
Applied Mathematical Sciences, Vol. 2, 2008, no. 29, 1415 - 1430

Ruin Theory Under a Generalized Jump-Diffusion

Model with Regime Switching

Tak Kuen Siu

Department of Mathematics and Statistics

Curtin University of Technology

Perth, W.A. 6845, Australia

ktksiu2005@gmail.com

John W. Lau

Department of Mathematics

University of Bristol Bristol

BS8 1TW, United Kingdom

John.Lau@bristol.ac.uk

Hailiang Yang

Department of Statistics and Actuarial Science

The University of Hong Kong, Pokfulam Road, Hong Kong

hlyang@hkusua.hku.hk

Abstract

We investigate the ruin probability when the surplus process is gov-

erned by a generalized perturbed risk model with a Markov-switching

compensator. We suppose that the jump component of the perturbed

risk model is specified by a completely random measure process with the

compensator switching over time according to the states of an economy

described by a continuous-time hidden Markov chain model. Accord-

ingly, we assume that the force of interest, the rate of premium and the



1416 Tak Kuen Siu, John W. Lau and Hailiang Yang

diffusion volatility rate switch over time according to the states of the

economy. A simulation experiment will be conducted.

Keywords: Ruin probability; Perturbed risk model; Completely random

measure process; Markov-switching compensator; Hidden Markov chain pro-

cess.

§1. Introduction

Ruin theory has long been an important topic in actuarial science from both

theoretical and practical perspectives. This can be attributed to the facts that

ruin probability has been a popular tool for risk and performance measurement

of an insurance company in the industries and that actuarial researchers have

developed many elegant and novel mathematical results in ruin theory over

the past century. There has been a hugh amount of literature on ruin theory.

Some representative monographs in this area include Bühlmann [3], Gerber [8],

Rolski, et al. [15] and Asmussen [1]. In the classical risk theory, the compound

Poisson process has widely been used to model the surplus process for an

insurance company. In particular, it has been used to describe the aggregate

claim amounts up to a certain time. Now, the perturbed risk model described

by a compound Poisson process with a diffusion term has also become a popular

model for describing the surplus process of an insurance company, where the

diffusion term is used to incorporate an additional source of uncertainty to the

surplus process attributed to the uncertainty of the investment condition of

the insurance company. The ruin theory under the perturbed risk model has

been investigated extensively in the actuarial science literature. Some works

in this area include Dufresne and Gerber [5] , Gerber and Landry [9], Paulsen

and Gjessing [13], Yang and Zhang [17], and references therein. There are two

main reasons explaining why the risk models based on the compound Poisson

process and the compound Poisson process with a diffusion term become so

popular in the risk theory literature. First, these risk models are intuitively

reasonable and consistent with the reality. The compound Poisson process can

provide us with a natural and intuitive way to describe the aggregate claims

amount up to a certain time by modeling both the number of claims over

the specified period and the claim amount for each claim explicitly. Another
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reason is that the risk models based on the compound Poisson process and

its variants are easy to deal with mathematically. Simple upper bounds, and

in some special cases, closed-form expressions, for the ruin probabilities can

be obtained. With the advancement of the computing technologies and the

extensive use of the modern computing technologies in the insurance industry,

it becomes possible and practically useful to investigate the behaviors of ruin

probability and their implications to the financial performance of an insurance

company under some more flexible and realistic risk models for the surplus

process. In particular, one may consider a more general risk process, which

can provide actuaries with a more flexible way to model the random behavior

of the surplus process, in particular, the aggregate claim amount.

In this article, we investigate the ruin probability of an insurance com-

pany when the surplus process of the company is governed by a generalized

perturbed risk model or jump-diffusion model with a Markov-switching com-

pensator. The jump component of the generalized perturbed risk model is

modeled by a general jump-type process, namely, the completely random mea-

sure process, which encompasses the generalized gamma process, the weighted

gamma process and the inverse Gaussian process as particular cases. In prac-

tice, the arrival of claims and the claims amount may be correlated with each

other. The completely random measure process can allow the flexibility that

the jump times and the jump sizes are correlated. The property is absent in

the compound Poisson process. Here, the states of the continuous-time Markov

Chain model represents different states of an economy. The regime switching

of the states of the economy can be attributed to the structural changes in the

(macro)-economic conditions, the changes in political regimes, the impact of

(macro)-economic news and business cycles, etc. In reality, insurance compa-

nies invest their surpluses in some assets, such as bonds, shares and properties.

