











Some companies are also considering run-off as a solution
to either focusing their product lines on the few remaining
profitable niches, or with a view to streamline their branding
efforts. Many small to mid-size life companies to date still
cater to all tastes and find themselves unable to offer all things
to everyone anymore.

THE FOUR CATEGORIES OF RUN-OFF

Orderly as we Germans are purported to be, we do have a
weakness for categorizing things, including business models.
In addition to simply being quaint, this categorization may
be helpful for actuaries in other markets to identify similari-
ties and differences between their situation and the German
market, and serve to help reinsurers identify opportunities to
support companies in pursuing a run-off strategy which best
suits their specific corporate challenges.

The ordering criterion, by which we suggest sorting the run-
off categories, is how radically a company decides to break
with the traditional business model:

1. Self-managed run-off within the existing company,

2. Administer run-off business in an existing company, but cre-
ate new company for new products,

3. Create an isolated legal entity for run-off business within the

group,

4. Sell the run-off business to an external third party.

In the first instance, a company may decide to focus on
so-called “biometric products” which offer protection only,
unit-linked or hybrid bank-style products. The legacy is still
administered alongside the new products. The first step to
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really doing things differently is often to establish a new com-
pany for the new, modern, attractive product lines. Here, the
emphasis is on the new and administering the old business is
still left to the same systems and operational resources. One of
the main reasons to keep run-off and new business within the
same company will be funding acquisition costs for new prod-
ucts. Should there still be profits emerging from the existing
book of business, it can serve as a source of liquidity to pay
for production. As profits run dry, however, this opportunity
will cease to exist. Then the potential branding and market-
ing advantage of a brand-new company for new business will
likely outweigh the potential advantages of cross-funding
generations of business. This especially applies to new types of
business models, such as FinTech or InsurTech business, where
the branding must emphasize the new tech-savvy approach.

The next level of commitment means establishing a specific
vehicle for the run-off administration. This will include both a
separate legal entity with run-off specific regulatory reporting
requirements as well as building a team of experts focused on
managing the run-off block as efficiently as possible. Some
players have decided to take this route upon realizing that
only a dedicated run-off operations team can hope to limit the
losses which this business will bleed. Some have even decided
to turn this necessity into its own business model and consider
acquiring additional run-off blocks from external sources.
Which brings us to the market for trading run-off portfolios
between third parties. Such transactions are typically sup-
ported by life reinsurers, and in some instances the acquiring
company is indeed the affiliate of a reinsurer. It is, however,
important to note that reinsurance potentially has its role to
play in each of the different categories, not just the external
sale. Reinsurers can tailor their offering to the different needs
of their clients. If the life company wishes to retain some of
the branding and customer relationship benefits of the existing
business, but wishes to operationally separate the two, ceding
the business to a reinsurer and entering into an outsourcing
arrangement for the operational aspects of the administration
can already remove a large portion of the burden from the life
company while retaining the benefits.

Which category the life company chooses will largely depend
on its original motivation and which degree of separation
between existing and new business best matches its marketing
and brand strategy. Reinsurance will help offer some flexibility
around implementation.

RISKS AND REWARDS

One of the main thresholds to overcome with respect to the
most radical, and most reinsurance-like run-off category of
trading portfolios, is German regulation relating to profit
participation, which severely limits the upside potential for
investors, including reinsurers. At the same time, the cost of
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providing interest rate guarantees and holding the required
solvency capital is a strain on profits, too. German rules for
participating business require investment and mortality gains
to be shared at least 90/10 with the policyholder, while expense
gains can be shared 50/50. This means that the most import-
ant source of earnings for a run-off specialist must be cutting
administrative costs. At a high level, it would take at least a
cost reduction of 30 percent to achieve a double-digit return
on solvency capital. Such a cost reduction is only realistic,
when the run-off business model offers economies of scale and
enough scope for investments in systems innovation.

One risk which is particularly important for run-off business
is the erosion of profits due to anti-selective lapsation. For
most run-off strategies, customer service and crediting rates
will be lowered to the bare minimum, leading to an increased
tendency for policyholders who are healthy enough to qualify
for life insurance at attractive new business prices to surrender
their policies. The remaining lives will include those who hold
on to their policy, because their health status has worsened.
Even if anti-selective lapsation is only moderate, the portfolio
will gradually decrease in size, leading to a substantial increase
in the volatility of results. This is another opportunity for rein-
surance to add value.

In summary, Germany has its very own flavor of run-off mar-
ket. Its idiosyncrasies are mainly due to Germany’s own brand
of insurance regulation which even the EU-wide Solvency II
initiative has not entirely thwarted. This also means that many
companies have held on to flawed business models. Only time
will tell, how many of these have drifted beyond the point of
no return where even reinsurers will not be able to throw them
the saving life-line. W
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Long-Term Care—Are
We Fishing in the Wrong
Waters?

By Mick James

time and energy building solutions designed to provide
lump sums or income streams in order to help people
who need to go into nursing homes.

G lobally, the insurance industry has spent quite a bit of

These are the long-term care waters in which we insurers have
long fished. We have built a myriad of plan types for this need:
immediate needs annuities; whole-of-life plans with long-term
care acceleration riders; standalone insurance plans and more.

However, is assisted care still the primary long-term need? Or
have the health and care needs of older people evolved? What,
indeed, are today’s needs and demands? Have our energies
been misplaced, and do we need to refocus?

Before we start, I’d like to pose a question: How much do we
really know about aging?

As a middle aged man, one thing that truly keeps me awake at
night is worrying about my 80-year-old mum. No one teaches
us what to expect from aging parents, and no one teaches our
aging parents what to expect either; we are simply left to get
on with it.

