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Abstract : In this paper, we consider the situation under a life test, in which the failure time of the test units are not related
deterministically to an observable stochastic time varying covariate. In such a case, the joint distribution of failure time and a
marker value would be useful for modeling the step stress life test. The problem of accelerating such an experiment is
considered as the main aim of this paper. We present a step stress accelerated model based on a bivariate Wiener process with
one component as the latent (unobservable) degradation process, which determines the failure times and the other as a marker
process, the degradation values of which are recorded at times of failure. Parametric inference based on the proposed model is
discussed and the optimization procedure for obtaining the optimal time for changing the stress level is presented. The
optimization criterion is to minimize the approximate variance of the maximum likelihood estimator of a percentile of the
products’ lifetime distribution.
Keywords : bivariate normal, Fisher information matrix, inverse Gaussian distribution, Wiener process
Conference Title : ICSRD 2020 : International Conference on Scientific Research and Development
Conference Location : Chicago, United States
Conference Dates : December 12-13, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
12

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/4

42
4.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/4424.pdf