Hence, it is more realistic to consider a risk model with the interest income on

the surplus. This provides the practical motivation to develop the ruin theory

under interest force. In recent years, the ruin theory under interest force has

attracted much attention in the actuarial science literature. In particular, the

ruin theory in a perturbed risk model described by a compound Poisson process

under constant interest force has been investigated by Asmussen [1], Cai and

Dickson [4], Paulsen and Gjessing [13], Sundt and Teugels [16], and references
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therein. In this paper we also consider the effect of interest, and we suppose

that the force of interest switches over time according to the states of the econ-

omy. We shall conduct a simulation experiment and investigate consequences

for the ruin probability of various specifications of the jump component by the

completely random measure process.

The paper is outlined as follows: Section two presents the dynamic for the

surplus process of an insurance company in a general setting and the corre-

sponding ruin probability. In Section three, we present various specifications

of the jump component of the surplus process. The simulation results will

be presented and discussed in Section four. The final section summarizes the

paper.

§2. The Surplus Process: General Case

In this section, we shall present the surplus process of an insurance com-

pany described by a generalized perturbed risk model or jump-diffusion model

with a Markov-switching compensator. First, we fix a complete probabil-

ity space (Ω,F ,P), where P is the real-world probability measure. Let T
denote the time index set [0, T ] of an economy in which all economic ac-

tivities take place. We describe the states of an economy by a continuous-

time Markov Chain process {Xt}t∈T on (Ω,F ,P) with a finite state space

S := (s1, s2 . . . , sN). Without loss of generality, we can identify the state

space of the process {Xt}t∈T to be a finite set of unit vectors {e1, e2, . . . , eN},
where ei = (0, . . . , 1, . . . , 0) ∈ RN .

Write Q(t) for the generator or Q-matrix [qij(t)]i,j=1,2,...,N . Then, from

Elliott et al. [6], we have the following semi-martingale representation theorem

for the process {Xt}t∈T :

Xt = X0 +

∫ t

0

Q(s)Xsds+Mt . (2.1)

Here {Mt}t∈T is an RN -valued martingale increment process with respect to

the filtration generated by {Xt}t∈T .

Let {r(t,Xt)}t∈T be the instantaneous market interest rate of a bank ac-

count or a money market account, which depends on the state of the economy
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described by {Xt}t∈T ; that is,

r(t,Xt) = 〈r, Xt〉 =
N∑

i=1

ri 〈Xt, ei〉 , t ∈ T , (2.2)

where r := (r1, r2, . . . , rN) with ri > 0 for each i = 1, 2, . . . , N and 〈·, ·〉 denotes

the inner product in the space RN .

For notational simplicity, we write rt for r(t,Xt).

In this case, the dynamics of the price process {Bt}t∈T for the bank account

is described by:

dBt = r(t,Xt)Btdt ,

B0 = 1 . (2.3)

In the sequel, we shall first describe a Markov-switching completely random

measure process under the measure P. Let (T ,B(T )) denote a measurable

space generated by T , where B(T ) is the Borel σ-field generated by the open

subsets of T . Write B0 for the family of Borel sets U ∈ R, whose closure U

does not contain the point 0. Let X denote T × R. The measurable space

(X ,B(X )) is then given by (T ×R,B(T ) ⊗ B0).

For each U ∈ B0, let N(·, U) denote a Poisson random measure on the

space X . Write N(dt, dz) for the differential form of the measure N(t, U). Let

ρXt(dz|t) denote a Markov-switching Lévy measure on the space X depending

on t and the state Xt of the Markov chain process at time t; η is a σ-finite

(non-atomic) measure on T . Note that if Xt = ei (i = 1, 2, . . . , N), write

ρi := ρei
(dz|t). For some technical reasons (see Brix [2], Perman, Pitman and

Yor [14] and James [10], [11]), we assume that for an arbitrary strictly positive

function on R, h, ρi and η are selected in such a way that for each bounded

set B in T ,

N∑
i=1

∫
B

∫
R

min(h(z), 1)ρi(dz|t)η(dt) <∞ . (2.1)

We assume that the Markov-switching intensity measure νXt(dt, dz) for the

Poisson random measure N(dt, dz) is given by:

νXt(dt, dz) := ρXt(dz|t)η(dt) =
N∑

i=1

(ρi(dz|t) 〈Xt, ei〉)η(dt) . (2.2)
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As in Brix [2] and James [10], [11], we define a completely random measure

μ(dt) on T as follows:

μ(dt) :=

∫
R
h(z)N(dt, dz) , (2.3)

which is a generalized mixture of the Poisson random measure N(dt, dz) over

the state space of the jump size R with the mixing function or kernel h(z).