"This lack of knowledge about the physical, social and psycholog-
ical processes of aging continually leads to poor outcomes. For
example, when my mum calls to tell me that she can’t cut her
toenails any longer and can I help, that sounds innocuous right?

Wrong.

This is one of the classic signs that a person’s capabilities
have declined to such an extent that help may be needed. The
scenario below, compiled from quotes in several physicians’
statements, generally progresses like this:

“Once I can’t reach down to cut my toenails, I can no longer
reach [down] to keep my feet clean. I start to develop fungal
infections which I then can’t keep at bay and, as the health of
my feet declines, I start to change the way I walk to compensate

for the sore areas I have developed. As I change the way I walk,
I becorme more unsteady and eventually I have a fall. As an
80-year-old my bones are [only] 70% as strong as a 50-year-
old’s', so my chance of a fracture is significantly raised. Once
Dve fallen once, I'll fall again and again and again.”

Any intervention at this early stage of advancing frailty might
not halt my mum’s decline, but it may help manage her risk
factors, and it would definitely help her maintain a healthy,
active and fulfilled life for a longer time.

The two things that strike me about this scenario are first, the
blinding simplicity of some of the lead indicators of increasing
frailty, and second, the lack of awareness of what those indica-
tors actually are—not only for older persons, but also for their
well-educated, middle-aged middle income children.
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GONE FISHING

Historically, long-term care insurance products have been
designed to deal with the costs and typical durations associated
with the care (nursing) home element of the last years of life.
In Britain, these costs are approximately £39,500? per annum if
nursing care is required, and mean stays of all residents before
death are 2.5 years.’ In the U.S., nursing home costs average

$92,000 per annum.*

The scale and global nature of this issue means the waters we
are prospecting are vast. In 2015, there was 48 million Ameri-
cans over age 65°, but there was also 137 million Chinese over
age 65.% As the impact of China’s one-child policy (which did
not conclude until early 2016) continues to filter through its
population, it will create a unique set of additional tensions for
the Chinese.

Despite the obvious need for final years care, in the last five
years we have seen the U.S. long-term care insurance market
collapse. Companies such as John Hancock have pulled out
as they struggle with a legacy of past pricing’, and Genworth
sold itself to a Chinese buyer to re-capitalize following $2.5
billion of legacy LT'C losses.® What undid the U.S. market has
been the product structures, which did not allow companies
to respond to the risks chronic older-age conditions such as
dementia presented as sufferers started to survive well beyond
original expectations.

The lack of long-term certainty around governmental social
care policies in the UK. and elsewhere, has also created a
vacuum into which insurers are unwilling to step. Without
governments assuming long-term care’s tail risk, it is hard to
see insurers rushing to stimulate markets.

Claims triggers that support ITCI have traditionally been
designed only for the final years of life. Typically there are six
Activities of Daily Living (ADL)-based definitions, with poli-
cyholders having to fail two or three in order for a claim to be
accepted. Examples of ADLs language from current policies
includes:

In 2015, there was 48
million Americans over

age 65, but there was also
137 million Chinese over
age 6b.
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o Feeding yourself—the ability to feed yourself when food bas been
prepared and made available.

*  Maintaining personal hygiene—the ability to maintain a satis-
factory level of personal hygiene by using the toilet or otherwise
managing bowel and bladder function.”

Usually policy language around claims triggers also includes a
separate mental health definition. For example:

Irreversible mental incapacity due to an organic brain disease or
brain injury supported by evidence of progressive loss of ability to:

° yemember;
®  yeason; and

o perceive, understand, express and give effect to ideas; which causes
a significant reduction in mental and social functioning, requiring
the continuous supervision of the person covered.

In all cases, those who satisfy these criteria must be in a bad way
indeed. It is also worth thinking about the real environment
and the social stigma associated with U.K. care homes which
was summed up by my wife’s great aunt who, despite crippling
frailty, was determined not to be moved to a care home. Being
a forthright Yorkshire woman, her reasoning was simple, if not
politically correct: “They are full of mental people, and I'm not
mental.” The unfortunate reality is, 80 percent of U.K. care
home residents suffer from dementia or some other form of
serious cognitive impairment.’” For the 20 percent of sane but
frail residents, this must be a difficult environment in which to
spend one’s final years.

It is useful to also think about some of the behavioral biases
at play here: people in the UK., for example, know that one
in four will likely need this kind of care support, but no one
thinks it will be them. And in the U.S., the figure is one in
three. Sobering, to say the least.

Nothing here makes long-term care as we know it an appealing
customer prospect. No one I know is looking forward to not
being able to dress or feed themselves, and no one is actively
looking forward to dementia. It makes LT'C, perhaps, the ulti-
mate grudge purchase.

SHOULD WE FIND A NEW PLACE TO FISH?

Talk to older people, and they will tell you what they want:
they want to grow old in their own homes, surrounded by their
special possessions, their memories, and the community they
know well, where they have friends, social ties and relation-
ships. They want to feel safe, supported and socially valuable.
They want to be independent for as long as they can. Look at
your own life: isn’t this what you want for your own parents



Figurel
Capability declines through old age
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and, ultimately, for yourself? Shouldn’t we insurers therefore
be building products that allow people to do just that for as
long as possible? It’s a much more positive sales message, but it
will require some distinctly different thinking.

