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Abstract

With the development of science and technology and the great stride made
in pharmaceutical and health fields, humans life span is now getting longer.
However, the problem facing humans is not the increased life expectancy
itself. but the uncertainty inVolving in this trend. Longevity risk arise when
the experienced life span in the future is higher than the life expectancy at the
moment. lLongevity risks will exert extensive and far-reaching influence on our
economy and society. and that will have negative impacts on decision maker,
pension institutions, insurer and individuals, what is more, they can change
age composition and further affect macro-economies inevitably. The former
constitute its direct menace and the latter may present opportunities and be
pregnant with solution to longevity risk. In this dissertation we focus our
study on the longevity risk influence and its solution, including impacts on
individuals’ decision-making and on all kinds of pension plans. and response
options which we will spread from the point of views of countering longevity
risk with economic growth and transferring risk through capital market. And
we come to the conclusions as follows:

First, we make overall exploration of the influences by longevity risk on
individual decision-making and pension plans. To the former case, we pay
close attention to the influences on individuals’ consumption, investment and
retirement decision, and to the later case, we include not only the public
pension plans such as pay-as-you-go and individual accounts existing in current
China, but commercial annuities as well, where the stakeholders of the plans
and variables in the plans are analyzed in detail, in hope of making certain
which influences can be alleviated by fine tuning of the system and which
influences can not,

Second. we. theoretically and empirically, investigate how to grasp the
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intense precautionary saving motivation accompanying longevity risk by
institutional building and guidance and turn them into underlying force for
second demographic dividends so as to offset the adverse impacts of longevity
risk by means of promoting economic growth. These ideas are rarely touched
upon in relative literatures at home and abroad, so. as one of the big two
coping strategies for longevity risk, they are emphasized in this dissertation.

Last, as one of the big two coping strategies for longevity risk,
transferring risk by capital market is also our key point. And the core
ideologies of this are accurate prediction of human mortality and pricing of
longevity-linked bonds in incomplete market. So, we do research on Chinese
human mortality data empirically and based on this we give typical examples on
longevity risk bond pricing, which, we think, strengthen pertinence and
practical of the dissertation.

Based on the above study, we come to the following conclusions:

(1) When we study the interact relationship between human wealth,
investment portfolio and optimal retirement decision, we are convinced of the
fact that investment strategies will. through its impact on human wealth, play
vital role in retirement decision, while the human wealth will come to play as
shock absorber to affect investment strategies. Besides. retirement decision
will influence human wealth and investment portfolio as a mean of flexible
labor supply. And in the process. the prolonged life expectancy will increase
human wealth, and make investors raise risk assets ratios and delay their
retirement to response to the deficiency of old-age-supporting resources .

(2) Longevity risk brings unprecedented challenges to pay-as-you-go
pension system. And under existing framework, adjusting such variables as
contribution rate and substitution rate is only a zero-sum game that. actually.
redistribute and transform risk between workers and retirees and lack
feasibility politically. Meanwhile. in China, the pension welfare from personal
accounts are paid as lifetime annuities, So., when the real life span is longer
than the expected one, ones benefits from personal accounts will exceed his
accumulated contributions, shifting huge risks to social security. For the same
reason, because the DB-type private pension and commercial pension guarantee
that retirees will continue to gain fixed cash flow from the beginning of

retirement, so their financial position and solvency will be influenced by
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longevity risk. Because of the difficulty in projecting human mortality. pension
provider will have trouble in calculating accurate market price of annuities and
that will create trouble in their asset liability management. Accordingly. we
think that. while facing longevity risk. adjusting pension variables under
existing framework or utilizing traditional risk management methods will have
difficulty in avoiding and transforming longevity risk.

(3) Precautionary saving motivation can lead to second demographic
dividend. promote economic growth and serve as measure to longevity risk. In
this dissertation we go in the problem [rom the perspectives of longevity risk
and savings. capital accumulation and economic growth with the conclusion the
new saving motivation and human capital investments along with the longevity
risk can generate second demographic dividend. promote economic growth and
olfset the adverse influence exerted by longevity risk. which. we call economic
growth response option. Research conclusion indicates that system guidance
and support is the key to the opportunity contained in the wealth accumulating
motivation. In a word, we should establish a pension system that can
accumulate wealth rather than only transform wealth. In this article. we
consistently focus our attention on the role played by public pension system.

(4) We can actively use the idea of longevity risk securitization to transfer
and allocate risk through the capital market. Relative to the limited solvency of
all kind of pension system. capital market have advantage in not only the
amount and liquidity of fund. but the ability of transferring and spreading risk.
So. issuing longevity-linked securities and shifting the risk to capital market
will turn into an effective way [or public and private pension systems. In view
of this, we sum up existing longevity-linked securities and their pricing
theories and, based on the projected Chinese human mortality, price them. All
these fundamental studies will theoretically be well prepared for the capital
market solution of longevity risk.

In short, we should meet the challenges that longevity brings. and take
measures to draw on their advantages and avoid their disadvantages. First, we
should grasp the precautionary saving motivation born with the longevity risk
and. accompanied with system guidance., promote the economic growth so as
to offset the adverse influence of longevity risk. Meanwhile. we should utilize

the idea of longevity risk securitization and capital market innovation to design
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longevity derivatives to spread risk and defuse their adverse influences.
Key words: longevity risk; individual decision-making; pension plan;

economic growth schemes; natural hedging schemes; capital market schemes
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