Define a completely random measure process μ := {μ(t)}t∈T as follows:

μ(t) :=

∫ t

0

μ(du) =

∫ t

0

∫
R
h(z)N(du, dz) . (2.4)

We suppose that under P, the probability law of μ can be written as P(dμ̃|ρXt , η).

For simplifying the notations, we write P(dμ̃|Xt) for P(dμ̃|ρXt , η).

Let {Wt}t∈T denote a standard Brownian Motion on (Ω,F ,P) with respect

to the P-augmentation of its natural filtration FW := {FW
t }t∈T . We suppose

that the processes {Xt}t∈T and {Wt}t∈T are independent. Let ct denote the

rate of premium at time t, for each t ∈ T . We suppose that the rate of premium

ct := c(t,Xt) depends on the state of the economy Xt and is given by:

ct = 〈c, Xt〉 =
N∑

i=1

ci 〈Xt, ei〉 , (2.5)

where c := (c1, c2, . . . , cN) with ci ≥ 0, for each i = 1, 2, . . . , N .

Let σt := σ(t,Xt) be the diffusion volatility rate at time t ∈ T , which

depends on Xt and is given by:

σt = 〈σ,Xt〉 =
N∑

i=1

σi 〈Xt, ei〉 , (2.6)

where σ := (σ1, σ2, . . . , σN).

Then, we suppose that the surplus process {Ut}t∈T without interest income

is governed by the following generalized perturbed risk model:

Ut =

∫ t

0

〈c, Xu〉 du +

∫ t

0

〈σ,Xu〉 dWu −
∫ t

0

μ(du) . (2.7)

Now, we suppose that the insurance company invests the surplus {Ut}t∈T con-

tinuously at the market interest rate rt. Let {Zt}t∈T denote the surplus at
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time t after the interest income is taken into account with an initial surplus

u ≥ 0. Then,

Zt = exp

( ∫ t

0

〈r, Xu〉 du
)[
u+

∫ t

0

exp

(
−

∫ s

0

〈r, Xy〉 dy
)
dUs

]
, t ≥ 0 ,(2.8)

where Z0 = u.

The model can be extended to the case of a stochastic interest force, which

follows a stochastic interest rate process, such as the CIR process and another

jump-diffusion process for the interest force. Here, we consider the case of a

Markov-switching interest rate for the interest force. The Markov-switching

market interest rate has been adopted in Elliott and Kopp [7] for modeling

stochastic interest rates. We shall define the ruin probability of the insurance

company.

First, we denote the ruin time of the insurance company over the time

horizon [0, T ] as τ ; that is, τ := inf{t ∈ [0, T ]|Zt < 0}, which is the first

passage time of the surplus process to the level zero. Note that if Zt ≥ 0,

for all t ∈ [0, T ], we say ruin does not occur and set the the ruin probability

equal to 0. Then, the ruin probability of the insurance company over the time

horizon [0, T ] with an initial surplus u ≥ 0, denoted as ψ(u, T ), is defined as

follows:

ψ(u, T ) = Pr(τ < T |Z0 = u) = Pr(Zt < 0 for some t ∈ [0, T ] |Z0 = u) . (2.9)

In Section 4, we shall compute the ruin probability for each of the parametric

cases described in the next section by a simulation method for the completely

random measure process.

§3. Various specifications to the jump component

In this section, we consider various parametric assumptions for the jump com-

ponent, namely, the generalized gamma process, the weighted gamma process

and the inverse Gaussian process with Markov-switching compensators. First,

we consider the generalized gamma process with a Markov-switching compen-

sator since it includes the other three processes as particular cases.

When the mixing kernel h(z) of the completely random measure process

μ(dt) with a Markov-switching compensator is given by z, μ(dt) becomes a
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generalized gamma process with a Markov compensator. We suppose that the

shape parameter αt := α(t,Xt) and the scale parameter bt := b(t,Xt) of the

generalized gamma process switches over time according to the states of the

Markov chain X and are given by:

αt := 〈α,Xt〉 =
N∑

i=1

αi 〈Xt, ei〉 , (3.1)

and

bt := 〈b, Xt〉 =

N∑
i=1

bi 〈Xt, ei〉 , (3.2)

where α := (α1, α2, . . . , αN) and b := (b1, b2, . . . , bN) ∈ RN , with αi ≥ 0 and

bi ≥ 0, for each i = 1, 2, . . . , N .

