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16 Banyar Jozsef: Life insurance

The above figures resemble a tree very closely. The shapes of these figures have gone
through significant change throughout history. Earlier it was generally more the case that a
greater number of children were born, but the infant and child mortality rate was also high,
and the average lifespan was also very low. These factors together create an age structure
figure in the shape of a pyramid (that is why the name of the figure is age pyramid in
English) or a pine tree, which can be seen schematically in the following figure.

Age

-150 000 -100 000 -50 000 0 50 000 100 000 150 000

Number of lives - Females - males

Figure 1.3.: Traditional pyramid-shaped age structure (age pyramid)

Hungary was described by such a ,.traditional” age structure figure at the beginning
of the 20" century, and it is still typical today in some so-called ,,developing” countries.
In the developing countries we can see a new trend along with the high number of
children typical in the western countries 100 years ago. This — similarly as in the
western countries’ current situation — is the increase in the life expectancy at birth. This
is mostly due to the disappearance of the earlier great epidemics, the radical decrease of
the infant mortality and some improvement in the standard of living. These two factors
together result in the phenomena called the ,,demographic boom”, which resulted in an
unprecedented increase in the Earth’s population in the 20% century, especially in the
second half, and this growth is expected to continue at least until the middle of the 21
century.

Of course, it is difficult to predict the total size of the Earth’s population ahead of time.
Even nowadays the estimates change year by year, and this is also true for the individual
countries as well. In the *70s, for example, no one could foresee the appearance of a new,
previously unknown, deadly epidemic in the southern half of Africa, which resulted in a
decreasing population for a while in some countries that previously showed increasing
tendencies. Even further, AIDS — since it mostly has affected young adults —has change
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Country Year ol Females | Males | Country | Year Elil Females | Males
sexes sexes

2013 |78 81 75 2013 |69 75 63
Czecn Rep. Russia

1990 |71 75 68 1990 |69 74 63

2013 |80 82 78 2013 |76 80 72
Denmark Slovakia

1990 |75 78 72 1990 |71 75 66

2013 |81 84 78 2013 |83 86 80
Finnland Spain

1990 |75 79 71 1990 |77 81 73

2013 |82 85 79 2013 |82 84 80
France Sweden

1990 |78 82 73 1990 |78 81 75

2013 |81 83 79 Switzer- | 2013 |83 85 81
Germany

1990 |76 79 72 land 1990 |78 81 74

2013 |75 79 71 United 2013 |81 83 79
Hungary Kingd

1990 |69 74 65 Ingdom | 1990 |76 79 73

Source: WHO - http://apps.who.int/gho/data/node.main.688?lang=en

All these statistics (mortality and survival probabilities, life expectancy) are
published organized by age in the so-called “mortality table” by the Hungarian Central
Statistical Office. The mortality table includes a very useful technical row, the “number
of survivors”. This row of numbers, that is created from the cleaned probabilities of
mortality, can be regarded as a basic indicator, which shows how many people out
of a starting population (usually 100,000 people) will be alive at age x if the current
mortality rates of each age group apply to them at every age. The symbol of the values of
the number of survivors, or the “life table” is 1 , and so — based on the above description
-, 1,=100,000.

Almost all the statistics necessary in life insurance can be constructed very simply
from the life table. In the following, this constructed chain of values will be used in the
majority of the calculations (see in more detail in chapter 1.4.!).

According to what was previously said, the mortality table does not apply to a single
generation, but rather it is a snapshot of several generations living simultaneously. This
is also true for the life table, even though it very strongly suggests that its statistics
pertain to a single generation, as if they followed life paths of 100,000 infants born at
the same time until they reach age 100.

Of course, this statistic could also be constructed, but this would require data from 100
years, and would not truly reflect very flexibly the current mortality trends of a time. For
the purposes of analysis, it is still best to construct the mortality table of a generation,
the so-called ,,generational mortality table”. This can be done most easily by taking the
statistics of those born in the same year from all the different years of the survey. Since
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data). In table 1.3. we can see the ratio of annuity mortality rates to the population
mortality rates in the USA. As we can see, there is a significant difference between the
different phases of the life cycle.

Table 1.3.: U.S. annuity gx-s compared to the population mortality tables (1990-1996)

Age | Male Female | Age Male Female | Age Male Female
0 23% 22%
1 123% | 117% 41 35% 48% 81 60% 70%
2 101% 93% 42 38% 48% 82 60% 71%
3 99% 92% 43 41% 49% 83 61% 2%
4 111% 98% 44 44% 49% 84 62% 73%
5 110% 89% 45 46% 49% 85 63% 74%
6 107% 78% 46 49% 49% 86 64% 76%
7 106% 70% 47 50% 49% 87 64% 77%
8 132% 76% 48 52% 49% 88 65% 78%
9 163% 84% 49 52% 49% 89 66% 79%
10 195% 95% 50 52% 49% 90 66% 80%
11 198% 99% 51 52% 48% 91 67% 81%
12 156% 92% 52 52% 48% 92 67% 81%
13 107% 77% 53 52% 49% 93 68% 81%
14 75% 63% 54 51% 49% 94 68% 80%
15 57% 54% 55 51% 49% 95 69% 79%
16 47% 48% 56 50% 49% 96 69% 79%
17 1% 46% 57 49% 49% 97 70% 78%
18 38% 47% 58 48% 48% 98 70% 78%
19 37% 50% 59 47% 48% 99 2% 78%
20 36% 53% 60 46% 48% 100 73% 78%
21 35% 55% 61 45% 48% 101 75% 78%
22 35% 58% 62 45% 48% 102 77% 79%
23 36% 60% 63 44% 49% 103 79% 81%
24 37% 61% 64 44% 50% 104 82% 83%
25 39% 62% 65 44% 50% 105 85% 85%
26 40% 63% 66 45% 51% 106 89% 88%
27 41% 63% 67 46% 51% 107 93% 92%
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Age | Male Female | Age Male Female | Age Male Female

28 40% 62% 68 47% 51% 108 98% 96%
29 39% 61% 69 49% 52% 109 | 103% | 101%
30 37% 59% 70 50% 53% 110 | 108% | 106%
31 35% 57% 71 52% 53% 111 114% | 111%
32 34% 56% 72 53% 55% 112 120% | 117%
33 32% 54% 73 54% 56% 113 | 127% | 125%
34 31% 53% 74 54% 58% 114 | 134% | 132%
35 30% 51% 75 55% 60% 115 141% | 141%
36 29% 50% 76 55% 62% 116 | 134% | 134%
37 29% 49% 77 56% 63% 117 | 128% | 128%
38 29% 48% 78 57% 65% 118 | 121% | 121%
39 31% 48% 79 58% 67% 119 | 116% | 116%
40 33% 48% 80 59% 69%

Source: SOA, and own calculation — http://mort.soa.org/

The insurers during their premium and reserve calculation are using the best available
mortality tables, but they also have to take into consideration the current regulation.
The national mortality tables for the whole population (generally separately for male
and female and nowadays also an unisex) are available, at least to a certain degree,
all over the developed countries. While some countries produce different tables for
black and white (e.g. in the USA) or for different ethnic groups, in other countries this
kind of differentiation is practically illegal or used for only the purpose of research.
Many insurers are using these national mortality tables, often with some modifications,
because it is known, that the clientele of insurers is selected compare to the whole
population. At the same time, in some countries it is not allowed to make differences in
the premiums based on gender (like e.g. in the European Union), so the need emerged
for the so-called “unisex” mortality table for premium calculation. This contains —
in the basic case — the weighted average of the male and female death probabilities,
where the weights represent their proportion in the population. As for the calculation of
reserves (for the details see Chapters 11-12.) it is not prohibited and, what is more, it is
expedient to use mortality tables diffentiated based on gender.

As long as an insurer has a big and sufficiently old clientele, it can make its own,
much more accurate mortality table than the population table. These are generally
selection tables, that is, they make different tables for different types of life insurance,
taking adverse selection into consideration. In some countries, insurers are merging
their data and making such specific mortality tables together.
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Table 1.4.: Disability adjusted life expectancy in some countries

Healthy life expectancy (HALE) at birth (years)

Country Year | Both sexes | Female | Male
Afghanistan 2013 | 50 50 50
Australia 2013 | 73 74 71
Austria 2013 | 71 73 68
2013 | 54 55 53
Botswana 2012 | 52 53 52
2000 | 41 41 42
Chad 2013 | 44 45 44
China 2013 | 68 69 67
Czech Republic 2013 | 69 71 66
Denmark 2013 | 70 71 69
Finland 2013 | 71 73 68
France 2013 |72 74 69
Germany 2013 | 71 73 69
Hungary 2013 | 65 68 61
India 2013 | 58 59 56
Italy 2013 |73 74 71
Japan 2013 |75 78 72
Norway 2013 | 71 72 69
Poland 2013 | 67 71 63
Portugal 2013 | 71 73 68
Romania 2013 | 66 69 63
Russian Federation 2013 | 61 66 55
Slovakia 2013 | 67 70 63
Spain 2013 | 73 75 71
Sweden 2013 | 72 73 70
Switzerland 2013 | 72 74 71
Hgﬁide rEITr%?a%n; of Great Britain and 2013 | 71 79 69

Source: WHO
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Of course, how far one can see ahead depends on many factors. The most important are:

Subjective factors: there are simply some who have better foresight, and are careful
planners, and some who are more careless or less organized, and this has a great effect
on the nature of planning for the future.

Age: a child can objectively foresee a much shorter time span than an adult. A child is
taken care of], so the trouble of foresight is lifted from his shoulders.™ As he grows older,
he must take care of himself and others more and more, which requires him to foresee
his situation for a longer period of time.

Education (intelligence) level: The effect of intelligence can also be seen very clearly,
which can be measured most closely by level of education, as they show a very strong
correlation.’® A more intelligent person is better at finding his way in the world, can see the
connections between things more easily, and can distinguish between the important and
less important factors, which all aid in better foresight. It can be observed quite frequently
that social classes with low income but high education levels (as are doctors and teachers
in Hungary, unfortunately) are able to do more in the long term (for example, educate their
children, save for their old age rather than get caught up in the fashionable consumption
trends) with the same income as classes with similar means but lower education levels.

Marital status: a single adult can much more readily live from day to day, and let
their life “go with the flow” of things, than a parent with children, who cannot allow for
great ups and downs in their financial situation, and must strive for stability — which can
be achieved mostly using foresight.

Economy - individual economic situation: it is also true as a tendency (so it is not
true in every concrete example) that wealthier people have more foresight than poorer
people. Of course, wealth can be exchanged or compensated for by intelligence, or
frequently wealth does not compensate for lack of intelligence. We could also say that

'8 There are probably differences to be found between genders as well, for example, women are typically
more careful than men, who, in turn, are usually — even in a financial sense — more driven to succeed,
and more likely to think along the lines of a long term strategy in terms of their career.

