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摘要:研究了一类经典Cram􀆧r-Lundberg风险模型,其在安全负载体系下进行赋税,且按门槛策略进行分

红.针对此模型,推导了破产前的期望折现总分红的表达式,并给出单独赔付额服从指数分布下的精确解.最
后给出破产时刻之前的期望折现总分红以及最优门槛的数值模拟结果.
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0 Introduction
Due to their practical importance,the

researchesfordividendstrategiesunderallkindsof
risk models have been receiving remarkable
attention.DeFinetti[1]suggestedthataninsurance
companywouldseektomaximizetheexpectation
ofthediscounteddividendsbeforepossibleruin
andshowedthatundertheassumptionofadiscrete
processtheoptimaldividendstrategyisabarrier
strategy.Bythesimilaridea,Asmussenand
Taksar[2]modifiedtheproblem withabounded
dividendrateandshowedthatintheBrownian
motionmodeltheoptimaldividendstrategyisa
thresholdstrategy.Usingtheintegro-differential
equationargument,GerberandShiu[3]considered
theCram􀆧r-Lundbergriskmodelandstudiedthe
expectedaccumulateddiscounteddividends.More
resultsonthistopiccanbefoundinRefs.[3-10].

Recently,theloss-carryforwardtaxsystem
(theamountoftaxpaymentsshouldnotleadto
bunkruptsy)hasbeeninvestigatedextensively.
Albrecher and Hipp[11] discussed how tax
paymentsaffectthe behavior ofacompound
Poisson surplus process, and established a
remarkablysimplerelationshipbetweentheruin
probabilitiesofthesurplus process with and
without tax payments. Albrecher et al.[21]

consideredageneralspectrallynegativeLévyrisk
processwithtaxpaymentsofaloss-carry-forward
type and studied arbitrary moments of the
discountedtotalamountoftaxpayments.Wanget
al.[19]consideredacompoundPoissonriskmodel
withtaxespaidaccordingtoaloss-carry-forward

system and dividends paid underathreshold
strategy,andprovidedtheanalyticalexpressionof
theexpectedaccumulated discounted dividends
paidbetweentwoconsecutivetaxationperiods.
Recently,WangandLiu[20]alsoconsideredthe
compoundPoissonriskmodelinwhichtaxeswere
paidaccordingtoloss-carry-forwardtaxpayments
anddividendswerepaidbyathresholddividend
strategy,and discussedtheintegro-differential
equation of the expected discounted penalty
function.For morerecentresultsonloss-carry
forwardtaxpayments,thereadermayconsult
Refs.[12-18].
Inthispaper,wefollowourresearchworkin

2016[20]andcontinuetoconsidertheclassical
Cram􀆧r-Lundberg risk model by including a
thresholddividendstrategyandloss-carryforward
taxpayments.Thebasicassumptionsofourmodel
areasfollows.

(Ⅰ)Theinitialsurplusoftheinsurance
portfolioisu≥0.

(Ⅱ)Theloss-carryforwardtaxesarepaidat
afixedrateγ ∈ [0,1)oftheinsurer’sincome,
whenevertheinsuranceportfolioisinaprofitable
situation (or,the surplusis at a running
maximum):Rγ,α,b(t)=max{Rγ,α,b(s):s≤t}.

(Ⅲ)Whenthesurplusreachesabarrierof
constantlevelb,dividendsaredistributedata
constantrateα<c(1-γ),wherec>0isthe
premiumrateintheclassicalCram􀆧r-Lundberg
riskmodel.

Hence,thedynamicsofthesurplusprocess
{Rγ,α,b(t),t≥0}thusaredeterminedby

dRγ,α,b(t)=(c-α-cγ1{Rγ,α,b(t)=max0≤s≤t
Rγ,α,b

(s)})1{Rγ,α,b(t)≥b}dt+

     (c-cγ1{Rγ,α,b(t)=max0≤s≤t
Rγ,α,b

(s)})1{Rγ,α,b(t)<b}dt-d(∑
N(t)

n=1
Xn),

Rγ,α,b(0)=u

􀮠

􀮢

􀮡

􀪁
􀪁􀪁
􀪁
􀪁􀪁

(1)

wherec > 0thegrosspremium rate,αthe
thresholddividendrate,1Atheindicatorfunction

ofasetA,{N(t),t≥0}aPoissonprocesswith
intensityλ>0denotingthenumberofclaimsupto
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timet,and {Xn,n ≥ 1},representingthe
amountsofclaims and beingindependent of
{N(t),t≥0},asequenceofindependentand
identically distributed nonnegative random
variables withacommon distributionfunction

F(x)whichhasapositivemeanμ=∫
∞

0
F(x)dx<

∞.Here,F(x)=1-F(x)isthetailfunctionof
F(x).

