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Abstract

This research aims to estimate the transition intensities for critical illness insurance
and calculate the net premium rate for critical illness insurance covering 4 diseases
consisting of invasive cancer, acute heart attack, major stroke and chronic kidney failure. The
unknown incidence rates of the critical illness are estimated from its prevalence rates in
which the multiple state model and piecewise constant function estimate transition
intensities from the healthy state to the sickness state and assume the mortality intensities
of both healthy and sick lives satisfy the Gompertz-Makeham model. The data used in this
study are 1) the number of mid-year population, 2) the number of death of Thai population
by age group and sex, 3) the number of death and 4) the number of patient by age eroups,
sex and causes of death and illness according to the International Statistical Classification of
Disease and Related Health Problems 10" Revision (ICD-10) for 2011 to 2015 from Ministry of
Public Health. The results illustrated that the transition intensities from illness to death of
both male and female can be estimated by GM (3,0) and GM (4,0) . The critical illness
insurance premium with 1-year period of 1,000 Bath for stand-alone benefit, where the sum
insured is payable upon occurrence of one of the covered diseases but not covered the
death, is between 0.22 and 7.95 Bath and that of the 5-year period is between 1.06 and
36.36 Bath. The acceleration benefit premium with 1-year period, where the sum insured is
payable upon occurrence of one of the covered diseases or death, is between 0.63 and

15.04 Bath and that of the 5-year period is between 3.20 and 71.79 Bath.

Keywords Prevalence rate, Critical illness insurance, Multiple state model, Gompertz-

Makeham model
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