" In many ways, and in certain countries, the relationship between the state and its citizens resembles

that of a parent and child. The state ,takes care” of the citizen’s long-term safety (pension, healthcare)

very similarly to a parent taking care of their child’s (“paternalism”), and the citizen expects this from
the state. In such cases — to which the Hungarian practice is very similar — the citizen remains a ,.child”
in some sense regarding his own state of affairs. However, at the same time, in the case of modern
states this is already a kind of expectation from the part of the citizens, who should pay attention to too
many things. So, even such a supporter of the free markets and the self-care as the American Richard

Thaler takes the stand for a kind of “enlightened paternalism”: It means, that he asks the state not to

apply force, but to give clever default options in the case of important, long term human aims, such as

pension and health care, which are not compulsory, but automatically become valid if the citizens do

not decide otherwise. (Thaler-Sunstein [2011])

At the same time, the relationship between intelligence and education level is complicated, we cannot

simply say that a person with higher education always has better foresight than someone with lower

education, or that a more educated person is more intelligent than a lesser educated one, but in terms
of general tendencies (so with many exceptions) this is the case.

o
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wealth allows a person to be free of the burden of worrying about day-to-day survival,
and this makes it possible to foresee a longer time period. This also makes it possible
for someone faced with a choice between an alternative that pays well in the short-
run but has long-run drawbacks, and one that pays off in the long-run only, to choose
the latter if he is wealthier, while a poor person will be forced to choose the first (for
example, certain occupations that are harmful to their health, but pay well are more
likely to be filled by poorer people rather than the rich, etc.).®

Historical situation: It is very important, and a strong determinant of the possibility
for foresight whether a person is living in a consolidated society, or one that is changing
rapidly or perhaps at war? The basis of all foresight is a civilization that is predictable
and consolidated, the presence of rule of law, etc. During the siege of Budapest, in
the bomb shelters, the time horizon of foresight was probably only a few hours (Can
I eat today? Will I have a place to sleep? Will I be alive at all tonight? etc.), not a few
years. In a lesser degree, but it is also equally important whether an economy is in an
economic boom or a recession, or perhaps undergoing basic institutional reform (as was
Hungary in the first half of the ‘90s)?

Degree of civilization: Despite the fact that within every country there are careful
and careless, single or married, richer and poorer people etc., the inhabitants of specific
countries are much more similar to each other than to inhabitants of certain other
countries. The reason for this is that as in the other areas of social life, people follow
the examples they see, so they do things similarly as others, as they learned from their
parents, at school, etc. These examples reflect the collected knowledge of the given
country, which we could also call civilization. Civilization will appear in this book,
in terms of foresight, as a summarizing category, or as a category that, along with
foresight, mutually determine each other. In other words: the degree of civilization is
higher if the time horizon of foresight of its members is longer, and vice versa: people
with better foresight are at a higher degree of civilization. A very simple example: in
the United States, saving for retirement is a very common and obvious activity, as is life
insurance, etc. On a societal level, the USA has the ability to think about a defence for
such far-away, unlikely risks as being hit by an asteroid. As a contrast, in numerouos
(but far from all) African countries, the provision of everyday sustenance for the widest
social classes presents the longest time horizon that they can foresee.

* k%

6 A profane example: in Hungary it is typical that the maintenance of buildings is not thought of as
something that must be done continually, but rather people live in them until they almost collapse, then
they are renovated. This can be seen in the public buildings or at restaurants. These places are worth
visiting for one or two years after their renovation, because the bathrooms are still clean, the paint is not
peeling off the wall yet, but later one should look for a new hangout! This — in my opinion — is closely
related to the fact that Hungary is not yet a rich enough country!
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In the following, we will examine more closely some of the above factors (for
example material wealth, age, marital status) involved in the planning of the life cycle.
But first let’s find out how come we are dealing with the issue of life cycle planning at
this particular time in our history.

2.2. The Human Life Cycle Throughout History

If we take a look at the changes in life expectancy in the western world in the last
few decades, the gradual and, in the 20" century, highly accelerated growth of life
expectancy is very apparent. This tendency is shown in the following table as well.

Country 1750- [1800- [1850- (1880 (1900 |1930 |1950 |1987 |2006 |2015
1759 [1809 |1859
England 36,9 |37,3 |40,0 (43,3 (48,2 (60,8 (69,2 |74,5 |79,2* |81,2*
France 27,9 |33,9 |39,8 (42,1 |47,4 |56,7 |66,5 |76,1 80,7 |82,4
Sweden 37,3 |36,5 |43,3 (485 |54,0 |63,3 |72,3 |77,2 80,9 |82,4
Germany - - - 379 |444 61,3 (66,6 |74,8 |79,8 |81,0
Italy - - - 354 (42,8 |54,9 (655 |759 (81,3 827
Netherlands |- 32,2 |36,8 (41,7 |499 (646 (71,8 |76,8 |79,9 (81,9
Soviet Union |- - - 27,7 |32,4 |42,9 (640 |69,4 |66,4™ |70,5™
USA (white |- - 41,7 |47,2 1|50,8 (61,7 (69,4 (74,8 |78,07*|79,3"*
population)
Australia - - - 49,0 |55,0 (653 (69,6 |76,0 |81,6 82,8
Japan - - - 351 |37,7 |459 (59,1 |785 (82,6 83,7

Source: 1987-ig: Livi-Bacci [1999], 138.0. WHO in case of 2006 and 2015 data.
* UK, ** Russia, *** The whole population of USA
Table 2.1.: Life expectancy in various western countries (1750-2015)

Among some other things, one of the main reasons behind the increase in life
expectancy is the decline in the previously high rates of infant and child mortality. The
historian Imhof says the following about this issue based on a graph of XVIII-XIX.
century statistics (also outlined in his book):

,»The computer graph'” shows those who died each year in three dimensions, based on
their absolute age. The first thing that jumps out at the observer is the large black wall in
the background, which stands for the huge infant and child mortality of the time. Out of

7 Unfortunately this cannot be shown here.
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the 39251 people who died, no less than 12193, or almost a third were infants below the
age of one. If we add to this the number of deaths of children below the age of eight,
we’ve already reached half the total number of deaths (50,6%). The remainder is then
pretty much evenly distributed among the 9 to 90 year olds.

At no other point in time in the later life was there a grouping of deaths even nearly as
large. One person lived to twenty years of age, another to forty, the third to sixty, eighty,
or even ninety or older.” (Imhof [1992], p. 214-16)®

The observable increase in life expectancy beginning in the middle of the 18"
century fits into a more general trend, according to Livi-Bacci: ,,from chaos towards
order”. From this time on ,.the order of mortality dictated by age became more stable.
As opposed to the chaos of earlier times, which were characterized by random and
unforeseeable death, the life processes started to become more orderly.” (Livi-Bacci
[1999], 134.0.)

What do we mean by ,,orderly life processes”? First of all: children generally die later
than their parents — as opposed to the tendencies experienced up until the beginning of
the 19" century. Secondly: death has its own place, it does not occur randomly during a
lifetime due to war, epidemics, starvation, etc., but rather at the end of a ,,normal”, we
could say ,,standardized” life cycle. By standardized life cycle we mean that a person
experiences all the main stages of a life cycle (child, adult, and elderly stages) within
their own lifetime.

The formation of the standardized life cycle was made possible by the increase in the
lifespan. The life expectancy at birth became sufficiently long during the 20™ century
such that it became highly probable (in Hungary the probability that a newborn will
live to age sixty five was 72% for men and 86% for women in 2014) that an infant born
would reach elderly age, or 65 years. (Moreover, today the start of old age is considered
at a higher age than some decades ago, and this tendency will probably continue.)

The evolution of a standardized life cycle had a major role in the inception of the
planning of individual life cycles. It is impossible to plan an individual life cycle without
some certainty about its basic frame. As long as death was uncertain, the ,,planning” of
the survival of the community (the extended family, earlier the village community, even
earlier the clan) was more characteristic than individual planning.

Accordingly, the planning of the life cycle as a separate financial service only
appeared in the last few decades in the western countries, and in Hungary it is just
beginning to gain ground nowadays.

8 The quoted graph: The distribution of deaths by age in the area of Berlin-Dorotheenstadt between
1715-1875.
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A typical life cycle can be regarded as the life cycle line on the horizontal axis in the
figure:

Young, single — young couple with no children — young couple with children
— middle-aged couple with children — middle-aged couple without dependent
children — elderly couple— elderly, single (probably widowed)

If we are speaking of a life cycle in general, this is usually what we imagine, and this
will be the basic concept in the rest of the book as well. At the same time, it is important
to note that there are exceptions, which appear in the graph as deviations from the main
axis. It is possible to get a divorce while one is still young, with or without children. It
is possible to get married more than once. Perhaps a couple — by choice or not — will not
have any children, or someone may not get married. Furthermore, the figure does not
include some increasingly popular (or at least more common) cases, such as a lifelong
partnership without marriage, or that of having children without marriage or a lifelong
partner, or the more rare cases of long-lasting relationships between two people of the
same gender, or communes?'.

In terms of financial planning, it is very important to be aware of these possible
variations and, in concrete cases, one must seriously consider them. As we will see, in the
financing of the life cycle it matters how many children one raises, and whether one does
so alone or with a husband or wife (or lifelong partner), or whether the children come
from a single or multiple marriages. From a social perspective: if a married couple raises
two children, then they pretty much pay back to society what had been spent on raising
them themselves. More than two children® can be regarded as a net contribution to the
welfare of society. At the same time, single people or married couples without children
have a lesser burden, they can achieve a higher standard of living, but they do this by
failing to fulfil their obligation to society.?

21 After all, the figure originally was made in 1979, and it reflects the beliefs of the time period.

22 An important constraint! Only if they did not just give birth to the children, but also raised them in a
satisfactory way, and they received proper socialization so that they can become useful members of
society. Someone who has a child or children without being able to fulfil these criteria is actually not
paying back, but rather increasing their debt to society!

2 A possible solution to this could be a childlessness tax, which is really a way of getting back the cost
of raising and schooling from those who are trying to avoid paying back their debt. The amount would
be equivalent to the cost of raising a child.
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Phase of life | Description of phase | Typical incoming cash flow
cycle (age)
Middle-aged married | Regular wage income, beginning of income
41-50 with older children, from capital (paying back of debt, human
pinnacle of career capital investment)
Middle-aged married
51-65 without dependent Regular wage income, significant income
children, stable, high | from capital (paying back of debt)
income
gos | Bty mamied, e ae vou a0 soul secur
active retired P . pay as y ) 9 y
system, irregular wage income
Elderly widowed, Baspally income from capital, pgrhaps .
76-85 ) pension from pay as you go social security
retired
system
Basically income from capital, perhaps
Elderly widowed, in pension from pay as you go social security
86— . )
need of care system, perhaps income from the activated
LTC® private insurance

Table 2.4.: The structure of incoming cash flow

The main tendency of incoming cash flow as age increases:

credit - wage income — capital income (+pension) — (perhaps) income from

insurance

Naturally this varies depending on social situation. In social classes with higher

income, the capital income is dominant, possibly even the only form of income during

the life cycle.