WedenotethetimeofruinbyTγ,α,b,thatis
Tγ,α,b=inf{t:Rγ,α,b(t)<0} (2)

andTγ,α,b =∞ifRγ,α,b(t)≥0forallt ≥0.
Clearly,Rγ,α,b(Tγ,α,b -)and|Rγ,α,b(Tγ,α,b)|are
thesurplusimmediatelypriortoruinandthe
deficitatruin.

Let

mγ,α,b(u)=Eu∫
Tγ,α,b

0
e-δsdD(s)  (3)

betheexpecteddiscountedtotalsumofdividend
paymentsuntilthetimeofruinTγ,α,bunderthe
conditionthattheinitialsurplusisu,whereD(t)
denotestheaggregate dividends paid between
time0andtimet.δ≥0canbeviewedastheforce
ofinterestforthecalculationofthepresentvalue
ofthedividends.

Forconvenience,wewrite(mγ,α,b)1(u)for
0≤ u < b and (mγ,α,b)2(u)foru ≥ b.
Throughoutthepaperwedropthesubscriptsγand
αwheneverγandαarezero,respectively,anddrop
thesubscriptbwheneverbtendstoinfinity.In
addition,weshallassumethatthesafetyloading

factordefinedbyθ=
c-α-λμ

λμ
isalwayspositive.

Therestofthepaperisorganizedasfollows.
InSection1,usingsomeusefulpreliminariesand
carefulcalculations,theclosed-formexpressions
fortheexpectedaccumulateddiscounteddividends
until ultimate ruin ((mγ,α,b)1(u) and
(mγ,α,b)2(u))arederivedandtheexplicitsolution
whentheindividualclaim amountfollowsan
exponentialdistributionispresented.InSection2,
numericalillustrationsoftheexpectedaccumulated
discounteddividendsuntilruinandtheoptimal

thresholdaregiven.

1 Closed-formexpressionsfor(mγ,α,b)1(u)
and(mγ,α,b)2(u)
Inthissection,wederivetheclosed-form

expressionsfor(mγ,α,b)1(u)and(mγ,α,b)2(u)over
thelifetimeofthesurplusprocess{Rγ,α,b(t),t≥
0}.BeforederivingTheorem1.1,werestatethe
followingresultsthatwereobtainedinRef.[19].

Firstly,let
Bα,b(u,u0):=E[e-δτα,b(u,u0)] (4)

denotetheLaplace-Stieltjestransformoftheupper
exittimeτα,b(u,u0)whichisthetimeuntilthe
surplusprocess{Rα,b(t),t≥0}(withpremium
ratec,dividendrateαandthresholdb)starting
withinitialsurplusu<u0reachingu0≥bwithout
leadingtoruinbeforethatevent.Clearly,ifwelet
δ↓0inBα,b(u,u0),itreducestotheprobability
thatthesurplusprocess{Rα,b(t),t≥0}starting
frominitialsurplusu<u0reachingu0≥bbefore
ruin,whichisdenotedby (Bα,b)0(u,u0).We
writeBα,b(u,u0)=Bα,b

1 (u,u0),(Bα,b)0(u,u0)=
(Bα,b

1 )0(u,u0)for0≤u <bandBα,b(u,u0)=
Bα,b
2 (u,u0),(Bα,b)0(u,u0)=(Bα,b

2 )0(u,u0)for
u≥b.
Nowweprovideintegro-differentialequations

forthefunction Bα,b(u,u0)in thefollowing
Proposition1.1,whichwillhelpustoderivethe
closed-form expressions for (mγ,α,b)1(u)and
(mγ,α,b)2(u).

Proposition1.1[19] ThefunctionBα,b(u,u0)
satisfies the following integro-differential
equations.When0≤u<b,

􀆟
􀆟uB

α,b
1 (u,u0)=

λ+δ
c Bα,b

1 (u,u0)-

λ
c∫

u

0
Bα,b
1 (u-x,u0)dF(x) (5)

andwhenu≥b,
􀆟
􀆟uB

α,b
2 (u,u0)=

λ+δ
c-αB

α,b
2 (u,u0)-

λ
c-α ∫

u-b

0
Bα,b
2 (u-x,u0)dF(x)+

∫
u

u-b
Bα,b
1 (u-x,u0)dF(x) (6)
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  Secondly,let
Bγ(u,u0):=E[e-δτγ

(u,u0)] (7)
denotetheLaplace-Stieltjestransformoftheupper
exittimeτγ(u,u0)whichisthetimeuntilthe
surplusprocess{Rγ(t),t≥0}(withpremiumrate
candtaxrateγ)startingwithinitialsurplusu<
u0reachingu0withoutleadingtoruinbeforethat
event.