Then, the Markov-switching intensity process of the generalized gamma

process is:

ρXt(dz|t)η(dt) =
1

Γ(1 − 〈α,Xt〉)
e−〈b,Xt〉zz−〈α,Xt〉−1dzη(dt)

=

N∑
i=1

1

Γ(1 − αi)
e−bizz−αi−1 〈Xt, ei〉 dzη(dt) . (3.3)

The probability law of the generalized gamma process can be specified by the

intensity process, which will then be used to simulate the generalized gamma

process in the next section.

When the shape parameter αt = 0, for all t ∈ T (i.e. αi = 0, for each

i = 1, 2, . . . , N), the generalized gamma process becomes a weighted gamma

with the following intensity process:

ρXt(dz|t)η(dt) =
N∑

i=1

1

z
e−biz 〈Xt, ei〉 dzη(dt) . (3.4)

When the shape parameter αt = 1
2
, for all t ∈ T (i.e. αi = 1

2
, for each

i = 1, 2, . . . , N), the generalized gamma process becomes an inverse Gaussian

process with the following intensity process:

ρXt(dz|t)η(dt) =
N∑

i=1

1

Γ(1/2)z3/2
e−biz 〈Xt, ei〉 dzη(dt) . (3.5)
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§4. A Simulation Experiment

In this section, we shall conduct a simulation experiment to investigate con-

sequences for the qualitative behavior of the ruin probability of various para-

metric specifications on the jump-type innovations by the completely random

measure processes discussed in Section 3. These are a generalized Gamma

process, a weighted Gamma process and an inverse Gaussian process. We

also investigate the impact of Markov-switching in the compensators of the

completely random measure processes on the qualitative behavior of the ruin

probability. It is interesting to note that the parametric specifications of the

jump-type process can change over time when the corresponding compensator

switches over time according to the state of the Markov chain process X. In

particular, the jump-type process can be a weighted gamma process and a

inverse Gaussian process when the Markov chain process is in the first and the

second states, respectively. We shall modify the Poisson weighted algorithm

of Lee and Kim [12] to the case of Markov-switching compensator and the

modified version of the algorithm will be employed to simulate the completely

random measures. Each ruin probability is computed by 5,000 simulation runs.

All computations were done by C++ codes. We describe the modified Poisson

weighted algorithm in the sequel.

In order to simulate from a completely random measure process with a

Markov-switching compensator by the modified version of the Poisson weighted

algorithm of Lee and Kim [12], we have to draw the process μ(t), with the

intensity process:

ρXt(dz|t)η(dt) =
1

Γ(1 − α)
e−〈b,Xt〉zz−〈α,Xt〉−1dzη(dt) . (4.1)

First, we divide the time horizon [0, T ] for the calculation of the ruin proba-

bility into n sub-intervals with equal length of dt := T
n
. Write [tj , tj+1] for the

(j + 1)st sub-interval of [0, T ] and Δt := tj+1 − tj , where j = 0, 1, . . . , n − 1,

t0 = 0 and tn = T . We notice that the number of sub-intervals n and the

number of jumps M of the completely random measures over the time horzion

[0, T ] are different in general. For practical purposes, it is reasonable to suppose

that M is much less than n. Here, we assume that n = 1, 000 and M = 100.

By supposing that η(dt) is a proper density, the simulation procedures are
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described as follows:

1. Simulate the Markov chain process {Xj|j = 1, 2, . . . , n}.

2. Generate i.i.d. positive random variables T1, . . . , TM from η(dt)/η(T ),

where η(T ) =
∫ T

0
η(dt)

3. Generate Wi from gTi
, where gTi

is defined as a conditional density func-

tion given Ti, for each i = 1, 2 . . . ,M .

4. For each fixed i = 1, 2, . . . , N , if Ti ∈ [tj , tj+1), calculate λi =
η(T )ρXj

(Wi|Ti)

NgTi
(Wi)

,

for each i = 1, . . . ,M .

5. Generate Zi from a Poisson distribution with intensity parameter λi, for

each i = 1, . . . ,M .