Figure 2.6 contains a summary of the most important cash flows and reserves. The

horizontal axis shows the phases of the life cycle, on the vertical axes (since we put two
graph on top of each other!) are the Forint amounts.

% Long Term Care: see in the Explanation of terms appendix!
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In each case a different strategy should be followed, and there are different
expectations of what the risk transfer should provide.

In the first case, it is not appropriate to use any kind of risk transfer, this can be
solved individually (with the use of short-run reserves).

In the second case, it all depends on the extent of the risk. If the loss that occurs
infrequently is significant, it is worth using the risk transfer, if not, then the solution via
individual means is best here as well. At the same time, if risk transfer occurs, another
requirement appears regarding the evening out in time, namely: for each person the
amount paid during the life cycle (subtracting the risk premium and the administrative
costs of the risk community) should be in balance with the amount used.© Then the
main purpose of the risk transfer is the evening out of the cash flow.

In the third case, risk transfer is pretty much mandatory, and, naturally, the addendum
above regarding the evening out in time does not apply.

Insurance is the most important private method of forming a risk community, and
gives the best examples of risk transfer. We can also say that the

Insurance = risk transfer realised via a virtual (risk)community
The remaining chapters will deal with insurance in greater detail.

One of the most important functions of both the risk community (or of the risk
transfer and insurance) and the accumulation of reserves is that they allow the cash
flow to be evened out in the case of unexpected events, so the person does not have
to diverge significantly from his original life plan. So, they make it possible to plan
our life cycle ahead of time, and to stick with this plan. In a financial sense they make
computability possible.

There remains one important question, which has to be made clear, namely: who
has interests in the individual’s life, and its suitable financial planning, how do these
appear, and how can these be asserted? In the following we will summarize the most
important observations in table form, specifically noting the most important private
solution from the point of view of this material, personal insurance.

4 Some authors, mostly dealing with policy issues, have a tendency to only look for state solutions to
risks of this nature, and they cover up the question of the balance between contribution and usage with
an ungrounded and not well-defined notion of “solidarity”. As it will be seen later on, | try to define the
operational space of solidarity in a much smaller space and more precisely.
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3.2.1. Risk avoidance

The simplest strategy of managing risks is to completely get out of their way, that is,
trying not to even create situations or carry out activities that are risky, i.e. whereby
certain adverse consequences and losses may occur. The strategy of risk avoidance can
be applied to almost any situation — just it may not be worth it.

To bring an example from insurance: if someone builds their house on a hilltop
opposite the floodplain of a river, they are virtually certain that it will not be washed
away by floods, and so on.

Risk avoidance strategy is the best or, in certain situations, the only possible way to
manage risks, as in the example above. The risk-averse man ,,goes for sure.” Yet, in
general, we can say that in many situations this strategy is only a rough and approximate
solution that requires great sacrifices. That is, in many cases, small (or low-probability)
expected damage is avoided by sacrificing high (or high-probability) profits. For
example, one doesn’t get on a plane because it might crash and therefore loses a lot of
time, and so on. Therefore, in most cases, it is advisable not to “go for sure” but to take
a “bit of risk”, while trying to mitigate the extent and likelihood of possible negative
consequences. This consideration is common to all other risk management strategies.

3.2.2. Loss prevention

Man knows from his own and others’ experience that a result can be achieved by
creating certain situations, constellations, or performing activities that almost attract
certain losses, and the same result can also be achieved by creating or performing others
that only rarely involve financial losses. In many cases, the kind of situation one is
getting into, lies in one’s conscious decision about it, how one is arranging the world
around oneself, and what activities one is doing to achieve the same goal. A person’s
actions are only considered preventive regarding losses if they always consciously
strive to achieve their goal through constellations and activities where the likelihood of
damage occurring is minimal, even if the preventive action requires extra effort.

We demonstrate the meaning of the somewhat vague term ,,constellation” through an
example: if a strong lock is installed on the door of an apartment, and perhaps even an
alarm system, the owner has made an extra effort to prevent burglary, i.e. a loss. That
in itself does not avoid the possibility of material damage, but significantly reduces
its likelihood. A strong lock and the presence of an alarm system is a less favourable
,constellation” for a burglar than any unprotected entrance.

Loss prevention therefore means that one consciously tries to reduce the probability of
damage occurring by performing appropriate activities or creating a suitable situation.

A loss prevention strategy significantly reduces the likelihood of damage occurring
but does not rule it out. If damage does occur in one area, it can have spill-over effects
in other areas. Therefore, if we strive for safety, we need to have some strategy in
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place to prevent the spill-over of damage that has already occurred. For example, we
cannot prevent for sure that we get a serious illness. However, if we are unable to get
the necessary treatment, we may lose our jobs, that is, the source of our livelihood, as a
consequence of the disease, become impoverished, and so on. And, complete recovery
is often a simple matter of money. One such method could be self-insurance, which
could help to put a check on spillover damage.

3.2.3. Self-insurance

In the case of self-insurance, we try to counterbalance the negative results that may

occur in one of our activities or situations, with the positive results of another one.
Reserving is a generally applicable and widely used method of self-insurance.

Internal risk equalization, on the other hand, is the preferred method only in certain

situations. Now we will briefly examine both methods.

3.2.3.1. Reserving

In order to quickly neutralize the effects of a damage that has already occurred or to
prevent its further negative consequences, it is advisable to have reserves for ,,unforeseen
events”. Such an unforeseen event is an accident, illness, fire, etc. As a result of these,
one may temporarily or permanently lose some of their assets, work equipment, comfort
equipment, or an ability. The lack of lost items causes inconvenience and possibly
additional financial losses. If, on the other hand, sufficient reserves are available, the
lost items can easily be replaced or made up for.

Reserves can be set up in cash or in kind. It is always good to have a few spare types
of spare buttons, the right colours of thread, flour, etc. at home, or it is always advisable
for a company to have certain spare capacities, ¢.g. buildings that seem to be redundant
for the normal production process. A country needs adequate grain and oil reserves,
camp hospitals that can be set up quickly if necessary, and so on. These are examples of
reserves in kind. In these cases, the cash reserve is not a sufficient substitute for in-kind
reserves. However, in general, cash reserves can quickly bridge most difficulties.

Self-insurance by reserving is one of the most important risk management strategies.
We find examples of it in all areas of life. In several situations, this is the only right
method, but in several others, it fails to bring the desired results. For example, if
someone is afraid that their house will burn down, it is advisable to have another house
in reserve for them. If the first one burns down, they can immediately move on to the
second one, and the negative effects of the house fire have already been prevented.
However, this second house can also burn down, so on a sure-what-sure basis, it is good
for a person to have a third, and for the same reason a fourth, fifth, and so on, home.
This strategy, in addition to not being available to most people, is very wasteful in this
and many other cases, but we can clearly notice an element of self-insurance. We can
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therefore state that self-insurance is not an appropriate risk management strategy here.
In such cases, the method of self-insurance must be replaced by insurance.

3.2.3.2. Risk spreading, internal risk equalization

The possibility of using this form of self-insurance is rather limited and can only take
place in certain special situations. The essence of internal risk equalization is that the
entrepreneur does not invest all his assets in risky companies but splits them between
different companies.

For example, an entrepreneur is interested in two lines of business: he operates a
beach and grows vegetables on a relatively large plot of land. These two businesses are
affected differently by the early summer rain. It hurts the beach shop but it’s good for
the vegetable. The same is true in the case of sunny weather without prolonged rain,
just in the opposite direction. Overall, this entrepreneur does not need to care what the
weather is like, since in each scenarios, he will gain a more or less average profit.

The essence of the strategy: our entrepreneur neutralized the risk of weather with the
right combination of activities.

* ok ok

None of the above strategies are considered to be insurance. The common feature of
the risk management methods mentioned above is that the individual who is exposed to
the risk acts against it on their own and handles it with individual strategies. Insurance,
on the other hand, is the cooperative strategy of risk management, and hence we can
give its definition in a second sense.

3.3. The risk community

By simply stating this fundamental feature of insurance, we still have not defined it
exactly. For example, employing a group of armed guards to secure the path of a money
shipment can also be considered as a cooperative strategy of risk management, still this
is not what we will call insurance. Certain special solutions and institutional systems are
also of paramount importance in the insurance business, which will be discussed later.

So, in insurance, the person exposed to risk does not face the perils alone, but as a
member of a community. We call this group of individuals a risk community.

Before beginning to discuss the concept of a risk community, let’s take a look at some
of the historical examples, as risk communities were already organized very early in
human history. Based on a very old story, ancient Chinese merchants sailing on a river
also used the method of organizing a risk community. The problem for the merchants
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members personally knowing each other. One such factor of uncertainty is, for instance,
that after the losses have occurred, a member of the risk community is unwilling or
unable to make the payment subsequently imposed on them. A for-profit company
cannot expose itself to such uncertainties, so the loss-sharing system can only be
considered by non-profit insurers — basically mutual insurance companies or insurance
associations. However, even there such alternatives are usually limited. The risk-
sharing system is therefore a modern method employed exclusively by private insurers
and widely by mutual insurers.

In the context of modern insurance, there is no talk of loss sharing. Instead the
method of risk sharing is usually mentioned. In a sense, we could also say that the
borderline between the former and modern forms of insurance is drawn by the concepts
of loss sharing and risk sharing. Therefore, loss sharing will not even be included in
our definition.

3.5. Risk sharing

So far, what we know about insurance is that it is a cooperative strategy for risk
management, whereby risk is addressed in or — more precisely — by means of risk
communities.

The loss sharing system is not suitable for a modern insurance company, so private
insurers operate exclusively in a risk sharing system. Perhaps the most important
feature of a risk sharing system compared to a loss sharing system is that the former
is anticipatory in nature, as opposed to the subsequent nature of the latter. Here, the
organizer of the risk community (the insurer) assesses the expected amount of loss in
advance (risk) and collects the countervalue of that risk, the insurance premium (the
~membership fee” of the risk community), from its members (insured) beforehand.

In assessing its risks, the insurer basically relies on previous experience and calculates
the appropriate insurance premium from the data using mathematical-statistical
methods. This is such an important activity for the insurer that the use of mathematical-
statistical methods is typically included in the definition of insurance itself. This is also
how we will proceed, and this gives us the final definition of insurance:

Insurance is the accumulation of capital based on statistical methods of risk sharing,
with the aim of meeting contingent and quantifiable future financial needs of the
contributing members of a risk communities.