After age 65, people’s physical and frequently mental capabil-
ities inexorably decline until they die. Figure 1 tracks a path
many will experience. Stage 1 shows capabilities declining as
they age until an event occurs that moves them to Stage 2,
during which capabilities decline sharply. Stage 2 could be
triggered by a fall, illness, loss of a spouse, or a sudden reduc-
tion in mental capacity. At this point, most national health
systems will kick in, providing critical care in an attempt to
preserve life and return the patient home. Once in the health
system, patients will start to gain access to different levels of
recovery services, but their capabilities are unlikely to return
to their original levels.

Looking again at Figure 1, much of the energy insurance com-
panies have expended has been in providing help and cover
for the final stage of life (Stage 3), while little energy has been
expended on understanding the pre-collapse of capability stage
(Stage 1) and finding supportive, insured structures to push
back the cliff edge of the capability decline into Stage 2.

Now consider consumer demand. Everyone wants to live
happily and healthily in their own homes for as long as pos-
sible. Would a proposition designed to push back the point of

capability collapse prove attractive? And what would we need
to get there?

First it would require a new set of claims triggers. Today’s
ADLs are too severe for earlier stages. It would also require
new thinking around the measurement of frailty, which is all
too often physically based, when we know the impact of social
connection and loneliness can also be severe for longevity. (A
2015 study published by the Association for Psychological Sci-
ence found that chronic loneliness can be as detrimental for
longevity as a 15-cigarette-a-day habit.’)

The concept of IADLs (Instrumental Activities of Daily Liv-
ing) has been around since the late 1960s. Tools such as the
Lawton Instrumental Activities of Daily Living Scale' provide
a useful way to classify how people cope with day-to-day tasks
such as laundry or shopping. These tools also help show when
early interventions might be beneficial, but take no account of
the complex picture of what really happens in the lives of older
people.

Scott Murray, Professor of Palliative Care at Edinburgh Uni-
versity in Scotland, has been using a four-dimensional model
which looks at the physical, psychological, social and spiritual
journey toward death. His well-being trajectories are drawn
from the experiences of a large qualitative study group which
was tracked through to death."
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Figure 2
Well-being trajectories in patients with conditions such as cancer, causing rapid functional decline
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Figure 3
Well-being trajectories in patients with intermittent decline (typically organ failure[s] or multimorbidity)
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Figure 4
Well-being trajectories in patients with gradual decline (typically frailty or cognitive decline)
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Here we see the deep stresses experienced by cancer sufferers
due to episodes such as diagnosis and recurrence, whereas the
cancer itself often causes only a gradual decline in physical and
social capability.

The physical decline from sudden organ failure can be sharp and
will trigger psychological lows, and often generates associated
drops in social interactions. Spiritual distress is likely to be a func-
tion of a person’s inner resilience and will fluctuate more over time.

The very gradual physical decline of frailty for people usually
reaches a tipping point, at which life for them seems to start to
lose meaning. Death is often preceded by warning signals such
as a decline in social interaction, closely followed by psycholog-
ical collapse and existential distress (i.e., knowing that it’s time).

The interlinked nature of these four aspects—physical, social,
psychological, spiritual—has begun to be built into modern
frailty scores such as the recently developed Electronic Frailty
Index'? (eFI). These scoring systems start to take account of
both the physical and social elements of aging and are a useful
step forward from previous frailty scores, which typically con-
centrated only on purely physical aspects such as grip strength,
or measuring the time it takes to get up from a chair, walk a
few paces and sit back down.

The challenge we face as an industry is to use these kinds of
learnings to create new benefit trigger points for our prod-
ucts. This can open up a market for frailty care products that
can be designed to help support people living at home for as
long as possible.

CATCH OF THE DAY

Insurance should be about creating socially useful outcomes at a
time of great need for the individual. As our aging and increas-
ingly frail populations expand and continue to want to live at
home, we need to rise to the challenge by thinking imaginatively
about long-term care claims triggers and the ways in which we
would monitor and measure when claims occur.

We also need to think carefully about how to make claim ben-
efits truly useful, because we know that most of our customers
lack the skills and knowledge to understand the problems
associated with frailty and to act in an appropriate way. The
successful life insurers of tomorrow will have to provide ben-
efits and service wrap-arounds to guide claimants and their
families to the best outcomes. W

Mick James is a business development manager
for RGAx EMEA. He can be contacted at mjames@
rgare.com.
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Epidemics: Past, Present
and Future—What are
the Risks?

By Paul Edwards

he uncontrolled, rapid spread of infectious disease still

causes alarm in society today. In Medieval times it was

called “Pestilence” and perceived as a mythical character
firing poisonous arrows on victims as it rode alongside its com-
panions War, Famine and Death. Indeed as epidemics have killed
more people in human history than any other cause, it is little
wonder it continues to hold such dread in our societal psyche.

Thanks to medical advances, particularly centered on vacci-
nation and antibiotics, combined with efforts to improve the
urban environment in the mid-20th century, it seemed that the
era of widespread epidemics had passed. Yet, at the start of the
21st century we face a return to that era, made worse by both
environmental degradation and overpopulation. In this article
we will explore why we are seeing not only the potential return
of epidemics from old infectious scourges, but also the emer-
gence of new threats.

Table1
Historic and recent epidemics/pandemicst

What When Where Deaths

Black Death 1347-51 Europe 50,000,000
HIV 1980 Global 39,000,000
Spanish Flu 1918-20 Global 20,000,000
Asian Flu 1957-61 Global 2,000,000
Seventh cholera 1961 Global 570,000
pandemic

Swine Flu 2009 Global 284,000
Ebola 2014 West Africa 4877
Measles 2011 Congo 4,555
SARS 2002-3 Global 74

MICROBIAL ZOONOSES

Microbial disease is an illness or ailment caused by the intro-
duction or infection with one of four types of microbes,
namely (viruses, bacteria, protozoa or fungi). Of the millions
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of types that exist, only about 1,400 are pathogenic in humans?
(but critically only 150 have both the capability of human-to-
human transmission and the potential to cause epidemics).’

