equations for V(u;b) and V(u;b), and get the solutions by generating function method.
The main results given in Theorem 1 show that the analytic expressions for V(;b) and
V (4; b) can be obtained.
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