The basis of the application of mathematical-statistical methods is the law of large
numbers. According to the law of large numbers, the more participants there are in a risk
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and from all other houses. Then, the ignition of one does not increase or decrease
the likelihood of the other igniting. Independence in insurance is a very important
requirement. For example, if a large number of people take out accident insurance that
offers a service in the event of, say, a drowning, the requirement of the law of large
numbers to perform many ,.experiments” seems to be met. But if all the insured are on
the same ship, the safety of all of them probably depends on whether the ship sinks or
not, so their contingent drownings are not independent of each other, and so this is not
a large number of events, but a single one. In this case, what we mean by mass, is the
clientele of several ships.

The meaning of randomness can be approached in many different ways, and the
nature of randomness can also be subject of heated philosophical debates. We want to
avoid this by all means, so here we highlight only one — not too precisely formulated —
feature of randomness that is important in practice. Namely, that an event is considered
random if its occurrence is not known in advance for the affected. An insured event must
be random in any case, and it is essential for the insurer to ensure this condition. Specific
technical words were therefore born for the various shortcomings in randomness. The
most important of these are adverse selection, autoselection, and moral hazard. Let’s
look at these in turn.

In insurance practice, adverse selection means that one of the contracting parties,
the insured, taking advantage of the information asymmetry, conceals the real extent of
their risk from the other contracting party, the insurer. Information asymmetry means
that the knowledge about the magnitude of the risk is not the same for the insurer and
the insured, so their information is not symmetric. In general, the insured person is
better aware of the concrete circumstances and therefore the magnitude of the risk. For
example, in case of a health insurance policy, the insurer’s initial assumption is that
the health status of each client is average. When a seemingly average client applies
to the insurer, they might know something that the insurer does not, such as the fact
that their most recent medical records indicate a serious illness, which they withhold
from the insurer. In such a case, it is particularly advantageous for the client to take
out the insurance contract on average terms, as their risk is much higher than average.
Adverse selection is a very dangerous phenomenon for the insurer and therefore it
should definitely try to sift out such cases.

Autoselection, as opposed to adverse selection, occurs when the reason for the
insured to enter into an insurance contract is not their risk being higher than average,
but them being excessively afraid of the occurrence of a certain damage. As a result
of autoselection, the proportion of those who are particularly afraid of the realization
of a certain peril is higher in the insured population than that of the total population.
The effect of autoselection is not necessarily negative for the insurer, but there is often
a greater risk behind the greater fear. As a typical example of autoselection, the life
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expectancy of annuity policyholders is significantly longer than that of life assurance
policyholders — of course, ceteris paribus.“

Moral hazard is a very insidious phenomenon from the insurer’s perspective. It does
not occur in all branches of insurance or in the same magnitude everywhere. Where it
does occur, it more or less hinders the insurer from making a long-term calculation.
The essence of moral hazard is that the fact of being covered by insurance has an effect
on the likelihood of making a claim. To illustrate this with an example: many of those
who do not have a comprehensive car insurance drive more carefully, at a lower speed
than they would do to their heart’s content, since they are afraid of losing their car in
the event of an accident. However, after taking out a comprehensive car insurance, this
fear evaporates, as the owner does not lose the vehicle (or, to be precise, its value) in
the event of a car crash. So, they drive less carefully, which increases the likelihood of
a loss. That s, it is the existence of insurance that works in the direction of increasing
the chance of damage.

3.6. Classification of insurance

Insurance can be classified according to many different aspects. Based on the subject of
insurance, we distinguish between personal and property insurance. Based on the nature
ofloss, we distinguish between fixed benefit and indemnity-based insurance, and finally,
in terms of provisioning, a distinction is made between life and non-life insurance. The
different subdivisions have different perspectives, so in principle they can live side by
side in peace and we can use the terms indemnity plan, non-life insurance, and personal
insurance within the same text. However, regulation may highlight some of these, and
this is precisely the situation in the EU: it basically draws a borderline between life and
non-life insurance.

3.6.1. Classification of insurance based on the subject of
insurance

According to its subject, insurance can be divided into two main groups: personal
insurance* to protect individuals against the financial consequences of damage to their
life, physical integrity and health, and property insurance to compensate for damage
to property. We can further break down personal insurance:

4 The distinction between adverse selection and autoselection is a characteristic only of the Hungarian
insurance literature. In English, the two are treated together as adverse selection.

% The Hungarian and English insurance terminology differ here as well. Here we described the Hungarian
version. In the English literature, personal insurance includes e.g. home and motor insurance, so it is
used much more in the sense of a “retail” insurance.
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is important because it keeps the insurer and the client “in one camp,” which ensures
that not only the insurer but also the client tries to avoid the occurrence of damage. If,
on the contrary, profiteering was allowed from the damage, its occurrence and not its
prevention would be in the client’s interest. And the client can do much more for the
event of damage happening than the insurer can do to avoid it.

Secondly, the insurer can possibly establish an amount of damage of HUF 1 million,
whereas the claim amount is only HUF 500,000. This is what happens in the case
of ,,underinsurance”. Underinsurance means that the sum insured is less than the
insurable value, i.e. the magnitude of the actual value of the insured property. In such
cases, the claims adjuster not only determines how much the damage was, but also
how much it could have been in total, i.e. how much the property was originally worth.
If he finds that the value of the property (the apartment in our example) was HUF 10
million, but it was only insured for HUF 5 million, the insurer considers the property
worth 10 million being co-insured by them and the client in 50-50% proportion. In
other words, the damage incurred is also borne in 50-50% proportion, so in the case of
a HUF 1 million damage, the insurer covers HUF 500,000 and the client also covers
HUF 500,000. This method provides an incentive to avoid underinsurance, as it is
detrimental to the insurer (in a more valuable asset, a fire, burglar, etc. can inherently
do more damage than in a less valuable one). In this example, the compensation is paid
on the so-called pro rata basis. However, this compensation principle is not always used
(it cannot be used in all cases).

In the case of ,,premier risk” insurance, the claim amount shall be equal to the amount
of damage up to the sum insured. If the amount of damage exceeds the sum insured,
the claim amount is equal to the sum insured. The premier risk principle is applied, for
example, in certain forms of medical expenses insurance where the insurable value
cannot be predetermined.

According to the ,,total value” principle, there is no upper limit on the claim amount,
as opposed to the premier risk principle. Here, the claim amount is always equal to the
amount of damage. This principle is widely applied in liability insurance.

The amount of compensation may differ from the amount of damage due to several
factors. Insurers tend to exclude minor claims, as these are usually not a particular
burden for the policyholder, but their claim settlement procedure is as costly as for
large claims. In addition, the number of such minor claims is much higher than that of
larger damages.

Refusing to pay a compensation below the deductible is another principle, similar
to that of the exclusion of minor claims. Since the amount of the deductible is usually
chosen by the policyholder, it essentially means that they can decide on their own
what they consider a minor damage. In practice, however, this is often not the case, as
policies with high deductibles, i.e. the relatively cheaper ones, are taken out by those in
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a less well-off financial situation, while policies with lower deductibles, i.e. the more
expensive ones, are taken out by the more affluent, for whom the minor nature of a loss
ends at a much higher amount.

In some cases, by paying less than the amount of the loss, the insurer encourages
policyholders to take loss prevention activities and also tries to offset the effect of moral
hazard. Therefore, if the insurer finds the lack of measures to prevent losses or to reduce
the amount of the damage occurred, it will set the compensation at less than the amount
of the damage.

However, there are types of insurance where the claims adjustment process described
above is inherently hopeless. For example, imagine the situation that a claims adjuster is
applied in life insurance! The relatives report the death of the insured, i.e. the loss, and the
claims adjuster goes out to the scene and estimates how much the insured has died, how
much the relatives are missing them, and so on. Obviously, this is absurd, and therefore
only the occurrence of the insured event needs to be proven here. The compensation will
be a predetermined amount in the insurance contract, and that is why we call such policies
fixed benefit insurance — actually, all forms of life insurance are of this type.

It is also worth noting that some types of insurance form a transition between
fixed benefit and indemnity-based insurance, i.e. it is feasible under both principles.
A typical example for this is accident insurance, which is a fixed benefit insurance if the
insurer pays a certain percentage of a predetermined amount based on the extent of the
resulting permanent injury, and an indemnity-based insurance if the insurer reimburses
the medical expenses incurred as a result of the accident.

3.6.3. Classification of insurance based on provisioning

In terms of provisioning, life insurance is completely different from other types of
insurance, i.e. all forms of non-life insurance. The reason for this will be discussed later
and will not be explained in detail now.

Property insurance is a typical example of non-life insurance. (If we recall the distinction
between personal insurance and property insurance, the difference between this and the life/
non-life distinction is that from personal insurance we take accident and health insurance
and add it to property insurance as they are technically similar to them.) The term of a
typical property insurance policy (unlike long-term life insurance contracts) is one year
(although they are usually automatically renewed the following year). Apart from some
special factors, the risk is usually the same in consecutive years. It is therefore not necessary
to pile up reserves from premiums on an ongoing basis (or at least not to the same extent
as in the case of life insurance). In the case of property insurance, the premium for a given
year basically covers the losses incurred that year. However, the claims volatility generally
observed in property insurance, as opposed to life insurance, is very whimsical. Therefore,
property insurance is profitable in some years and unprofitable in others.
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The division between life and non-life insurance is tied to an organizational consequence:
insurance companies operating in EU Member States cannot deal with both life and
non-life insurance. This is exactly because of the oftentimes hectic loss patterns of
property insurance, which might entice company executives in onerous years to cover
the loss from the stable reserves of their life insurance business. To avoid it happening,
a life/non-life separation measure had to be taken.

The two main groups of insurance (life and non-life) are also called insurance
branches, and the subgroups under these main groups are the insurance classes. Classes
of non-life insurance include various types of motor insurance (there are several of
them), accident and sickness insurance, etc. The classes of insurance that insurers may
be licensed to pursue are covered by the EU insurance directives and (based on them)
the Act on the Business of Insurance in Hungary.

3.7. Risk spreading

The safe conduct of business in insurance often requires the cooperation of insurers in
assuming certain risks. It is the magnitude of the risk that makes it necessary to cooperate.
For example, insuring some particularly high value objects (a tower block, a nuclear
power plant, etc.) against elemental damage (fire, earthquake, etc.) may be too risky for
a single insurer, as upon the occurrence of the damage — however low-probability it is
—, the indemnity obligation can bankrupt the company. This is particularly undesirable
since that way the insurer cannot fulfil its contractual obligation. The insurer defends
itself against this by risk spreading, that is, by retaining only the part of the risk that
its risk-bearing capacity allows, i.e. the extent to which any indemnity does not yet
jeopardize the company’s business continuity.

There are several methods of spreading risks.

Through reinsurance, the primary insurer, that originally assumed an
excessively large risk, transfers the excess over its risk capacity to another insurer
(the reinsurer), together with a proportional share of the policy premium. The
reinsurer may, of course, find that the risk transferred is too large to handle, and
at another reinsurer it may also re-reinsure (retrocede) part of it, and so on. This
results in the potential loss being borne by more than one insurer, and even if this
loss is large, each insurer will only be compelled to cover as much of it as its risk-
bearing capacity can withstand.