Beforepresentingthemaintheorem,wenow
introducetheanalyticalexpressionofBγ(u,u0)in
thefollowingProposition1.2,whichplaysan
instrumental role in analyzing the expected
accumulateddiscounteddividendsuntilultimate
ruin,anditsproofisrefereedtoRef.[20].

Proposition 1.2 Theresulting Laplace-
Stieltjestransformoftheupperexittimeτγ(u,u0)
isapowerofthatoftheupperexittimeτ(u,u0),

thatis

Bγ(u,u0)=(B(u,u0))
1
1-γ = h(u)

h(u0)  
1
1-γ (8)

whereh(u)is the solution to theintegro-
differentialequation

ch'(x)-(λ+δ)h(x)+λ∫
x

0
h(x-y)dF(y)=0

(9)
  Usingthepropositionsgivenabove,wenow
derivetheclosed-formexpressionsfor(mγ,α,b)1(u)
and(mγ,α,b)2(u)overthelifetimeofthesurplus
process {Rγ,α,b(t),t ≥ 0}in the following
Theorem1.1.

Theorem1.1 When0≤u<b,
(mγ,α,b)1(u)=Bγ(u,b)(mγ,α,b)2(b) (10)

andwhenu≥b,

(mγ,α,b)2(u)=
c-α

c(1-γ)-α
(mα,b)2(u)-

cγ
c(1-γ)-αexp∫

u

b
M(t)dt  ∫

∞

u
M(s)(mα,b)2(s)exp-∫

s

b
M(t)dt  ds

(11)
whereM(t)isgivenby

M(t)=
1

c(1-γ)-αλ+δ-λ∫
t-b

0
Bα,b
2 (t-x,t)dF(x)+∫

t

t-b
Bα,b
1 (t-x,t)dF(x)    (12)

  Proof When0≤u<b,nodividendswillbepaidunlesstheprocess{Rγ,α,b(t),t≥0}reachesthe
levelb,andthetrajectoriesoftheprocess{Rγ,α,b(t),t ≥0}areidenticaltothoseoftheprocess
{Rγ(t),t≥0}beforetheyarriveatb,andimplementingtheseconsiderationsleadstoEq.(10).

Whenu≥b,byconsideringwhetherornotthereisaclaimduringtheinfinitesimaltimeintervalfrom
0todtandusingthesimilarconditioningideaofRef.[15],wehave

(mγ,α,b)2(u)=αdt+(1-λdt)e-δdt(mγ,α,b)2(u+(c(1-γ)-α)dt)+λdte-δdt ∫
u+(c(1-γ)-α)dt-b

0
(Bα,b

2 (u+

(c(1-γ)-α)dt-x,u+(c(1-γ)-α)dt)(mγ,α,b)2(u+(c(1-γ)-α)dt)+
(mα,b)2(u+(c(1-γ)-α)dt-x)-Bα,b

2 (u+(c(1-γ)-α)dt-x,
u+(c(1-γ)-α)dt)(mα,b)2(u+(c(1-γ)-α)dt))dF(x)+

∫
u+(c(1-γ)-α)dt

u+(c(1-γ)-α)dt-b
(Bα,b

1 (u+(c(1-γ)-α)dt-x,u+(c(1-γ)-α)dt)(mγ,α,b)2(u+(c(1-γ)-α)dt)+

(mα,b)1(u+(c(1-γ)-α)dt-x)-Bα,b
1 (u+(c(1-γ)-α)dt-x,

u+(c(1-γ)-α)dt)(mα,b)2(u+(c(1-γ)-α)dt))dF(x) +o(dt).

