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ABSTRACT
The magnitudes of the life insurance are significantly influenced by the interest rate. Given the lengthy periods of policies, it is necessary to describe the uncertainty of future interest rates as a stochastic process in order to provide the best estimate of the present value of future payments that is consistent with the market. This study directly models the force of interest using Poisson random jumps to describe the randomness of interest rates. Additionally, the non-homogeneous Poisson Process (NHPP) that underlies this stochastic model is characterized by a time-dependent intensity of interest rate volatility. Both the anticipated frequency of event occurrences and the anticipated interest rate are taken into account and are presumptively time-varying. Simulations are used to show how the interest rate model's parameters affect actuarial present values, i.e., the premium of endowment life insurance. 
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Figure 1. The Interest Rate Based on NHPP
References:

[1]
B. M. Al-Eideh. Nonhomogeneous Poisson Processes and Their Application to Economic Development Trends. European Journal of Scientific Research. 2005, Vol. 1, No.  1.
[2]
J. A. Beekman, and C.P Fuelling, C. P. Interest and mortality randomness in some annuities. Insurance: Mathematics and Economics, 1990. 9(2-3), 185-196.
[3]      L. Noviyanti and M. Syamsuddin. Life Insurance with Stochastic Interest Rate. The Proceeding 13th East Asian Actuarial Conference, 2005.

[4]
N. L. Bowers, H. U. Gerber, J. C. Hickman, D. A. Jones, and C. J. Nesbitt, Actuarial Mathematics. The Society of Actuaries. 1997
[5]
S. Li, C. Yin, X. Zhao, and H. Dai. Stochastic Interest Model Based on Compound Poisson Process and Applications in Actuarial Science. Mathematical Problems in Engineering, 2017, Vol 8, p. 1-8. DOI: 10.1155/2017/3472319
[6]
S. M. Ross. Stochastic Processes (2nd ed). New York: John Wiley & Sons, Inc. 1995.
[7]
T. Serena. Pricing inflation-linked variable annuities under stochastic interest rates. Insurance: Mathematics and Economics 2013, 52, 77–86. 
[8]
X. Zhao, and B. Zhang. Pricing perpetual options with stochastic discount interest rates. Quality & Quantity, 2012, 46(1), 341-349.
PAGE  
1