“ To be more precise, as an ,acquired right”, companies already operating as a ,composite” insurer
before the directive came into effect may continue to pursue both branches but have to separate their
business operations on a life/non-life basis.
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Of course, the fact that several insurers combine their resources to pay the compensation
does not necessarily have to be known to the client (although the insolvency of a
reinsurer poses a certain risk to them if as a consequence their own insurer also becomes
insolvent), as it is handled ,,over their head” by the primary insurer, i.e. with whom they
originally concluded the insurance contract. This is not the case with co-insurance,
another method of risk spreading.

In the case of co-insurance, insurers spread their overly large risks by their joint
assumption. That is, they conclude an insurance contract where there is not only
one contractual party to the client, but say 10, of which the first assumes, 20%, the
second 15%, the third 13% of the risk, and so on. The client pays the premium to
the various insurers in this proportion and, upon the occurrence of damage, the same
proportions apply when receiving compensation from them, with neither insurance
partner guaranteeing that the other will pay its share. Thus, in terms of content, the
same happens as in the case of reinsurance, but the form of the contract and the way it
is conducted differ significantly.

Risk pooling, the third form of spreading risks, is suitable for solving slightly
different problems than what we have dealt with so far. In the case of a pool, the
problem is not that, for example, the value of an asset to be insured is too high, since it
is usually mass insurance that is handled in the pool. In the case of mass insurance, the
main risk lies with the portfolio being too small (for example, in the case of home or
motor insurance, a few hundred contracts are considered very small), and therefore the
law of large numbers does not work, i.e. a single loss that is greater in magnitude can
cause unbalance in claims and premiums.

This problem can be eliminated by merging the holdings of similar, but individually
too small portfolios of contracts of several insurers, to form one large portfolio. That
is, the premium income is added together in one place, and the claims are paid from
this same place, and the profit is shared, say, in proportion to the premiums written. The
aggregated portfolio is already quite large, so the degree of claims volatility is smaller
than in the case of the constituting individual portfolios.

3.8. Types of insurance companies

Insurers can also be classified according to several aspects. Based on the level of the
insurance business in which the insurer operates, we distinguish between primary
insurers and reinsurers. Primary insurers, also known as ceding companies, are the
ones in the insurance market who initially undertake to insure various things (property,
life, health, etc.). Reinsurers, as mentioned earlier, are insurers of insurers, i.e. their
customers are insurers themselves, and they take over some of the risks borne by
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If both are met and the individual receives exactly the right level of protection, then
we are talking about ‘self-care’. The level of self-care itself depends on the customs
and other qualities of the given country, e.g. from the “degree of civilization” already
mentioned above. However, even in the most conscious countries, politicians are
up against broad classes of people for whom the degree of self-care is inadequate.
The greatest problem is that if self-care is not started in time, it will be more and
more difficult to catch up on, which inevitably results in old-age poverty. Moreover,
unprovided seniors, as voters, put pressure on politics. Research suggests that the
highest proportion of voters are found among the elderly, compared to other age
groups. In most developed countries, therefore, the state does not fully entrust people
with the care of their old age or of their health, and instead organizes it in one (or
more) mandatory state systems. The essence of these state schemes in general is that
people are required to pay contributions, and, in exchange, they receive health care or
pension benefits. The whole system is based on general insurance principles, but it also
differs from private insurance in many respects, so it is given a separate name — “social
security”. A strongly distinctive characteristic of social security, which clearly separates
it from voluntary private insurance, is redistribution, i.e. the transfer of income from
the wealthy to the less well-off to a certain extent. (Sometimes it works the other way
around, which is called “perverted” redistribution.) Redistribution is also described by
the term “solidarity”. Voluntary schemes — at least where the risk community is not
pre-selected, i.e. they do not necessarily include only those who know each other or
belong together “naturally”, e.g. workers in an industry — inherently lack the element
of solidarity, as competition brings differentiation in customers, which is the exact
opposite of redistribution.  Other differences will be outlined in more detail in the
description of each system.

The organizational system of private insurance and social security is necessarily
separate, as both have a different type of legal relationship between clients and
institutions. The former has competing service providers, while the latter typically has
a state monopoly, and so on. At the same time, social security is very important for
private insurance in that it acts as a kind of “competitor”, i.e. it limits its possible scope.
Where there is a state pension system, the pension products offered by life insurers
can only be supplements, not the main protection. Public regulation is also important
for private insurance in that it fundamentally determines what eventually belongs to,
say, life insurance. In Hungary, for example, a special, voluntary pension savings

47 Some sanguineous proponents of social security draw far-reaching conclusions from this about the
moral superiority of social security over private insurance and, uselessly, try to establish solidarity in
voluntary schemes such as the health fund in Hungary. Such “experts” understand everything but the
point.
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The last important term is the sum insured. Since life insurance is sum insurance
(it principally cannot be anything else), this way declaring it in the policy is essential.
A life insurance policy can have more than one marked sum insured (although
most of them have only one) depending on how many insured events are allowed.
According to this, we can speak of term, pure endowment (and accidental death,
accidental disability, etc...) sums insured. These might be the same, but might also
be different.

4.3. Introducing the Most Important Life Insurances

In the following sections — without any kind of logical order — we introduce the most
common life insurance products (plans) and how they are used (function).

4.3.1. Term Insurance

We have already seen the definition of term insurance above. Based on this it seems that
the functioning of the insurance means that the money collected by the risk community
will go to only a few, to those (or persons connected to those) who die during the
insurance term. Because of this, it is possible to receive relatively high levels of benefits
with low levels of contribution, but this has the price, namely that in case of living
through the term nothing is received (since the collected premium has been distributed
to the beneficiaries related to the deceased).

When using a term insurance, the most important thing to consider is that a death in
the life of the family — if it is the death of a wage-earner — causes great difficulties, or
it may even lead to total bankruptcy. The more the life of the family depended on the
wage-earner, the greater the bankruptcy.

Example: A 30 year old woman raises two children on her own, and at the same time
is building a house. She thinks that if everything goes well, the building operations will
be finished in 5 years. If, on the other hand something happened to her, a term insurance
sum would save her children from bankruptcy. This way she takes out a 5 year term
insurance policy.

Every family can be regarded as an enterprise. A distant example is: a small factory
works with two high-capacity machines on 100% utilization, with constant over-
ordering and constantly renewed loans necessary for further development. If one of
the machines suddenly has a break-down, this small enterprise can be auctioned. (Not
to mention the stress that this constantly threatening possibility causes.) This way in
all such enterprises the machines are insured against such “outage”. In the family the
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repaid decreases in time, and this way later on a smaller sum insured provides sufficient
cover.®

A further — more general — area of use of this plan is to level out earnings inequalities
within the family. In the consuming structure of a family husband and wife both
spend about half of their total joint income. So, if the income of the wife is higher,
she consumes less than her actual income, and her husband consumes more than his
actual income. In case of such asymmetric earnings the loss of the partner is particularly
threatening for the party with lower income. Here the life insurance on the partner with
higher income serves to evade the financial consequences of his death.

4.3.2. Pure Endowment Insurance

In case of the pure endowment insurance the insurer undertakes the liability — against
the premium payment of the policyholder — of paying a sum specified in advance (sum
insured) to the insured (or to a beneficiary specified in advance) if the insured is alive
at the end of a certain period (insurance term). If the insured dies before the end of the
term, the insurance policy ends without benefit payment.

If we think about it, this design works in a way, that the sum gradually accumulated
over a long period of time by the risk community is distributed exclusively among the
survivors. In term insurance the risk is early death (and consequently leaving dependents
who need to be cared for), against which the insurance gave protection. Here, on the other
hand, it is life that means a “threat”, that someone lives through the period in which he can
live on his own earnings. This is not a threat to those, who don’t live for a too long time

The pure endowment insurance is an important theoretical design, and is a building
stone of many other insurances, but it practically doesn’t exist on its own (although after
thorough research undoubtedly many would find concrete examples of it throughout
the world — myself know only a Duch practical example, where the informal name
of this policy is ,,bachelor insurance”). We can roughly imagine why this is so, even
based on the above logic of the pure endowment insurance. Anyway, one of the most
important reasons is that — as we will see later on — pure endowment insurance cannot
be surrendered, that is, if someone cannot go on with premium payment any more, he
will lose a relatively large amount of money.s

% Such a role of the rider makes it clear the deficiency of the term insurance from the angle of the user,
since almost all the concrete examples show, that the demand for insurance protection, and the
degree of this protection gradually decreasing by passing the time and not ceases suddenly. Actually
it would demand for such a term insurances, where the benefit is an annuity for the remaining term,
that is the sum assured is changing, the present value of the annuity for the remaining term. In fact this
would be a conditional annuity insurance.

% In an even more taut situation: the insured will be death-sick and the accumulated reserve would be enough
for his/her therapy, but the insurer has to refuse the surrender claim. There would be few newspaper editor
who would not put on the front page the complaint’s letter of the insured against the practice of the insurer.
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This defect is corrected by the design of the so called pure endowment insurance
with premium return guarantee (in other words this has a surrender value), which has
a death benefit also beside the living benefit, which is the value of the premiums paid
so far, calculated in a certain way. Because of its name it is often regarded as a pure
endowment insurance, although it would be more correct to account it as an endowment
insurance with a special death sum insured.

In case of the pure endowment insurance with premium return guarantee we are
talking about the calculated value of premiums paid, because when determining the
death benefit, the premium additives or loadings applied upon premium payment are
not taken into account, but the effect of inflation handling is calculated.

4.3.3. Endowment Insurance

Instead of the pure endowment insurance, in practice insurers recommend to clients
the combination of a term insurance and a pure endowment insurance, the so called
endowment insurance. Technically the endowment insurance is simply the sum of
these two plans. Since in this design the insurer pays in all events, it is accepted by
clients a lot easier than a pure endowment insurance.

Some people by life insurance because they are afraid of death, others because they
are afraid of living. The two goals naturally require a different kind of insurance. The
endowment insurance unites in itself the two life insurance types that satisfy these
goals, i.e. the term and the pure endowment insurance. The risk part of the endowment
insurance serves the same purposes as a term insurance, basically providing for those
who are left behind. The pure endowment part on the other hand aims mostly at the
insured providing for himself.

Naturally the pure endowment part can also serve as providing for others. E.g. the
insured wants to create the starting basis of the living of a child through an endowment
insurance. This way the term insurance part provides for a child in case of death, and
the pure endowment part has he same purpose in case the parent is alive at the end of
the term. In these cases it is thoughtful to choose a term such that the maturity date falls
together with a special age of the child (18 years, when he graduates from high-school,
or 23, when he receives a diploma, etc...).