The emergence of pathogenic microorganisms appears to be
accelerating with an average of three being identified every
year.* Of all the agents that have been identified since 1980, 60
percent have zoonotic origin, i.e., pathogens that have spread
from animals to humans, either as a result of interaction with a
carrier or vector (e.g., the mosquito carrying Plasmodium pro-
tozoa or rat fleas carrying Yersinia pestis) or as a result of direct
contact with the microbe, either through the air (influenza),
from bites (rabies) or through contact with contaminated body
fluids such as blood.’ For example, HIV, which is now a purely
human disease, probably evolved from a simian counterpart
and SARS (Severe Acute Respiratory Syndrome) likely from a

palm civet cat virus.



Table 2
An example of human pathogens with animal sources
that have emerged since 1945°

Year Pathogen Origin
1952 Chikungunya virus Mosquito
1959 Zika virus Mosquito
1977 Ebola virus Bats?
1977 Hantaan virus Rats
1977 Legionnaires' disease Unknown
(Legionella
pneumophila)
1982 Lyme disease Deer, sheep, cattle,
(Borrelia burgdorferi) horses, dogs
1983 HIV Chimpanzees
1993 Hanta virus Deermouse
1994 Hendra virus Fruit bat
1997 H5N1 flu Chicken
1999 Nipah virus Fruit bat
2002 SARS Palm civet cat
2009 HIN1 flu Pigs
2012 MERS Camels?

EPIDEMIC VS. PANDEMIC

In the widest sense of the term, an epidemic is the presence of
any disease in a large number of people, hence, for example,
diabetes or heart disease can be said to be present in “epidemic
proportions.” In a stricter sense, however, it means the rapid
spread of an infectious disease to a large number of people
over a short timeframe.

Epidemics strike when and where microbes find a susceptible
group of people to infect and have a means (or “agent”) to pass
from one person to another. In natural conditions an epidemic
usually ends when all possible victims have been infected and
either have become immune or, in the most lethal examples,
have died. Epidemics can be classified as being “common
source” outbreaks where those who get infected do so because
they have been exposed to an infectious agent from the same
source (e.g., Cholera usually occurs from an infected water
supply) or “propagated” outbreaks where the infection passes
from one person to another. The latter are the diseases that
are perhaps most feared, and transmission can be directly
contagious (e.g., through blood or other bodily fluids, touch
or breathing in particles), vehicle-borne (e.g., needles) or vec-
tor-borne (mosquitos, fleas, etc.).

An epidemic does not necessarily have to cause death to be
problematic; for example, while symptomatic infection by the
Zika virus causes a relatively mild illness, the major cause for

concern with Zika is the effect that it can have on the develop-
ment of babies during pregnancy.

A pandemic differs only in that the epidemic disease has spread
beyond its initial hot zone, i.e., it has become international
or even intercontinental. All epidemics display a spectrum of
effects—ranging from patients being asymptomatic carriers
of infection or displaying mild illness to the extreme of cata-
strophic disability or fatal disease.

PATHOGENICITY, VIRULENCE AND INFECTIVITY

The severity of an epidemic’s impact is determined by a
number of factors, especially how pathogenic or virulent the
underlying organism is. This refers to how capable the micro-
organism is of making a person ill and in the worst instances it
is expressed as the case fatality rate.

In addition, when an epidemic strikes, epidemiologists will try
to estimate the size and infective nature of an outbreak. One
method for doing this and for monitoring the outbreak over
time is to calculate the basic reproduction rate—the R0. This
essentially calculates the average number of new people an
infected person will spread the disease to. If the RO is greater
than one, it indicates that the number of infected cases will rise,
and the higher the number the more contagious the pathogen.
If, however, it is less than one, the infection is not sustainable.

While these two measures—virulence and infectivity—over-
lap, they are not the same thing. You can be infected but not ill.
Polio, for example, is highly infectious yet only 5 percent to 10
percent of those infected get clinical disease.

Table 3
The RO or infectivity of selected diseases’

DINEN RO
Measles 15
Tuberculosis 4-5
Smallpox 3-11
HIV 2-5
SARS 2-4
Ebola 2
Pandemic Flu 1-2

RECENT HISTORY AND WHAT HAS CHANGED

The speed and regularity of new epidemic disease threats that
have emerged in the last 25 years is both concerning and, at
first glance, bewildering. Of course, in part, this apparent
rapid emergence masks successes; these include the ability
of modern microbiology to quickly isolate and identify new
pathogens and the achievements of the World Health Orga-
nization’s Global Alert system, which is designed to organize
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a rapid response and improve biosafety and biosecurity across
the world.