Taylorexpansionandcollectionoftermsoforderdtyields

(mγ,α,b)'2(u)=
λ+δ

(c(1-γ)-α)
(mγ,α,b)2(u)-

α
λ+δ  - λ

(c(1-γ)-α)
·

 ∫
u-b

0  Bα,b
2 (u-x,u)(mγ,α,b)2(u)+(mα,b)2(u-x)-Bα,b

2 (u-x,u)(mα,b)2(u) dF(x)+
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∫
u

u-b
Bα,b
1 (u-x,u)(mγ,α,b)2(u)+(mα,b)1(u-x)-Bα,b

1 (u-x,u)(mα,b)2(u)  dF(x) .
Fromtheintegro-differentialequationfor(mα,b)2(u)inRef.[3],thatis,

0=α+(c-α)(mα,b)'2(u)-(λ+δ)(mα,b)2(u)+

λ ∫
u-b

0
(mα,b)2(u-x)dF(x)+∫

u

u-b
(mα,b)1(u-x)dF(x) ,

thenweobtain

(mγ,α,b)'2(u)=M(u)(mγ,α,b)2(u)-M(u)(mα,b)2(u)+
c-α

c(1-γ)-α
(mα,b)'2(u) (13)

Thegeneralsolutiontothisordinarydifferentialequationoffirstorderisgivenby

(mγ,α,b)2(u)= C-∫
u

b M(s)(mα,b)2(s)-
c-α

c(1-γ)-α
(mα,b)'2(s) ·exp-∫

s

b
M(t)dt  ds exp∫

u

b
M(t)dt  

(14)

NotingthatM(t)≥
δ

(c(1-γ)-α)
(>0)andtheboundaryconditionatthresholdb,onecanverifythat

C=∫
∞

b M(s)(mα,b)2(s)-
c-α

c(1-γ)-α
(mα,b)'2(s) exp-∫

s

b
M(t)dt  ds.

Therefore,wehave

(mγ,α,b)2(u)=exp∫
u

b M(t)dt  ∫
∞

u
M(s)(mα,b)2(s)-

c-α
c(1-γ)-α

(mα,b)'2(s)  exp-∫
s

b
M(t)dt  ds.

Inaddition,notingthat
c-α

c(1-γ)-α
(mα,b)2(u)-

c-α
c(1-γ)-αexp∫

u

b
M(t)dt  ∫

∞

u
M(s)(mα,b)2(s)exp-∫

s

b
M(t)dt  ds=

-
c-α

c(1-γ)-αexp∫
u

b
M(t)dt  ∫

∞

u
(mα,b)'2(s)exp-∫

s

b
M(t)dt  ds (15)

wearriveatEq.(11).TheproofofTheorem1.1iscompleted.
Example1.1 Assumethattheindividualclaimamountisexponentiallydistributedwithparameter

β>0.Wearetocalculatetheclosed-formexpressionsfor(mγ,α,b)1(u)and(mγ,α,b)2(u).
Itfollowsfrom(6.15)ofRef.[3]that

(mα,b)2(u)=
α
δ
(1-eR2(u-b))-

αR2

βδ
(β+ρ)eρb-(β+r2)er2b
(ρ-R2)eρb-(r2-R2)er2b

eR2(u-b),u≥b (16)

FromEq.(11)weget

(mγ,α,b)2(u)=
α
δ
(1-eR2(u-b))-

αR2

βδ
(β+ρ)eρb-(β+r2)er2b
(ρ-R2)eρb-(r2-R2)er2b

eR2(u-b)+

cγ
c(1-γ)-α eR1be(R2-R1)u+q1(b) 

c-α
c(1-γ)-αeR2(u-b) αR2

δ +
αR2

2

βδ
(β+ρ)eρb-(β+r2)er2b
(ρ-R2)eρb-(r2-R2)er2b ·

(q1(b))-
c-α

c(1-γ)-α

c-α
c(1-γ)-αR1-R2

2F1(
c-α

c(1-γ)-α
,

c-α
c(1-γ)-αR1-R2

R1-R2
;

c-α
c(1-γ)-αR1-R2

R1-R2
+1;-

eR1b

q1(b)e
(R2-R1)u)

(17)
where2F1p,q;l;z  istheGausshypergeometricseries,thatis,

2F1p,q;l;z  =
Γl  

Γq  Γl-q  ∫
1

0
sq-11-s  l-q-11-sz  -pds.