We have to add, that the endowment insurance is not as good a design as it appears
at first sight. The term of the two main goals (providing for others and providing for
myself) is generally not the same, this way the exact purpose of the insurance in a
particular case can hardly be defined. Probably in Hungary, where endowment insurance
was the most popular traditional life insurance® this popularity rather has shown the

80 Until the beginning of the 2000s this was the most popular life insurance, but 10 years later the new
contracts decreased to a minimal level, it was crowded out by the modern UL insurance.
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under-developed state if the insurance culture, since it is not so much the insurance
benefit, i.e. a conscious foresight that has sold this type of policy, but it is rather used
as a kind of general reserve.

The primary form of an endowment insurance is the design, when the death sum
insured is equal to the maturity sum insured. In a more general sense we can accept
as endowment insurance every life insurance that has both a death sum insured and
a maturity sum insured, even if these two are not the same. E.g. in the beginning of
the 90s in Hungary several companies experimented with plans where the death sum
was half or double of the maturity sum insured. (They never really became popular.)
Some companies have built more than one maturity into the design (these are so-called
“stepped” designs) — e.g. the insurance with a term of 20 years has a partial maturity
and a corresponding partial maturity sum insured at 10 and at 15 years. As we have
already mentioned, the pure endowment insurance with premium return guarantee can
also be regarded as an endowment insurance rather than a pure endowment insurance,
and from the aspect of surrender it also works like an endowment insurance. Finally
the term fix life insurance that will be discussed later on can also be regarded as a
special endowment insurance (although not from the angle of the cash-flow towards
beneficiary), similarly to a pure endowment insurance with premium return guarantee,
with a varying death sum insured.

From the side of product design we have to add that the (primary) endowment
insurance can not only be handled as a term + pure endowment insurance, but also as a
simple “savings account” complemented by a term insurance with varying death sum
insured. This varying death sum is in every moment such, that it could supplement the
current account value to a certain sum defined in advance (the sum insured).

4.3.4. Whole Life Insurance

Since the possible age of humans is not infinite, if we start to stretch the insurance term
of the above definitions, the term insurance and the endowment insurance “meet”. We
can view this as a new type of insurance, the so-called whole life insurance. Whole life
insurance differs from others in insurance term, which is so long, that the remaining
life of the insured fits into it, this way in any case it will end with the insured’s death,
and consequently with benefit payment. But generally the premium term is limited e.g.
until the insured reaches age 85, and after this the policy is in effect without premium
payment.

Since the term of such an insurance is very long, the question, whether it will surely
be longer than a certain period, e.g. 10 years is meaningless. Yes, it is longer, since the
term is not the same as the period in which the insured is alive. If it were, a policy of
10 years would have to be subsequently redefined to 5 years if the insured would die
at the end of the 5% year. But we never do this, so the term of the whole life insurance
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A policy paid up (that is the premium payment of a regular premium policy is
suspended and simultaneously its sum assured is detracted — for more details see
subsection 11.4!) practically doesn’t require any special procedure, and surrender can
have many directions. It might be partial surrender (simply withdrawing some money
from the investment funds) or a regular, annuity-like withdrawal of money.

The insurer offers several kinds of asset funds to clients, and they can freely choose
which ones and in what ratio the insurer should place their money in. The asset funds
can be bond funds (Hungarian bonds, international bonds, government or corporate
bonds), equity funds (specialised to a country, to an industry or an index etc.), Real
Estate or other funds.

The client decides whether to place regular premiums only in one fund, or to divide
them in a certain ratio between all or some of these. The dividing ratio can be changed
at any time concerning future premiums, and can apply a separate, one-time dividing
ratio to the occasional top-up payments.

He can also regroup existing units into other funds — but the insurer usually charges
a separate changing fee for this.

By choosing funds, the client gets — compared to traditional insurance — a greater
degree of freedom, but consequently he also has to take over the investment risk from
the insurer. But if he follows an aggressive investment strategy (if he chooses stock
funds with higher risk), then in the long term he can achieve higher returns than on a
traditional insurance.

However many clients dislike the high investment risk, that is why from the ‘90s, first
in USA, and later in Europa (lagging behind by 10-15 years) has started to gradually
spread the investment guaranties linked to UL insurances. This kind of guaranteed UL
insurances in some markets (e.g. in USA) almost have crowded out the non-guaranteed
versions. The guarantee is different from the guaranteed yield at the traditional life
insurances, and it is produced a different way as well. The guarantee is produced by
derivatives, for which the client pays by a part of the yield (it is generally quite high,
annual 1-2% of the reserve). The name of these new UL insurances is quite misleading:
»variable annuity”.s” The term ,annuity” got into the name (practically instead of
the term “universal life”), because these kind of insurances contains an “annuability
option”, that is a promise for the client. According to this promise the client can switch

57 The name ,variable annuity” would not be misleading if it would have been applied to an other product:
to such kind of life annuity, of which benefit would have been defined by units, so it its current benefit
would depend on the current value of the units. To make the confusion total the term is also used
sometimes in this sense, but it seems, that this kind of product not really widespread (yet?!). The
,Variable Annuity Model Regulation” (http://www.naic.org/store/free/MDL-250.pdf), issued by the
National Assotiation of Insurance Commissioners (NAIC) in 2007 contains, that ,/A variable annuity
providing benefits payable in variable amounts delivered ...”".
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preferential surrender®). The period of premium payment is until the end of the term,
or the death of the insured, if this happens earlier (from this point on the insurance is
paid up).

A typical area of using this insurance is saving in advance for a child, e.g. for a
starting life support (starting a business, contribution to housing), or the initial expenses
of founding a family (as a trousseau insurance). The insurance is more than a savings
account in the way that the child receives the required sum even if the parent — because
of an earlier death — cannot save up the total initially planned sum.

If we think about it, this is — technically — really an endowment insurance with
a varying death sum, since when the insured dies, the claim has happened from the
insurer’s point of view, even if he doesn’t have to pay at once. But from this point on
he doesn’t receive premiums to fill the reserve, so the insurer has to fill it up at once to
the level that will reach the maturity sum at the end of the term, compounded by the
guaranteed (technical) interest rate. This way we can look at the term fix insurance as
an endowment insurance with a death sum insured always equal to the value of the
maturity benefit discounted to the time of death. To be more precise, we have to add
that the term fix insurance would only be an endowment insurance with varying sum
insured if in the event of death the benefit would immediately be paid. Since it is not, we
can suppose that this endowment insurance with varying death sum implicitly contains
another policy, according to which the policyholder can change the death benefit to a
single premium term fix insurance, that has the same maturity date as the original policy
(and its sum assured is the original maturity benefit).

This single premium term fix insurance is rather a theoretical design, since the
insured event is missing. But as a theoretical design — similar to the pure endowment
insurance — it has an important role in other insurances, e.g. in the case of investment-
profit sharing of the term fix insurance itself.

The term fix insurance can not only be regarded as an endowment insurance with
varying death sum, but also as a simple savings “account”, with a conditional annuity
rider. The condition that starts the annuity payment is the death of the insured, and the
annuity benefit is that it performs further payments of the savings part of the premium
to the “account”.

Which one of the above theoretical constructions it’s up to us, the two solutions are
equivalent (later we will prove it exactly). The insurer does the same in booth cases when
the insured dies: it fills up the reserve until the level of a single premium term fix policy.

88 The surrender value in this case can be preferential, because it is needless to be afraid of the adverse
selection during the surrender, because there is no correlation between the death of the child and the
health status of the insured, which is the main cause of the adverse selection during the surrender. See
more details at surrender later!
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In case of the term fix insurance we have to mention that it is usually signed by
parents as insured persons for children as beneficiaries, this way here it has particular
significance who the insured parent is. If it is mostly one parent who makes a living
for the family, then he has to be named as insured, because it is his death that causes
economic difficulties to those left behind. A typical sales mistake is, when instead of
the householder of the family it is the parent who is at home who is named as insured,
because it is easier this way, or because the insurance is cheaper this way.

4.3.7. Annuities

Annuities have many forms, and often they are also combined with other insurances. Not
every form of annuity can be regarded as life insurance, only those that have a beginning,
an end and a term depending on the insured’s death. There are single premium and regular
premium, immediate and deferred, paid in advance or in arrears, temporary or lifetime
annuities. We can also make distinctions between single life and joint life annuities.

It is expedient to start the presentation of the Single Life Annuities by its most
common version, the single premium, immediate, lifetime annuity paid in advance.
Here the insurer undertakes the liability against the single payment of a greater sum, of
paying at the beginning of every (insurance) year (or as this happens in the practice, in
monthly instalments), starting from that moment, a certain sum to the insured while he
is alive. When the insured dies, the annuity ends.

It can be clearly seen that this insurance in reality is a series of pure endowment
insurances, that have the same sum insured, but different terms, the successive ones
have a term one month longer than the preceding one.

This type of insurance serves us as a good starting point, since we can easily place
the other types in relation to it.

Whether an annuity is paid in advance, or in arrears is simply a question of technique.
The difference is whether the insurer pays the annuity at the beginning, or at the end of
each year. Of course there only is a difference in the first (and — in case of the temporary
annuities — the last) year. In case of an annuity paid in advance the insured receives the
first instalment right at premium payment, while in case of payment in arrears only a
year later. (The insured receives the last instalment in case of lifetime annuities — or at
temporary annuities if the insured dies during the term — at the same time in both cases.
However, in the case of temporary annuities, — if the insured is still alive at expiry — the
outcome is different, the last instalment is arriving one year before the expiry in one of
the cases and exactly at the expiry in the other case).

The difference between immediate and deferred annuities is that in case of the
immediate annuity benefit payment starts in the first year (in advance or arrears),
while in case of deferred annuities only a few years later (which is naturally defined
at contracting). During those few years the sum of the singe premium works like
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an interest deposit, an investment, or a single premium pure endowment (or maybe
endowment) insurance (the default is the single premium pure endowment insurance).

This way we can also say that the deferred annuity is the combination of an interest
deposit or a pure endowment (or maybe endowment) insurance and an immediate annuity.

The difference between single premium and regular premium annuities is when the
insurer receives the capital providing the base of the annuity. If the client pays in a lump
sum, all at once, then we are dealing with a single premium annuity. If it is collected
gradually, in instalments, then it is a regular premium annuity. Actually, life annuities
a priori could be considered as single premium insrances, because we can separate
the accumulation phase from the “decumulation” (annuity) phase. And in the former
phase we speak generally not as an annuity, but as an interest deposit or a regular
premium insurance, as in the deferred case. This way the regular premium annuity
can be regarded as the combination of an interest deposit (or a regular premium pure
endowment insurance) and a single premium immediate annuity.

Deferred and regular premium annuities are connected, since premium payment has
to end before the annuity starts, this way regular premium payment is only possible
during the deferred phase. A special case can be an exception of this, when the
policyholder and the insured is not the same person, and the insurer starts to pay the
annuity benefit to the insured, while the policyholder gets the allowance of paying the
premium in instalments.