However, other changes have also influenced the risk of
epidemics and pandemics in less positive ways. The inter-
connected fast transportation links of the modern world now
facilitate the rapid spread of disease in ways not previously
seen. Taking SARS as an example, it spread from China to
17 countries across two continents in a mere week, with one
infected individual passing on the disease to 22 of his fellow
119 airline passengers.® Contrast this to the Black Death,
which took a year to reach England from Italy.®

One of the main tools in medicine’s arsenal defending against
epidemic outbreaks has been immunization against pathogens
through vaccination. Vaccines expose the immunized person to
a weakened or harmless version of the pathogen and thereby
trigger the body’s own immune system to create antibodies.
However, for a vaccine to be effective, certainly against those
diseases which are highly infective, a very large proportion
of the population needs to be immunized. This is in order to
create “herd immunity” where so many people in a community
(or herd) are immune that it affords a degree of protection to
those who are not. With measles for example, if 92 percent to
95 percent of a community has been vaccinated, it has a pro-
tective effect on infants, the immunocompromised or those
born pre-vaccination. The last few decades have seen the rise of
“anti-vaxx” movements, often spurred on by perceived infringe-
ment of personal liberty caused by compulsory vaccinations
or by reports of (usually spurious) serious side effects, e.g., the
Measles, Mumps, Rubella (MMR) autism debate. Subsequently,
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in some countries we have seen outbreaks of disease epidemics,
long thought controlled re-emerge, such as the Californian and
Italian measles epidemics of 2014 and 2017. 101!

Other very important factors are climate change and
overpopulation.

The El Nifio-Southern Oscillation (ENSO) cycle events in
the 1990s and 2000s have triggered severe droughts in the
Southern United States, and conversely heavy floods in South
America. Consequently, the drought-hit zones have seen
explosions in the populations of rodents with the appearance
of Hantavirus, while the number of mosquitos in flooded areas
has increased with epidemics of Dengue fever.!?

Mosquito-borne diseases are particularly influenced by
weather and climatic patterns, since most require humid-
ity and moderate to warm temperatures to propagate. With
global temperatures rising, it is easy to anticipate the spread
of different mosquito species; indeed, we have already seen the
incidence of Chikungunya and Dengue rise in Europe.!?

Finally, poverty and overpopulation pressures mean that
humans are increasingly moving to areas previously seen as
impenetrable wildernesses. As a result of our invasion of new
environments we become exposed to microorganisms against
which we have little or no immunity. The tropical rainforests
of the world are the prime example, and it is from these areas
that HIV and Ebola emerged.

Governmental policies at the regional, national or international
level can have a positive or detrimental effect in mitigating



or worsening these factors. As ever, preventative measures,
whether they are offering free mosquito nets, condoms or vac-
cinations, are much cheaper than the huge efforts required to
combat an outbreak once it has started. In the case of Ebola, for
example, the economic impact on the three countries effected
(Guinea, Liberia and Sierra Leone) has been enormous and
is estimated to have caused a reduction in their economies of
USD 1.6 billion or 12 percent of GDP, and would require a
staggering USD 4.5 billion spend to recover." During the
height of the Ebola outbreak of 2015, international contribu-
tions to combat the disease were USD 3.6 billion with the two
largest contributors being the U.S. (65 percent) and the U.K.
(10 percent). It is uncertain whether, following the political
tsunamis of 2016 and the rise of more nativist sentiments in
these countries and subsequent pressures on international aid
budgets, such contributions would be made available again."

CONCLUSION

The trend in the emergence, or re-emergence, of infectious dis-
eases that could cause epidemics is likely to continue. While an
apocalyptic pandemic causing millions of deaths is unlikely, one
causing widespread disease inflicting deaths in the thousands is
more probable. Indeed, reinsurers do “price” for such events in
their reinsurance rates. As an industry, we need to be vigilant in
monitoring this risk and ensure that guidance to underwriters is
clear and up to date. At Hannover Re, as a global reinsurer with
a variety of underwriting manuals and tools at our disposal, we
stand ready to assist our clients in this regard. Hl

Paul Edwards is a manager of Medical Risk
Research for Hannover Re UK Life Branch. He can
be contacted at paul.edwards@hannover-re.com.

ENDNOTES

1 See BENFIELD, E. & TREAT, J: As Ebola death toll rises, remembering history’s worst
epidemics. National Geographic, October 25 2014.

2 See HOWARD, C.R & FLETCHER, N.F.: Emerging virus diseases: can we ever expect the
unexpected? Emerging Microbes & Infections (2012) 1, e46; doi:10.1038/emi.2012.47

3 See WOOLHOUSE, M., & GAUNT, E: Ecological origins of novel human pathogens. Crit
Rev Microbiol. 2007; 33(4):231-42.

4 See MORSE, S.S., ET AL: Prediction and prevention of the next pandemic zoonosis.
Lancet 2012; 380: 1956-65

5 See KARESH, W.B ET AL: Ecology of zoonoses: natural and unnatural histories. Lancet
2012; 380; 1936-45

6 See CRAWFORD, D.H.: Deadly companions: How microbes shaped our history. 2007
Oxford University Press

7 SeeLAMB, E.: Understand the measles outbreak with this one weird number. The basic
reproduction number and why it matters. Scientific American on January 31,2015

8 See HOWARD, C.R & FLETCHER, N.F.: Emerging virus diseases: can we ever expect the
unexpected? Emerging Microbes & Infections (2012) 1, e46; doi:10.1038/emi.2012.47

9 See CRAWFORD, D.H.: Deadly companions: How microbes shaped our history. 2007
Oxford University Press

10 See THE GUARDIAN, 17th March 2015, California measles outbreak fuelled by parents
who failed to vaccinate children - study

11 See THE GUARDIAN, 19th April 2017 Italy experiencing measles epidemic after fall-off
in vaccinations

12 See HOWARD, C.R & FLETCHER, N.F.: Emerging virus diseases: can we ever expect the
unexpected? Emerging Microbes & Infections (2012) 1, e46; doi:10.1038/emi.2012.47

13 See EUROPEAN CENTRE FOR DISEASE PREVENTION AND CONTROL: Mosquito
borne diseases in Europe, Retrieved February 8 2017 from: http://ecdc.europa.eu/
en/healthtopics/vectors/infographics/Pages/infographic-mosquito-borne-diseas-
es-in-Europe.aspx

14 See MULLAN, ZOE, Editorial - The cost of Ebola, July 9, 2015, 15: 825-32

15 See CDC - Cost of the Ebola epidemic Retrieved July 17, 2017, http://www.cdc.gov/
vht/ebola/outbreaks/2014-west-africa/cost-of-ebola.html

REFERENCES

BENFIELD, E. & TREAT, J: As Ebola death toll rises, remembering history’s worst epidem-
ics. National Geographic, October 25 2014.

