
Accepted Manuscript

Approximations for finite-time ruin probability in a dependent
discrete-time risk model with CMC simulations

Yang Yang, Ting Zhang, Kam C. Yuen

PII: S0377-0427(17)30062-6
DOI: http://dx.doi.org/10.1016/j.cam.2017.02.004
Reference: CAM 11006

To appear in: Journal of Computational and Applied
Mathematics

Received date: 5 May 2016
Revised date: 11 September 2016

Please cite this article as: Y. Yang, T. Zhang, K.C. Yuen, Approximations for finite-time ruin
probability in a dependent discrete-time risk model with CMC simulations, Journal of
Computational and Applied Mathematics (2017), http://dx.doi.org/10.1016/j.cam.2017.02.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.cam.2017.02.004


Approximations for finite-time ruin probability in a dependent
discrete-time risk model with CMC simulations

Yang Yang1,2∗, Ting Zhang1 and Kam C. Yuen3

1Department of Statistics, Nanjing Audit University, Nanjing, 211815, China
2Institute of Statistics and Data Science, Nanjing Audit University, Nanjing, 211815, China

3Department of Statistics and Actuarial Science, The University of Hong Kong

Pokfulam Road, Hong Kong

Abstract

Consider a discrete-time risk model in which the insurer is allowed to invest its wealth into a
risk-free or a risky portfolio under a certain regulation. Then the insurer is said to be exposed to a
stochastic economic environment that contains two kinds of risks, the insurance risk and financial
risk. Within period i , the net insurance loss is denoted by Xi and the stochastic discount factor
from time i to zero is denoted by θi . For any integer n, assume that X1, . . . , Xn form a sequence of
pairwise asymptotically independent but not necessarily identically distributed real-valued random
variables with distributions F1, . . . , Fn, respectively; θ1, θ2, . . . , θn are another sequence of arbitrar-
ily dependent nonnegative random variables; and the two sequences are mutually independent.
Under the assumption that the average distribution n−1

∑n
i=1 Fi is dominatedly varying tailed

and some moment conditions on θi, i = 1, . . . , n, we derive a weakly equivalent formula for the
finite-time ruin probability. We demonstrate our obtained results through a Crude Monte-Carlo
simulation with asymptotics.
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1 Introduction

Consider a discrete-time risk model, in which within period i ≥ 1, an insurer’s net loss (the aggregate
claim amount minus the total premium income) is denoted by a real-valued random variable (r.v.)
Xi with distribution Fi; the stochastic discount factor (the reciprocal of the stochastic return
rate) from time i to zero is denoted by a nonnegative r.v. θi; and assume that {Xi, i ≥ 1}
obey some certain dependence structure, {θi, i ≥ 1} are arbitrarily dependent, but {Xi, i ≥ 1}
and {θi, i ≥ 1} are mutually independent. In particular, the stochastic discount factors can be
specialized to a product of some independent and identically distributed (i.i.d.) nonnegative r.v.s,
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