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Increased human lifetime is accompanied by a greater chance of becoming

disabled. Aging populations such as Japan have faced with the so-called long-term care (LTC) risk in
addition to the longevity risk. The key element of the solutions is how the mortality is related to

health states. However, study on the complicated mortality dynamics between the mortality and the
health state is limited due to lack of data. This research has proposed a new methodology to
forecast mortality rates by the LTC status under the premise that the death data on the LTC
sub-populations are not available, but the corresponding population exposures are available. Based
on this model we have constructed a Bayesian methodology to forecast future mortality rates. We
have applied the proposed methodology to the data from the Japanese long-term care insurance system
and predicted the future mortality rates by the required level of the long-term care.



Milvesky and Promislow
(2001 “ Mortality derivatives and the
option to annuitize ” Insurance:
mathematics and Economics IME
Renshaw and Haberman  (2006) “ A
cohort-based extension to the Lee-Carter
model for mortality reduction factors, ”
IVE Cairns, Blake and Dowd (2008)
“ Modelling and management of mortality

risk,” Scandinavian Actuarial Journal

19-21

22-24

Haberman and
Olivieri(1999) *“ Actual Models for
disability insurance,” Chapman and Hall,
Olivieri and Pittaco (2001) “ Facing LTC
risks ,” International Astin Colloquium

Lee-Carter



Lee-Carter
Lee-Carter
Li and Lee (2005)
Butt and Haberman (2009)
Lee-Carter
Lee-Carter
Lee-Carter
€Y 25 )
Lee-Carter
Lee-Carter
1
MCMC
(@) 26
Insurance Risk Research
Conference( )
©)) 27




4
Kogure, A. and, T.Fushimi
S. (2017) * A Bayesian Pricing of
Longevity Derivatives with Interest
Rate Risks,” Accepted with minor
revision by Asia-Pacific Journal of
Risk and Insurance
(2017) A
Bayesian Method for Forecasting
Mortality Rates by Health State,
Proceedings 18
228-239
(2014) A Bayesian
Approach to Longevity Derivative
Pricing under Stochastic Intertest
Rates with a Two-factor Lee-Carter
Model
Proceedings, 14
2014 3
p.259-275
Kogure, A., Li, J. and
Kamiya S.(2014), *“ A Bayesian
Multivariate Risk-neutral Method for
Pricing Reverse Mortgages, “ North
American Actuarial Journal, Vol.18,
No.1, 242-257

10
Kogure, A., S. Kamiya and T. Fushimi,
“ A Bayesian Method for Forecasting
Mortality Rates by Health State,
“ Recent Progress in Time Series
Analysis in honor of Professor Hosoya,

2016
11 9

Kogure, A., S. Kamiya and T. Fushimi,
“ An Extended Lee-Carter Model for

Mortality Differential by Long-term
Care  Status, “ Insurance Risk
Research Conference 2016, 2016 6
15

Kogure, Aand T. Fushimi “ A Bayesian
Approach to Longevity Derivative
Pricing under Stochastic Interest
Rates with a Two-factor Lee-Carter
Model, “ International Conference on
statistical Analysis of Large Scale
High Dimensional Socio-Economic data,
2014 11 6

2014 9 5

Kogure, Aand T. Fushimi © A Bayesian
Approach to Longevity Derivative
Pricing under Stochastic Interest
Rates with a Two-factor Lee-Carter,
“ American Risk and Insurance
Association Annual Meeting, 2014 8

5
Kogure, Aand T. Fushimi * A Bayesian
Approach to Longevity Derivative
Pricing under Stochastic Interest
Rates with a Two-factor Lee-Carter,”
Insurance Risk Research Conference,
2014 6 26
Kogure, Aand T. Fushimi * A Bayesian
Approach to Longevity Derivative
Pricing under Stochastic Interest
Rates,”

2014 1 11

Kogure, Aand T. Fushimi * A Bayesian
Approach to Longevity Derivative
Pricing under Stochastic Interest
Rates,” The Ninth International
Longevity Risk and Capital Market
Solutions Conference, 2013 9 6

Takamatsu, Y and A. Kogure, A Bayesian
two-factor Lee-Carter model and its



o

@

®

*

Application to evaluating longevity

risk in reverse mortgages,

Asia-Pacific Risk and Insurance

Association Annual Meeting, 2013 7
30

Kogure, Atsuyuki

80178251