CDC - Cost of the Ebola epidemic Retrieved 17 July 2017

http://www.cdc.gov/vht/ebola/outbreaks/2014-west-africa/cost-of-ebola.html

CRAWFORD, D.H.: Deadly companions: How microbes shaped our history. 2007 Oxford
University Press

EUROPEAN CENTRE FOR DISEASE PREVENTION AND CONTROL: Mosquito borne dis-
eases in Europe, Retrieved February 8 2017 from:

http://ecdc.europa.eu/en/healthtopics/vectors/infographics/Pages/infographic-mosqui-
to-borne-diseases-in-Europe.aspx

HOWARD, C.R & FLETCHER, N.F.: Emerging virus diseases: can we ever expect the unex-
pected? Emerging Microbes & Infections (2012) 1, e46; doi:10.1038/emi.2012.47

KARESH, W.B ET AL: Ecology of zoonoses: natural and unnatural histories. Lancet 2012;
380; 1936-45

LAMB, E.: Understand the measles outbreak with this one weird number. The basic
reproduction number and why it matters. Scientific American on January 31, 2015

MORSE, S.S., ET AL: Prediction and prevention of the next pandemic zoonosis.Lancet
2012;380: 1956-65

MULLAN, ZOE, Editorial - The cost of Ebola, July 9, 2015, 15: 825-32

THE GUARDIAN, 17th March 2015, California measles outbreak fuelled by parents who
failed to vaccinate children - study

THE GUARDIAN, 19th April 2017 Italy experiencing measles epidemic after fall-off in
vaccinations

WOOLHOUSE, M., & GAUNT, E: Ecological origins of novel human pathogens. Crit Rev
Microbiol. 2007; 33(4):231-42.

5599 NOVEMBER 2017 REINSURANCE NEWS | 35



Relmagine Insurance—
Technology and
Customer Centricity

By Veronica Scotti

s we prepare for the close of the year, planning for

the 2018 Canadian Reinsurance Conference (CRC) is

underway. Each year the CRC brings together peers
and key industry stakeholders to discuss key issues and trends
impacting our industry. Next year’s event will be held on April
19, 2018 and promises to be engaging and informative.

The 2018 event theme is Relmagine Insurance. All of us on the
CRC organizing committee are intimately committed to the
strong purpose of our industry—improving lives, providing
financial support in the hardest of times—and we believe in
the creative power of the transformation that is already tak-
ing place. A power that correctly harnessed will make the next
decade the most interesting for us as insurance practitioners
and business leaders, and for our clients, who crave peace of
mind, but don’t always think of us as part of the solution.

As new technologies and data continue to change how we
engage with customers and conduct business, it’s more import-
ant than ever that we come together to share ideas and best
practices to reimagine the ways we’re delivering the services
and solutions our clients expect and need.

THE FUTURE IS NOW

Today’s industry reality is forcing us to think about new
approaches and new ways to be prepared. The digital world
is challenging the way we do business and we should embrace
that challenge as we look to build better partnerships with our
clients and services for our customers.

Mobile devices are giving rise to new ways of communication
and information sharing. The influx of data and solutions
to analyze that data are helping us extract useful consumer
insights. Advances in artificial intelligence and predictive ana-
lytics are also creating opportunities for innovation throughout
the value chain.

Furthermore, it’s no secret that technology has impacted cus-
tomer expectations—individuals are now used to on-demand,
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digital experiences. They want simplified information and they

want quicker answers to their questions. We need to make sure
we’re harnessing new advances that open the way we connect

with customers, influence positive behaviors and more.

It’s no longer enough to simply understand current trends,
collectively we must be a few steps ahead to remain relevant:
embrace the future now, or risk being left behind.



CRC 2018

As we explore what it means to Relmagine Insurance and focus
on customer centricity, our 2018 program will offer something
for everyone. In order to help us all imagine a future-ready
industry and inspire on the journey to get there, we're in the
process of securing brilliant professional leaders both from
outside and within the industry to speak at the event—be sure
to visit the CRC website for updates.

We’'ll have over a dozen breakout sessions that focus on
timely topics such as accelerated underwriting, genetics/reg-
ulation, predictive analytics, behavioral economics and more.
In the 2018 program, the breakout sessions will display the
recommended level of expertise required by attendees, so
delegates can choose wisely and conversations in the room
can run deep.

This year, you can also expect to meet social entrepreneurs,
scientists, innovators and disruptors that are passionate about
the specific proposition they are working on, overcoming one
customer pain point at the time to get to customer bliss and
healthy living!

ABOUT THE CRC

The CRC, which today is one of the premier reinsurance
industry conferences in the world, is dedicated to providing
a forum for industry participants to learn about developments
affecting our business and providing an opportunity to net-
work with peers.

The CRC was first held in 1956, when representatives from
several Toronto insurance companies met for a half-day meet-
ing to discuss reinsurance matters in their mutual interest. At
that time, companies were involved in reciprocal risk-sharing
arrangements in order to facilitate placement of large face
amount policies. The purpose of their meeting was to discuss
how to expedite these transactions.