6. μ(t) =
∑M

i=1WiZiI(Ti≤t).

The process generated by the Poisson weighting algorithm converges in dis-

tribution to the completely random measure process μ(t) on D[0, T ] with the

skorohod topology as N → ∞.

For illustration, we assume here that η is a Uniform density on the interval

(0, T ], which is a proper density. In our simulation experiment, we assume

that the time horizon T is 10 years. In this case, Δt = 10
1000

= 1
100

. Then, we

consider a two-state Markov chain process X with N = 2 and suppose that

the transition probability for the two-state Markov chain process is given by:

[
0.7 0.3

0.3 0.7

]

We suppose that “State 1” of the Markov chain process X represents a “Good”

economic state while “State 2” represents a “Bad” economic state.

Then, we simulate the surplus process U without interest income from our

perturbed risk model. First, we discretize the perturbed risk model by the

Euler forward discretization scheme.

Uti+1
= Uti + 〈c, Xti〉Δt+ 〈σ, Xti〉 ξi+1

√
Δt−

∫ ti+1

ti

μ(du) , (4.2)

where i = 0, 1, 2, . . . , n− 1; ξi+1 ∼ N(0, 1) and Ut0 = u.
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Once the simulated path of U is obtained, we can use it to compute the

simulated path of the surplus process Z with interest income by applying the

Euler forward discretization scheme again to Z as follows:

Zti+1
= exp

( i+1∑
j=0

〈
r, Xtj

〉
Δt

)[
u+

i+1∑
j=0

exp(−
j∑

k=0

〈r, Xtk〉Δt)(Utj+1
− Utj )

]
,(4.3)

where i = 0, 1, 2, . . . , n− 1 and Zt0 = u.

Let I{Zt < 0 for some t ∈ [0, T ]}, where I{A} represents the indicator

function of an event A. Let SN denote the number of the simulated paths for

the surplus process {Zt}t∈T with interest income. Then, the ruin probability

can be approximated as follows:

ψ(u, T ) = E(I{Zt < 0 for some t ∈ [0, T ]} |Z0 = u)

≈ 1

SN

SN∑
k=1

I{Z(k),u
ti+1

< 0 for some i = 0, 1, . . . , n− 1} , (4.4)

where {Z(k),u
ti+1

}i=0,1,...,n−1 denote the ith simulated path of the discretized surplus

process with interest income and initial value u, for each k = 1, 2, . . . , SN .

We also define the simulated process {Sti}i=0,1,2,...,n−1 as follows:

Sti+1
=

i+1∑
j=0

exp(−
j∑

k=0

〈r, Xtk〉Δt)(Utj+1
− Utj ) , (4.5)

which is interpreted as the surplus process with interest income when the initial

surplus u = 0.

We consider some specimen values of the model parameters and suppose

that the interest rate r1 and the diffusion coefficient σ1 in the “Good” economic

state are 0.05 and 0.5, respectively, and that the interest rate r2 and the diffu-

sion coefficient σ2 in the “Bad” economic state are 0.01 and 1.0, respectively.

Then, we consider the following eight cases:
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Case 1 α1 = 0.0, b1 = 1.0, α2 = 0.0, b2 = 0.5, c1 = 0.015, c2 = 0.025