The difference between a lifetime annuity and a temporary annuity is that the (simple)
lifetime annuity is paid certainly until the death of the insured, while the temporary
annuity is paid until the death only if the insured dies in a predefinied term. If he/she
was alive at the end of this term, the annuity would also cease. The temporary life
annuity differs from an annuity certain (which cannot be considered as life insurance),
that the latter one is paid until the end of the term, regardless of what happens.

It has to mention the conditional annuity, which is paid generally until a date (e.g.
until somebody’s age of 18), but its set-out is linked to the fulfilment of a condition.
This condition is the death of (one of) the insured(s) (e.g. parent, spouse, etc.). The
guarantee period is also an important concept. The life annuity with guarantee period
is practically a combination of a certain and a life annuity, and it means that during the
guarantee period the annuity is certainly paid, even after the death of the insured. The
guarantee period can be put both, at the beginning and the end of the annuity.

From time to time, certain concrete annuity plans appear in life insurance practice
that are named “Pension insurance”, “Widow/widower’s annuity”, “Orphan’s annuity”.
These names can cover several kinds of constructions, or combinations, and often these
are joint life annuities.

A pension insurance plan is usually a lifetime annuity or a deferred lifetime annuity
with or without a guarantee period. The temporary annuity is decidedly unsuitable for
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pension insurance, since this would mean that the insured receives the annuity until
alive, but only until reaching a certain age, e.g. 80 years. The premium of a temporary
annuity is naturally smaller (but it does not necessarily mean that it is also cheaper) than
a lifetime annuity, since it generally provides less benefits. This way it can be attractive
to those, who think that they won’t reach age 80. If this happens all the same, the
annuity benefit will end just when this might be the main income of the insured, when
he is too old to make a living from his own work.

A typical joint life annuity is the orphan’s annuity, which, on the other hand, should
only be non-temporary in very special cases (e.g. physically or mentally disabled
child). Here mostly the different types of temporary (and conditional) annuities can
have a role, since usually the orphan child only needs the orphan’s annuity until
reaching the working age, or until his/her possible death. Of course many orphan’s
annuity constructions can be imagined. A possible design is, e.g. a two- or three-
person temporary, conditional annuity, where one insured is the child, who is also the
beneficiary of the potential annuity, and the other (two) insured(s) is (are) the parent(s).
The annuity can be single or regular premium. The term of the annuity is the period
until the child reaches a certain age (say, 18 years). The payment of the annuity only
starts after the death of the parent (or in the three-person annuity after the death of
one of the parents) as a condition, and lasts up to the end of the term, but only until
the earlier death of the beneficiary (the child). (Since the probability of death during
infancy is very low, the annuity after the parent’s death can also be a certain annuity, so
the child isn’t necessarily insured.) In the regular premium version premiums are paid
until the end of the premium term, or the earlier death of the parent. But this regular
premium version has problems connected to the premium reserve, that we will mention
in relation to the discussion of the negative premium reserve.

The widow/widower’s annuity can also have several types. The annuities with
guarantee period, that will be discussed later on, can be regarded also as widow/
widower’s annuity, but the widow/widower’s annuity is most often a two-person joint
life annuity.

These joint life widow/widower’s annuities can be divided into two large groups.
Using my own terms we can say that there are “symmetric” and “asymmetric” annuities.
In case of the symmetric annuities either one of the insured persons can be regarded as
widow/widower, so we do not declare beforehand who the widow/widower will be, but
simply say that it is the survivor. So, here there will always be a survivor, with the low-
probability exception of the two deaths occurring at the same time.

In case of the asymmetric annuities it is not certain, that there will be a survivor,
because we declare beforehand that the widow/widower can only be the insured that
we declare in advance, and only if this insured lives out the other insured (which is of
course evident).
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An example of the gliedertaxe’:

Injuries of body-parts Degree of disability
Total loss or loss of function of one of the upper limbs from the
L 70%
shoulder joint
Total loss or loss of function of one of the upper limbs above
. 65%
the elbow joint
Total loss or loss of function of one of the upper limbs below 60%
the elbow joint or the total loss or loss of function of a hand °
Total loss or loss of function of a thumb 20%
Total loss or loss of function of an index finger 10%
Total loss or loss of function of any other finger 5%
Total loss or loss of function of one of the lower limbs above 70%
the middle of the thigh ?
Total loss or loss of function of one of the lower limbs up to the 70%
middle of the thigh ?
Total loss or loss of function of one of the upper limbs below 50%
0

the elbow joint or the total loss or loss of function of a hand

Total loss or loss of function of a foot at the level of the ankle 30%

Total loss or loss of function of a big toe 5%
Total loss or loss of function of any other toe 2%
Loss of the sight of both eyes 100%
Loss of the sight of one eye 35%
Loss of the sight of one eye if the insured has lost the sight of

the other eye previously to the insured event 65%
Total loss of ability to talk 60%
Total loss of ability to smell 10%
Total loss of ability to taste 5%

Table 4.1.: Table of accidental injuries

Under the term health insurance we usually mean accident or sickness insurance. It
primarily has insurance technical causes that the uniform health insurance is divided
into two categories. Accident insurance — as we have seen — is under all circumstance an
insurable risk. This cannot be stated of most of sicknesses, the auto-selection and moral

8 This was used by the former ABN-AMRO Insurance Company.
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a company, etc.) at once, or a prerequisite of becoming member of a certain group (e.g.
customers of a bank taking out a loan) is signing the insurance contract.

Sometimes certain standardized individual insurances can be also considered as
group one, if it was contracted by many policy holders at once, and, because of this,
the insurer gives some discount. But the “real” group insurances are differing from the
individual ones also in technical terms. Group insurances are rather similar to the non-
life insurances, namely their term is one year with a renewal option. The type of these
are almost exclusively term insurance, possibly with some accident or sickness riders.
These kind of group insurances are cheaper, which is one of the main reason of their
sales. Since in this case the underwriting, and possibly also the administration, becomes
simpler and therefore cost-saving, this saving can be the base of a premium discount. On
the other hand, the so-called “group calculation” (what was applied in case of CSEB) is
also possible, which means that the members of the group pay a level premium for a unit
of benefit, independent of the differences in their own personal risk (e.g. age). In this case
premium calculation is based on certain “average” characteristics of the group.

The marketing of group insurance, entering the risk community in a simplified way and
offering a level premium is based on the fact that the group was not organised for signing the
insurance, but for some other goal, but the members automatically have the insurance. This
is the only way that anti-selection — otherwise undoubtedly appearing — can be eliminated.

Regarding group insurance we cannot go by without mentioning one of the most important
group insurances of the Hungarian insurance history, the Group Life and Accident Insurance
(CSEB). This group of policies, that was started in the ‘60s and sold up to the beginning
of the ‘90s was held by more than 4 million Hungarians in its days of glory (the ‘70s and
80s). It basically was a simple, standardised insurance providing cover (at a low level) for
all significant personal insurance risks, that was only called group insurance because of the
method of premium calculation and marketing (since in other respects it was an individual
type insurance). The premium calculation didn’t distinguish insured persons by age and
gender, this way it was particularly advantageous for older males to sign the policy and
particularly disadvantageous for young females. Since this tendency, if only older males had
signed the CSEB contract would have caused a problem for the insurer, a special marketing
technique was used to avoid this situation. It was only sold at places of work. The socialist
mammoth companies typical of that period were subdivided among agents, and an agent
was allowed to move on to the next company with selling CSEB only if he had reached a
certain level of saturation — projected on the total number of employees — (which meant that
he didn’t only sell the insurance to older males, by “cherrypicking” the risk community). It
is obvious that this policy was the product of the period of insurance monopoly and group
insurance with this principle cannot be sold on the competitive market.

Today group insurance is usually short-term, without premium reserve, so in this
respect it can be regarded as non-life insurance.
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5.2.5. By the Number of Insured Persons - Single Life or

Joint Life Insurance

Individual life assurance can be single life or joint life insurance, or there may be one
or several insured persons declared in the policy. The default is one insured, this way
we made this implicit supposition in all the above cases. On the other hand, joint life
insurance policies are also relatively common. This is usually taken out by married
couples, which gives an explanation to why this type of policy is so rare in Hungary.
Because of the high divorce rate, a major part of these policies would be surrendered,
even if the need that it satisfies is still there.

Clearly, a joint life insurance is not the same as two — otherwise similar — single life
insurances. The difference lies in the definition of the insured event. In joint life insurances
death usually means the first death, or (in certain kinds of annuities) we differentiate
benefits according to which insured died. Practically all traditional insurances can be
designed as joint life insurances. E.g. the joint life term insurance pays if either insured
dies during the insurance term (and the insurance ends with this death, so the possible
death of the other insured is irrelevant in regarding the insurance), and if both insured
persons are alive at the end of the term, the contract expires without benefit payment, etc.

The need for joint life fix term insurance is quite logical if the family has two wage-
earners with similar salary levels. In this situation, if either one falls out, the education
and generally starting a career for the children could present a problem.

Another type of multiple life insurance — that is at present unknown in Hungary —
is the so-called co-partner insurance. This is usually signed by the owners of small
enterprises, so that if one of them dies, the legacy can be paid from the insurance
benefit, and the enterprise doesn’t have to be reorganised or terminated.

5.2.6. By Premium Term and Premium Frequency
Life insurances can also be categorised according to the frequency of premium payment.
Most often the premium of life insurance is paid at regular intervals (monthly, quarterly,
semi-annually or annually) throughout the term of the contract. But policies also exist
with premium payment term shorter than the total insurance term. In these cases we are
dealing with limited premium term insurances. One extreme case, usually mentioned
separately, is when premium is paid once, at the beginning of the insurance term. This is
the so-called single premium insurance. The limited premium term insurance behaves
mostly like a regular payment insurance during the premium term, but after that — until
the end of the insurance term — behaves basically like a single premium insurance.
Modern insurances — mostly the unit linked life insurance — allow premium payment
frequencies that are not specified in advance, and allow also so-called single premium
top-up payments, additional premium payments supplementary to the regular payment.
In case of traditional insurances such additional payments are not allowed.
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achieve a certain yield under all circumstances, which makes it possible to invest in
instruments with higher risk, but also higher expected yield. Of course, the insurer —
for an additional fee — may undertake a guarantee on the yield of individual investment
forms (asset funds) offered to the clients, (cf. variable annuity!).

Transferring the greater part of investment responsibilities from the insurer to
the client supposes in an implicit way the financial maturity of the client (as the
investment practice of traditional insurance hidden from the eyes of the client supposes
the financial immaturity of the client), since only a client informed in the capital
markets at least on a basic level can make correct decisions, in accordance with his own
risk-bearing “capacity”, regarding the allocation of his reserve. This supposition on the
maturity of clients is often not yet justified in the Hungarian practice, moreover it is
arosing big conflicts from this from time to time.

The expense structure of traditional insurance and the magnitude of expenses is
invisible to clients, and insurers consciously aimed at this invisibility. Unit linked
insurance has brought a great change in this respect, the expense structure and the
magnitude of expenses is fundamentally visible and can be planned by clients. The
administration fee, the fund management fee and the bid-offer spread are all openly
announced amounts.