From this simple beginning, the CRC has evolved to a full-day
conference format which now regularly attracts more than 500
insurers, reinsurers and retrocessionaires throughout North
America and abroad. This continued strong attendance can be
interpreted as a clear indicator that this conference continues to
succeed in meeting its goal of delivering value to the industry. l

Veronica Scotti is Swiss Re’s president and chief
executive officer of Canada and English Caribbean.
She can be contacted at veronica_scotti@swissre.
com.
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Integrated Analytics—
The Next Generation in
Automated Underwriting

By June Quah and Jinnah Cox

e are experiencing the most rapid evolution our indus-
Wtry has ever seen. Incremental innovation has been

underway for the last 10 to 15 years, but currently,
the pace of change is truly frenetic. Today, we are competing
with not only peer companies, but also start-ups, third-party
solution providers and others from outside the life insurance
industry, who recognize the potential to disrupt the industry
we know so well.

Data is essential to advancing change. When fluids are
removed from underwriting, optimizing the use of the remain-
ing available information to manage the additional mortality
from misclassified cases while achieving high straight-through

A data-driven approach
using predictive

underwriting models is
the next phase in our
evolution.

processing (STP) rates is key. A data-driven approach using pre-
dictive underwriting models is the next phase in our evolution.
Enabling high STP rates with objective decision-making to best
manage the extra mortality risk from the streamlined process
requires analytics to be competitive and ensure accuracy. No lon-
ger is pricing fluidless business using MIB, MVR and prescription
drug histories enough. Predictive analytics is the new normal and
allows more risks not only to be triaged, but also to assist carriers
in a more refined stratification of the risks.

The following case study walks through the steps of a predic-
tive modeling exercise to illustrate one way to use analytics to
streamline the underwriting paradigm.
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STEP 1: DEFINE THE PROCESS

The key objective for an automated underwriting analytic
model is to meet a target straight-through processing rate
with a limited impact on mortality. To accomplish this, the
model must reliably predict risk class. In this case study,
this was accomplished by developing a custom predictive
underwriting triage model using historical data. The goal
of this model was to accurately assign a subset of cases to
an underwriting risk class without requiring medical exams,
fluid testing or an attending physician statement (APS), but
instead relying on other available data.

STEP 2: SELECT THE DATA

Application data (e.g., age, gender, and self-reported height
and weight), tele-interview information, and third-party
underwriting data (e.g., MVR, Rx and MIB) were available
for each case. The actual final underwriting decision and
risk class were also available. For our target issue age and



Figure 1
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face amount range, there were two years of applications with
complete underwriting data. The data was able to be directly
downloaded from the underwriting system, which saved the
company significant time and resources.

STEP 3: DETERMINE PREDICTORS OF MORTALITY

While there were several hundred inputs into the model,
about 100 were found to be predictors of underwriting risk
class. These ~100 predictors included obvious things—such
as gender and age, and not-as-obvious things, such as marital
status and reason for weight loss.

While third-party data, such as credit-based mortality scores,
is increasingly being used to predict and manage mortality, it
has limited value in predicting medically-based underwriting
classes. Generally, a starting point is evaluating these com-
mercially-available tools, but also building a predictive model
for underwriting triage. Thus, these tools can and should be
used in tandem. In our case study, no commercially-available
risk classifier was used as a predictor in the model, but rather,
the score was used as an initial qualification criteria to help
mitigate mortality risk.

STEP 4: BUILD THE MODEL

A multi-class classification model was used with the fol-
lowing categories as the target outcome: Best non-tobacco
(NT), Second Best NT, Residual Standard N'T, and Refer To
Underwriter (UW) (tobacco, substandard, and declines).

The statistical/data mining software R was used to develop
the predictive model. The final model is a multinomial

logistic model, chosen due to its simplicity, transparency,
interpretability and ease of implementation. Alternative mod-
els such as the lasso regularized generalized linear regression
and gradient boosting were tested with comparable results.

STEP 5: VALIDATE THE MODEL

Using stratified random sampling, 70 percent of the avail-
able data was selected to train the predictive models, and the
remaining 30 percent was set aside for later use to validate
the models. Validating the predictive model on data that was
not used to build the model is a crucial step in any analytic
project. It gives us confidence that the predictive model will
perform well on new cases.

One visual way to determine how well a model is fitting your
data is to look at the decile analysis. A decile chart groups the
data into 10 equal buckets, ranked according to the probabil-
ity of a certain outcome. Here, the outcome is the probability
of being the best risk, where the likelihood is very low, decile
1, and very high, decile 10. In reviewing a decile chart, you
want to see the proportions for the various risk classes exhib-
iting a “staircase effect,” with the best risk class representing
the majority of the higher deciles and being insignificant in
the lower deciles. The decile chart that follows (Figure 1) on
the 30 percent of holdout test data shows that the model can
accurately segment underwriting classes, as deciles 7 to 10
have a much higher proportion of Best N'T cases.