Case 2 α1 = 0.5, b1 = 1.0, α2 = 0.0, b2 = 0.5, c1 = 0.015, c2 = 0.025

Case 3 α1 = 0.5, b1 = 1.0, α2 = 0.5, b2 = 0.5, c1 = 0.015, c2 = 0.018

Case 4 α1 = 0.0, b1 = 1.0, α2 = 0.0, b2 = 1.0, c1 = 0.015, c2 = 0.015

Case 5 α1 = 0.5, b1 = 1.0, α2 = 0.0, b2 = 1.0, c1 = 0.015, c2 = 0.015

Case 6 α1 = 0.0, b1 = 1.0, α2 = 0.0, b2 = 0.5, c1 = 0.008, c2 = 0.018

Case 7 α1 = 0.0, b1 = 1.0, α2 = 0.0, b2 = 0.5, c1 = 0.008, c2 = 0.022

Case 8 α1 = 0.0, b1 = 1.0, α2 = 0.0, b2 = 0.5, c1 = 0.012, c2 = 0.018

Case 9 α1 = 0.0, b1 = 1.0, α2 = 0.0, b2 = 0.5, c1 = 0.100, c2 = 0.200

Case 10 α1 = 0.0, b1 = 1.0, α2 = 0.0, b2 = 0.5, c1 = 0.000, c2 = 0.000

In Case 1, the transition of the Markov chain process X from “State 1” to

“State 2” only change the scale parameter of the weighted gamma process

from 1.0 to 0.5. The parametric form of the jump process remains to be a

weighted gamma process as X switches over time. Note that the premium

rates c1 and c2 are set so that c1 > E(μ1(Δt)) = Δt × bα1−1
1 = 0.01 and

c2 = E(μ2(Δt)) = Δt × bα2−1
2 = 0.02. In Case 4, Case 6, Case 7 and Case

8, the parametric forms of the jump processes remain to be weighted gamma

processes as X switches over time. In Case 3, the parametric form of the

jump process remains to be an inverse Gaussian process as X switches over

time. In Case 2 and Case 5, the parametric form of the jump process changes

from an inverse Gaussian process to a weighted Gamma process as X switches

from “State 1” to “State 2”. From Case 1 to Case 5, we assume that for

each case, the premium rate ci in “State i” (i = 1, 2) is higher than the

corresponding expected claim rate E(μi(Δt)). In other words, the premium

rate is sufficient to cover the expected claim rate in each state for each case from

Case 1 to Case 5. From Case 6 to Case 8, we consider the case of insufficient

premium rate for covering the expected claim rate. In Case 6, we suppose that

ci < E(μi(Δt)), for each i = 1, 2. In Case 7, we assume that c1 < E(μ1(Δt)),

but c2 > E(μ1(Δt)). In Case 8, c1 > E(μ1(Δt)), but c2 < E(μ1(Δt)). In Case

1, Case 6, Case 7, Case 8, the values of the model parameters for the jump

process are the same.

The following figures display one realization of the surplus process U without

interest income and one realization of the process S for each of the cases.
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Then, we present the ruin probabilities with different values of the initial sur-
plus for each of the eight cases in the following table.

u = 2.0 1.5 1.0 u = 0.5 u = 0.1 u = 0.05 u = 0.01

Case 1 0.0842 0.3190 0.7280 0.9744 0.9998 1.0000 1.0000

Case 2 0.0736 0.3070 0.7228 0.9774 1.0000 1.0000 1.0000

Case 3 0.0096 0.1020 0.5478 0.9636 1.0000 1.0000 1.0000

Case 4 0.0042 0.0468 0.3454 0.8768 0.9980 0.9994 1.0000

Case 5 0.0018 0.0316 0.3410 0.8974 0.9988 0.9996 1.0000

Case 6 0.0852 0.3232 0.7312 0.9752 0.9998 1.0000 1.0000

Case 7 0.0852 0.3222 0.7300 0.9748 0.9998 1.0000 1.0000

Case 8 0.0852 0.3222 0.7300 0.9748 0.9998 1.0000 1.0000

Case 9 0.0600 0.2474 0.6416 0.9480 0.9996 0.9998 1.0000

Case 10 0.0872 0.3302 0.7396 0.9774 0.9998 1.0000 1.0000
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From the table, we can see that there is substantial change in the ruin probabil-

ity when the parametric form of the jump process changes. In other words, the

impact of the parametric form of the jump process on the ruin probability is sig-

nificant. We also observe that the ruin probability increases as the initial sur-

plus decreases for each of the cases. This is consistent with intuition. By com-

paring Case 1 with Case 6, Case 7 and Case 8, we can see that the insufficiency

of the premium rate to cover the expected claim rate increases the ruin prob-

ability. By comparing Case 6 with Case 7 and Case 8, we see that the insuffi-

ciency of the premium rate in either the first state or the second state decreases

the ruin probability comparing with the insufficiency of the premium rate in

both states.

§5. Summary

We have investigated the ruin probability of an insurance company when the

surplus process of the company is governed by a generalized perturbed risk

model with a Markov-switching compensator, which switches over time ac-

cording to a continuous-time Markov chain process. The states of the Markov

chain process represent the states of an economy. We have also incorporated

the regime-switching effect in the force of interest, the rate of premium and the

diffusion volatility rate. We have considered various parametric specifications

of the jump component specified by the complete random measure, namely,

the generalized gamma process, weighted gamma process and the inverse Gaus-

sian process. We have conducted a simulation experiment and found that the

impact of various parametric specifications of the jump process on the ruin

probability is significant.
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