  When0≤u<b,byProposition1.2andEq.(10)wehave

188第11期 ThethresholddividendsintheCram􀆧r-Lundbergriskmodelwithloss-carryforwardtaxpayments



(mγ,α,b)1(u)= (β+ρ)eρu-(β+r2)er2u
(β+ρ)eρb-(β+r2)er2b 

1
1-γ

 -αR2

βδ
(β+ρ)eρb-(β+r2)er2b
(ρ-R2)eρb-(r2-R2)er2b +

cγ
c(1-γ)-α er2b+q1(b) 

c-α
c(1-γ)-α αR2

δ +
αR2

2

βδ
(β+ρ)eρb-(β+r2)er2b
(ρ-R2)eρb-(r2-R2)er2b ·

(q1(b))-
c-α

c(1-γ)-α

c-α
c(1-γ)-αR1-R2

2F1(
c-α

c(1-γ)-α
,

c-α
c(1-γ)-αR1-R2

R1-R2
;

c-α
c(1-γ)-αR1-R2

R1-R2
+1;-

er2b

q1(b)
) 
(18)

2 Numericalillustrationsandtheoptimalthreshold
Inthissection,wegivenumericalillustrationsoftheexpectedaccumulateddiscounteddividendsuntil

ruinandtheoptimalthreshold.Weconsiderthecaseofanexponentialclaimsizedistributionwith
parameterβ=2andchoosec=2,λ=1,δ=0.04,α=1.Letfurthermoreγ=0.5.Hencewehaveρ=0.

0386,r2=-0.5186,R1=0.1277,R2=-0.2610,and
c-α

c(1-γ)-α=2.WethenobtainfromEqs.(17)

and(18)that
(mγ,α,b)1(u)=20(1-e-0.2610(u-b))+5.22p(b)+1.9365(e-0.3887ue0.1277b+q1(b))2·

e-0.2610(u-b)(-5.22+1.3624p(b))(q1(b))-22F1(2,1.3285;2.3285;-
e-0.2610b

q1(b)
) (19)

and

(mγ,α,b)2(u)=(
1.0386e0.0386u-0.4814e-0.5186u

1.0386e0.0386b-0.4814e-0.5186b
)1.4286·[5.22p(b)+1.9365(e-0.2610b+q1(b))2·

(-5.22+1.3624p(b))(q1(b))-22F1(2,1.3285;2.3285;-
e-0.2610b

q1(b)
)] (20)

where

q1(b)=-e-0.2610b+
0.3887(1.0386e-0.2224b-0.4814e-0.7796b)

0.0658e0.0386b-0.4776e-0.5186b
,p(b)=

1.0386e0.0386b-0.4814e-0.5186b

0.2996e0.0386b+0.2576e-0.5186b.

Fig.1 Theexpectedaccumulateddiscounted
dividendpaymentsasafunctionofb

  Weareinterestedintheoptimalthresholdlevelb*

that maximizesthe expectation ofthe discounted
dividends(untilpossibleruin).Whentheinitialsurplus
uisgiven,onecantake(mγ,α,b)1(u)and(mγ,α,b)2(u)
forfunctionsofb.Notingthat (mγ,α,b)1(u)and
(mγ,α,b)2(u)arebothcontinuousfunctionsofb,and
sincethefunctionmγ,α,b(u)tendsto0whenbtendsto
infinity,thenthetrivialbounds0 ≤ mγ,α,b(u)≤

∫
∞

0
e-δtαdt guarantee the existence of the optimal

thresholdlevelb* .Whenu=0,1,4,5,6and8,thedata
for(mγ,α,b)1(u)and(mγ,α,b)2(u)(asfunctionsofb)
aregivenin Tab.1.Fig.1 depictstheexpected
accumulateddiscounteddividendpaymentsasafunctionofthethresholdlevelb.
Itisinterestingtonotethatwhenu <4.8,theoptimalthresholdb*remainsatthelevel4.8.

Meanwhile,whenu>4.8theoptimalthresholdb*increasesastheinitialsurplusuincreases.
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Tab.1 Thedataformγ,a,b(u)(asfunctionsofb)forsixdifferentinitialsurpluslevel:u=0,1,4,5,6and8

b u=0 u=1 u=4 u=5 u=6 u=8 b u=0 u=1 u=4 u=5 u=6 u=8

0.0 2.3059 5.169612.484214.131315.438317.2658 5.2 4.8272 7.989813.616514.851916.042417.6807

0.6 2.8791 5.251812.548914.184015.480317.2917 5.8 4.7773 7.907413.476014.698615.829717.5711

1.2 3.4225 5.664912.718414.322815.591517.3605 6.4 4.6984 7.776713.253414.455715.550317.3977

1.8 3.8944 6.445912.946514.511415.743417.4551 7.0 4.5997 7.613312.974914.152015.223517.1524

2.4 4.2702 7.068013.182714.709715.904717.5565 7.6 4.488 17.428612.660113.808714.854316.8253