Thus, our model seems to be meeting our goal to accurately
assign risks to underwriting classes.
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Figure 2
Model Predicted Probabilities

Target Outcome: | Best NT Second Best NT  Resid Std NT Class with Max | Predicted UW Class Assignment using
Actual UW Class Probability confidence thresholds

Casel BestNT 94% 5% 1% 0% Best NT Best NT

Case?2 Declined 2% 44% 30% 24% Second Best NT | RUW

Case3 Second Best NT | 8% 3% 14% 5% Second Best NT | Second Best NT

Case 4 Declined 70% 12% 11% 7% Best NT Best NT

Case5 Residual Std NT | 55% 8% 35% 2% BestNT Residual Std NT

STEP 6: EXTRACT OUTPUT FROM THE MODEL

The predictive model produces as output the predicted prob-
abilities of each target underwriting class for any given case.
Figure 2 illustrates some examples of the model output. For
example, Case 1 is predicted to have a 94 percent probabil-
ity of being Best N'T. A simple assignment method would be
to assign the class with the highest predicted probability as
the predicted class. For Case 1, that is the Best NT class.
However, there are cases where the highest predicted prob-
ability is not as high, indicating that there is less confidence
in assigning a case to that class. For example, Case 2’s highest
predicted probability is the Second Best NT class at 44 per-
cent, but it also has a 30 percent probability of being Residual
Standard N'T and a 24 percent probability of being Refer To
UW. These probabilities indicate that there is less confidence
in assigning a class to Case 2.

As such, confidence threshold rules were incorporated so that
when the predicted probabilities fall below specific thresh-
olds, the case is referred to underwriter instead of being
assigned a predicted class.

We tested many combinations of threshold rules, varying the
predicted probabilities from several classes. By definition,
there is a trade-off for the number of accurately predicted
versus misclassified cases and the number of cases automated
versus referred to underwriter as the threshold varies. The
thresholds were calibrated to maximize the number of auto-
mated cases, targeting our desired straight-through rate
while managing the extra mortality to be in the target range.

STEP 7: COMPARE PREDICTED CLASS OUTCOME
TO FULLY-UNDERWRITTEN DECISION

Comparing the predicted risk class to the actual fully-un-
derwritten risk class yields valuable insight. This can either
confirm that we are satisfied with the model outcome, or
shed light on areas the model is missing. In our case study,
this comparison showed that the model accurately predicted
~90 percent of the cases where Best NT was the actual
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fully-underwritten decision. Again, this confirms that the
model is meeting its goal for fitting risk class.

Class misclassification, resulting in additional mortality,
occurs when the predictive model assigns a better under-
writing class compared to what would have been determined
using traditional medical underwriting. The misclassification
occurs as the predictive model is developed using a subset of
the most predictive underwriting data (~100 predictors) and
not the complete underwriting information available for full
underwriting.

STEP 8: CONSIDER MORTALITY COSTS
AND PROGRAM BENEFITS

While mortality experience is not yet available, we can esti-
mate the extra mortality for automated business by comparing
the present value of death benefits for each risk combination
between fully underwritten and the risk class predicted by the
model.

Without fluid-testing, medical exams and APS, there will be
some loss of information from potential misrepresentation
of health status and undiagnosed adverse medical conditions.
In addition, we expect there will be some increased mortal-
ity from the sentinel effect—the self-selection of unhealthy
applicants to apply for coverage when testing is not done.
This should be considered when setting the mortality expec-
tation for this program.

However, there are also significant expense savings that
should also be reflected in your pricing, including the
elimination of fluid tests and exams and less time spent
underwriting each case. It also enables appropriate under-
writing focus and allows underwriters to focus their time on
complex cases. There is also the potential to realize higher
take-up and cross-sell rates. These expense savings and ben-
efits can in many cases counteract the additional mortality
expected from these programs.
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STEP 9: INTEGRATE THE MODEL INTO
THE UNDERWRITING SYSTEM

A predictive model has limited effectiveness if it cannot be
tully integrated into your existing underwriting platform.
In this case, the predictive model solution was able to be
fully integrated into the underwriting engine. An automated
solution was developed to capture the inputs to the models,
perform the calculations, and make the predictive assignment
available to the underwriter within the platform. A qualifying
case that is not referred to underwriter can be issued with a
risk class within minutes of full applicant information being
received.

STEP 10: MONITOR RESULTS

The performance of the program should be carefully moni-
tored and reviewed. Post-issue audits, such as ordering APS
or medical records on a subset (e.g., 10 percent) of approved
streamlined applications, helps to monitor and understand
any material applicant misrepresentations and deviation of
the model performance from expected.

Best practice for monitoring programs include reports to
track and understand the before and after distribution of cases
across various attributes and distribution channels. Other
items to track include third-party hit rates, placement rates,
and straight-through processing rates. This helps to better

0l =r-‘g',rr i wm

A predictive model has limited
effectiveness if it cannot be fully

integrated into your existing
underwriting platform.

understand any changes in customer behavior and the impact
of those changes on the underwriting decision and resulting
mortality experience. For example, comparing self-reported
weight data over time may reveal that applicants are under-
stating their weight as they are now aware that not all cases
require full underwriting.

Any modification to the underlying underwriting philosophy
and rules engine should also be closely examined to ensure
alignment with the predictive model. Continued monitoring
and feedback will guide the ongoing and future refinements
to the predictive model.

CONCLUSION

With start-up activity well underway in Silicon Valley and inno-
vation hubs around the globe, our evolution will likely continue
at this rapid pace. Pure data is only part of the equation. Other
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advances, such as Electronic Health Records, wearable devices,
wellness programs, and verbal and facial analytics, are rapidly
emerging as new areas that will likely impact streamlined under-
writing. Data analytics is, and will continue to be, the key in
reaching that elusive balance between the convenience of flu-
idless underwriting and accurate risk classification. This paper
highlighted an Underwriting Triage predictive model, which
is only one of several available predictive model types that can
deliver value in filling information gaps left by removing under-
writing requirements, accurately placing risk and streamlining

the process to enhance the customer experience. M
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