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Welcome

elcome to the fourth quarter edition of RGA Quarterly: Europe. As another year
draws to a close and we look ahead to 2013, the articles in this issue also look into
the future. We examine the changing distribution channel landscape and highlight

the innovations that are driving these changes. We also explore innovative ways to

reach consumers, and breakthroughs in the field of genetics that may cause us to

reconsider our ideas about the human lifespan. Finally, we provide a summary of a few RGA events.

As we have witnessed over the past few years, the digital world is having greater influence on how
consumers buy insurance. Price comparison sites have become one of the largest insurance distribution
channels, and now that Google is entering the market, the future of insurance distribution is poised to
change yet again. The first article covers the implications of Google’s entry into world of price comparison

sites for European insurance markets and life distribution in particular.

Similarly, innovative mobile-based technologies are making it easier for insurers in developing countries to
overcome the challenges they face. Our “Around the World with RGA” feature describes the solutions that

insurance companies and banks in Tanzania have devised to take advantage of mobile-phone usage.

The third article describes how electronic underwriting is changing the annuity market landscape. RGA's
AURASM solution can be a key component for insurers wanting to offer an enhanced annuity product and
reach this growing market segment.

As members of the life insurance industry, we deal with mortality risk issues every day. But what if advances
in genetics could dramatically change human lifespan and longevity? Our fourth piece examines the
implications of these advances.

Finally, we wrap up the issue with a report on the topics covered at RGA events in the region. We believe
that events are one way to focus on our clients’ needs. With

presentations from RGA subject matter experts as well as other

thought leaders from within our industry — and the dialogue with L ‘ m

clients and partners — these events are forums to share and discuss

ideas that can advance the industry and our clients’ success. Google’s New Venture and lts Effect
on Insurance Distribution

I would like to wish you a happy and healthy holiday season and

. Around the World with RGA
best wishes for a prosperous new year.
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Will We Live Forever?

alchemist who died in 343 AD at age 60, believed in consuming substances like pearl
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Most of us do not give much thought to this question for we all accept that we have a g
L . . . . By Garth Lane -
finite lifespan even if we put the thought of our ultimate death out of our minds until we Capital and Financial a
grow old. Risk Actuary o
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There are those though who, through the course of the centuries, have always RGA UK Services o
subscribed to the cult of immortality. Some like Ko Hung (Ge Hong), a Chinese Limited o
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and gold. Others like Roger Bacon, the 13" century philosopher, who died in 1292
AD at age 78, believed in a lifestyle based on extreme self-denial.

f The cult of immortality has not disappeared —
some more modern members practice the art of
calorie restriction in the hope that they will extend
their lives. Aubrey de Grey, the controversial
theorist in the field of gerontology, believe that a

structured engineering approach will be enable
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most people to grow older without any of the
physical decline associated with aging. This is
to say that he believes that science and medical

technology will be able to eliminate or reverse
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-~ Aubrey de Grey s ageing and by so doing enable us to live for an

arbitrarily long time. Arguably his most infamous
quote is, “l think the first person to live to 1,000 might be 60 already.

[ think it is far more likely that the average human lifespan and limit to life will comform,
for the foreseeable future, with writings from ancient prophets who recorded an
understanding of an average lifespan and limit to life that we are only now achieving
once more. Jeanne Calment, who lived to 122 years and 164 days, is the exception
that proves the rule. Also it is only in modern times that we are starting to see the
expectation of life moving out to 80 years.

Recent improvements to longevity are fueling speculation that there is no limit to life.
Mortality improvements running at over 3% per annum for some age groups have led
to severe problems with pension funding and indeed are straining the ability of some
western societies to support their rapidly growing older-age populations. The natural
tendency is then for actuaries who have got their predictions so wrong over the course
of the last few decades to compensate and to extrapolate from current high rates of
improvement out into the future. We are now using ever more sophisticated tools to
project improvements using statistical methods.

It is my view that we should pause and ask ourselves the fundamental question: What
is driving these improvements? Is it medical advances that are helping us to live longer

(or at least die at a higher average age), or is it in fact mean reversion to some innate >
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life capacity that had been repressed by squalid living
conditions in the Middle Ages?

| believe that it is helpful to have a theory that makes
falsifiable predictions rather than believing that the future
will be similar to the past. In this regard the application
of reliability theory by Gavrilov and Gavrilova to mortality
provides some intriguing insights. The theory simply
requires that the living organism under consideration
consist of multiple subsystems connected in parallel with
binomially distributed initial defects in each subsystem.
Each subsystem contains redundancies, and it turns

out that the process of ageing can be mathematically
described as an exhaustion of redundancy. The
assumption of initial defects leads to an exponential

increase in failure rates as the organism ages.

The theory predicts that organisms that satisfy some

simple assumptions obey a Gompertz-Makeham law

of mortality. This is a nice result because this law of

mortality was first formulated in 1852. The force of
mortality, ignoring mortality deceleration at extreme
ages, then can be stated as w(€) = A + Peo&. This leads
to the question as to how the parameters of this law of

mortality have altered with time.

Gavrilov et al. have studied the progression of the
two parameters over time in the Swedish population.
The graph below examines the progression of the
parameters for a 40-year-old male.

Historic Changes in Force of Mortality for 40 year-old
Swedish Male
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As can be seen, over the course of almost a century,
all of the mortality improvement has come from the
Factor A (labelled 2), which relates to accidental death,
including infectious disease. The Factor alpha (labelled
3) which relates to age-dependent mortality has hardly

altered at all.

This finding puts medical advances in perspective

in the sense that most mortality improvement has
come from public health initiatives ensuring healthier
living conditions, and of course from the discovery of
antibiotics, immunization and medical treatments that
make the survival of infectious disease and traumatic
accidents more likely. It seems that medical advances

made little or no impact on our ability to live longer

except in the sense that if you eliminate accidental death

more individuals will survive to encounter senescence.

This brings us full circle back to Aubrey de Grey. If we
are to hold back or eliminate ageing, we would have

to do much more than just eat healthily and exercise. It
would seem that in an ideal environment that our store
of redundancy in our cellular subsystems would be
exhausted more slowly, but in the end we would still not
live beyond the capacity for life that we started out with
at birth.

Aubrey de Grey says, rather hubristically in my view,
referring to changes to the human body as we age:

“So, what are these changes? They (the ones that we
have any reason to think are deleterious, anyway) are
hearteningly few in number:

= Cell loss (without replacement)

= Oncogenic nuclear mutations and epimutations

= Cell senescence

= Mitochondrial mutations

= Lysosomal aggregates

= Extracellular aggregates

= Random extracellular protein cross-linking

* Immune system decline

= Endocrine changes”
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The engineering solutions that he suggests require
futuristic technology and even tinkering with the human
genome — for example, moving mitochondrial DNA into
the cell nucleus to give it the greater protection afforded

by the nucleus against mutations.

These approaches ignore the morality and ethics of
trying to extend human life by manipulating our cell
biology. They also ignore the effects of natural selection.
Although nature is not perfect, it is often the case that
certain mechanisms such as cell senescence protect
us from other diseases such as cancer, because if cells
are allowed to survive forever they accumulate errors of
duplication and mutations that sometime allow them to

reproduce rapidly in an uncontrolled fashion.

| think that we should instead focus on nurturing

the health of mothers and young children, thereby
maximising the store of redundancy that we are
endowed with rather than attempting to fix things at the
end of life.

So, | do not think that we will live forever and | think that
we should be very wary of well-meaning attempts to fix

something that may not be broken. W
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