3.0 4.5430 7.519513.379314.880216.045917.6469 8.2 4.3688 7.231112.323413.441414.459216.4037

3.6 4.7190 7.810713.494814.990816.142417.7117 8.8 4.2452 7.026611.974913.061314.050315.9398

4.0 4.7892 7.926913.509315.018116.171917.7349 9.2 4.1618 6.888611.739712.804813.774315.6267

4.4 4.8273 7.990113.617015.000616.167817.7390 10.0 3.9950 6.612411.269112.291513.222115.0002

4.8 4.8385 8.008513.648414.932116.126017.7216 80.0 0.0846 0.140 10.23880.2604 0.2802 0.3178

5.0 4.8353 8.003313.639614.877016.089617.7042 b* 4.8 4.8 4.8 4.0 4.2 4.3

Tab.2 Thedataformγ,α,b(u)(asfunctionofu)forthreedifferentthresholdlevel:b=10,15,20

u=0 u=1 u=2 u=3 u=4 u=5 u=6 u=7 u=8 u=9 u=10

b=10 3.9950 6.6124 8.5782 10.0728 11.2691 12.2915 13.2221 14.1139 15.0002 15.9029 16.8361

b=15 3.0486 5.0460 6.5461 7.6866 8.5995 9.3797 10.0899 10.7704 11.4468 12.1356 12.8478

b=20 2.3148 3.8313 4.9704 5.8363 6.5295 7.1218 7.6611 8.1778 8.6913 9.2144 9.7551

u=11 u=12 u=13 u=14 u=15 u=16 u=17 u=18 u=19 u=20 u=21

b=10 17.6023 18.1738 18.6043 18.9306 19.1793 19.3694 19.5151 19.6269 19.7128 19.7789 19.8298

b=15 13.5908 14.3701 15.1901 16.0545 16.9667 17.7023 18.2505 18.6632 18.9759 19.2141 19.3962

b=20 10.3192 10.9110 11.5336 12.1899 12.8825 13.6137 14.3860 15.2019 16.0639 16.9748 17.7085

u=22 u=23 u=24 u=25 u=26 u=27 u=28 u=29 u=30 u=31 u=32

b=10 19.8689 19.8990 19.9222 19.9401 19.9539 19.9645 19.9726 19.9789 19.9838 19.9875 19.9904

b=15 19.5357 19.6428 19.7251 19.7883 19.8370 19.8745 19.9033 19.9256 19.9427 19.9558 19.9660

b=20 18.2553 18.6668 18.9787 19.2163 19.3979 19.5370 19.6438 19.7258 19.7889 19.8375 19.8748

u=33 u=34 u=35 u=36 u=37 u=38 u=39 u=40 u=41 u=42 u=43

b=10 19.9926 19.9943 19.9956 19.9966 19.9974 19.9980 19.9984 19.9988 19.9991 19.9993 19.9995

b=15 19.9738 19.9798 19.9845 19.9880 19.9908 19.9929 19.9945 19.9958 19.9968 19.9975 19.9981

b=20 19.9036 19.9258 19.9428 19.9560 19.9661 19.9739 19.9799 19.9845 19.9881 19.9908 19.9929

u=44 u=45 u=46 u=47 u=48 u=49 u=50 u=51 u=52 u=53 u=54

b=10 19.9996 19.9997 19.9998 19.9998 19.9999 19.9999 19.9999 19.9999 19.9999 20.0000 20.0000

b=15 19.9985 19.9989 19.9991 19.9993 19.9995 19.9996 19.9997 19.9998 19.9998 19.9999 19.9999

b=20 19.9945 19.9958 19.9968 19.9975 19.9981 19.9985 19.9989 19.9991 19.9993 19.9995 19.9996

  InTab.2,forthegiventhresholdlevelb=
10,15,20,wegivenumericalillustrationsof
mγ,α,b(u)(asthefunctionoftheinitialsurplusu).
It’seasytoseethatmγ,α,b(u)isanincreasing
function(forfixedb)ofu,thisisbecauseifthe
initialsurplusuincreases,theinsurerseemseasier

toarriveatthethresholdlevelandreceivedividends.
Hence,largeruleadstolargervalueofmγ,α,b(u).
ThetrendsarealsoshowninFig.2,whichdepicts
thattheexpectedaccumulateddiscounteddividend
paymentsareincreasingasafunctionofuandthe
trivialbound0≤mγ,α,b(u)≤20holds.
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Fig.2 Theexpectedaccumulateddiscounteddividend
paymentsasafunctionofu
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