On the other hand, insurers would like to hide certain expenses even in case of unit
linked insurance — similarly to the traditional insurance. These are primarily acquisition
costs and their coverage. The technique of Initial Units has been created to realise this,
which hides the fact that the greater part of the premium of the first (two) years is not
accumulated and invested for the client, but taken away to cover acquisition expenses.
Since this technique can be applied to mislead clients, its use is forbidden in more and
more countries.

The transparency of the expense structure at the same time makes possible a
more even expense loading. On even loading we mean that expenses are charged
on premiums and on the reserve according to the actual services, and not some other
factors. In traditional life insurance expenses are usually charged as a certain percentage
of the premium, this way loadings are proportional to the sum assured®, while the actual
incurring expenses of the insurer depend on a lot of other factors, so in reality it is not
proportional to the sum assured. In unit linked insurance naming separately the different
types of expenses and defining them as proportional to different factors closely related

8 This is only partly eased by the practice of premium discount for a higher sum assured, that is often
applied by traditional life insurance, or the corresponding, but reversed technique, when the premium
tariff depends on the sum assured, relatively decreasing.
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to their source makes fairness® of a greater degree possible. Maintenance commission
and expenses of premium collection are premium income proportional, this way they
are covered by the bid-offer spread, fund managing fee is proportional to the reserve,
the administration fee is independent from the premium or the sum assured, so it is
usually defined as an absolute sum.

Because of all these effects, in unit linked insurance — compared to traditional life
insurance — there is much less cross-financing between different groups of clients.

6.5.2. Changes in the Relationship of the Insurer and the Client

The transparent construction, the visible magnitude of expenses at the same time
puts pressure on insurers to decrease expenses. Visible expenses make it possible for
clients to compare also from this point of view — either by themselves, or through an
agent arguing beside the product of his company — the offers of individual insurance
companies. Insurers automatically take into account this effect, and emphasize more
strongly in their pricing that the product should not be much more expensive than
competitor products, or that if possible, they should offer the same service cheaper.

Naturally, as we have indicated earlier, greater transparency has its limits (e.g.
initial units), insurers try to resist the pressure of decreasing expenses, that they try to
accomplish by hiding certain expenses of unit linked insurance, or by presenting them
to clients in a special way.

Reducing the expenses is encouraged also by regulators. One of the most effective
tools here internationally is the cost indicator. Its use has been spreading from the
end of ‘2000s years and the EU has made it compulsory (see EU [2014]). Hungary
has introduced it in the field of Unit Linked insurances as one of the first countries in
2009 (see MABISZ [2009]), and we have gained rich experiances. The products with
extremely high cost indicators has disappeared from the market as the effect of this
indicator, but the reason was not the unwillingness of the clients to buy very expensive
products. Namely the clients are willing to buy — unfortunately — practically anything,
if the insurance intermediary persuaded them. Instead of this, the mode of action is the
following: the product defelopers themselves have recalled these products, averting
the wrong position of their product in a public comparative list. The other important
factor was, that the intermediaries have started to argue for the low cost indicator of
their insurers’ product, so they have started to urge the reduction of the value of the cost
indicator at their own insurer.

8 The term “fairness” are used in Hungary (and probably in many other countries as well) parallel in
two often opposite meanings. The meaning of this here: everybody has to pay that cost, what has
really arosen connecting to his/her concrete contract. Namely | consider fairness and correctness as
synonyms. The often used different meaning of the term is: the cost charged is relatively higher for
“richers” and smaller for “poorers”. In other words: some redistribution has to be realized.
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The environmental factors promoting the appearance of unit linked, the — above
analysed — product design characteristics of unit linked itself, and the shift in emphasis
compared to traditional life insurance have inevitably changed the systems of
arguments used by insurers — and their representatives — when selling unit linked.

One of the most emphasized elements in the unit linked design is the choice between
different investment options. Correspondingly, this investment characteristic is the most
emphasized when selling the product — and in many cases emphasized too strongly by
insurance agents — generally on the account of the death coverage. We are witnesses
of an interesting phenomenon in relation to this. One reason for the appearance of unit
linked insurance throughout the world is the increasing demand for living benefits on
the account of the death benefits. In Hungary we see strong under-insurance regarding
term assurances — in an international comparison, of historical reasons — but at the same
time — similarly to developed countries — unit linked insurance is spreading even on
the account of term assurance. Furthermore, the Hungarian mortality rates do not give
grounds for Hungarian consumers not to view this risk as important, either. Because of
this, some insurance companies see a marketing chance, and incite their agent network
through high commission rates to sell high death coverage. In spite of this, there is a
certain shift in emphasis in life insurance “rhetoric” from providing for dependants
toward self-care.

Because of the above, a number of stock market phrases and connections have been
imported into the system of arguments, and agents have to help clients in recognising
their own risk-bearing “capacity” and in forming an investment portfolio accordingly.

We have to mark that in Hungary unit linked insurance has been introduced at a very
favourable historical moment, in the stock market boom, this way they could become
popular, well-known and widespread in a short period of time. This was not the case in
every country (Spain is usually mentioned internationally) where due to the bad timing
these products were unpopular for long.

Traditional life assurance is traditionally sold by agents having an exclusive contract
with the insurer, against payment by results (an acquisition commission depending on
the term and annual premium of the insurance, payable at the inception of the policy).
The cover of the commission is the greater part of the premium of the first (sometimes
the first two) years, that is not accumulated in the client’s reserve. From the clients point
of view this commission of an unknown sum appears (or would appear if the client had
precise information about it) as the fee of the guidance and services of the agent, who in
a general sense plays the role of a financial advisor. This guidance and service includes
a very general survey of needs and the (insurance) solution to these needs. Traditional
insurance is largely standardized, so we can say that these are uniform solutions to
uniform needs, and the guidance of the agent is quite simple.
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Universality also means that the insurer is able to satisfy all insurance needs of an
insured within one policy.® Internationally there are examples of insurance companies
selling only one product, a unit linked insurance. When an insurance company is
offering several Unit Linked products, this is probably because of marketing reasons,
and is deliberately not exploiting all possibilities provided by the flexibility.

Universality necessarily means also that compared to traditional insurance it has
much more features in common with non-insurance financial instruments, so the
boundary line between life insurance and other financial areas is starting to fade, not in
the least thanks to unit linked insurance.

A more even expense structure brings a kind of stability into the expense structure,
since the expenses debited to the insurance follow more closely — compared to
traditional insurance — the actual incurring costs. At the same time the flexibility of
the design brings a new type of instability into the cash flow of the product, since
the client has more options of premium payment, can choose the timing and sum of
premium payment, this way the cash flow into the insurance company is — compared
to traditional insurance — much less calculable. Naturally this depends strongly on the
type of clientele of the insurance company, if it is middle class with stable income
with a disciplined accumulation ethos, or recruited from other classes. Knowing the
characteristics of the clientele is many times what motivates insurers not to use the
flexible options provided by unit linked, and they deliberately set the premium timing
and the sum to be inflexible, this way trying to make their cash flow more calculable.
Calculability might be important regarding the commission, too. If the insurer pays
large acquisition commission (i.e. uses a traditional commission regulation), that is
covered by future expected premiums, then it is important that this cash flow should be
as stable as possible.

The death-risk premium variable over the premium term (when calculation is based
on a new, more precise mortality table) also brings the insurer closer to a more stabilised
cash flow.

It is very important that unit linked insurance can only be managed with a modern,
large-capacity computer background and sophisticated software. This also caused
that (and not only because of the lack of a properly developed stock market) in an
average Hungarian insurance company this type of insurance product could not be
introduced at the beginning of the ‘90s. The most important requirement from this

8 Moreover, even the insured person could be modified, which would principally make a unit linked
insurance even inheritable, so it would be able to satisfy the life insurance needs of the insured’s
descendants.
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point of view is the daily valuation of reserves broken down to the level of individual
clients.

Insurance companies selling savings type insurance are important players of the
financial intermediary system, since a significant part of those having excess money
and those who want to use this money meet each other through life insurers. In case of
the traditional (savings) life insurance the insurer itself as an institution raised a wall
between these two groups, they could only meet with the active participation of the
insurer. Although the insurer gains the interest credited to the premium reserve of the
savings type life insurance from the investment yield of this reserve, he appears to the
policyholder as an individual guarantee undertaker.

Through unit linked those offering and those seeking money meet almost directly,
the insurer “only” brings them together, and (generally) doesn’t guarantee anything
on the performance of those demanding/using the money. In this respect the financial
intermediary position of insurers weakened compared to the former. This seems to fit
into a general tendency: the role of the stock market is increasing — that is the meeting
point of the demand money and supply of money — and the role of traditional financial
intermediaries is decreasing (banks, life insurance companies). If this tendency truly
exists, unit linked insurance can be the forerunner of a life insurance sector with a
completely changed function, where the new function of life insurance is much more
counselling, individual financial planning and giving aid in the realisation of plans than
financial mediation itself.

The weakened financial intermediary role of life insurers means at the same time a
stronger and better asset-liability matching, since there is no better matching than when
money owners and money borrowers are in direct contact without an institutional filter,
since this institution may manage to invest in assets covering its liabilities, or it may not.

In case of traditional life insurance the insurer guarantees all benefit elements, so
prospective reserve calculation is very important®. On the other hand, in case of unit
linked insurance the future maturity benefit is not known, the death benefit is also
uncertain (if in case of a policy the value of all funds is higher than the death sum
insured), and there is no insurer guarantee on the sum of these elements (excluding the
death sum as a minimum death benefit). Because of this, benefits can be calculated only
based on “historical” data of the policy, that is based on the retrospective method.

8 See section 12.! This is even stipulated by law.
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insurance, so it is enough to calculate from averages of the whole population. This
meant, e.g. that since the mortality rate of elderly is higher that that of the younger, they
paid less than their own risk, while the younger insured paid more. This way only the
first type of equivalence could be satisfied, and the second type was only satisfied in
case of a small fraction of the population having exactly an “average” mortality rate.

The State Insurance Company — since it was alone in the market — wasn’t forced
to satisfy the second type equivalence, although in a competitive environment this is
inevitable. Regarding the CSEB, the transition from monopoly to competition could
also have happened the following way.®

The fist competitive insurance company appears in the market, who observes that while
the mortality of men and women differs significantly favouring women, women pay the same
premium for CSEB as men. So, if it creates a WOMEN’S CSEB separately for women,
then all women could be attracted by premium reduction to the first rival insurer. This will
have the effect that only men remain at the old insurer. Men pay a premium smaller than
their own risk, since the premium of CSEB was calculated so that the premium deficiency
of men is compensated by the excess premium of women. This way the old insurer is forced
to raise premiums to keep its calculation in order, and loses half of its insured group.

This is when the second insurance company steps into the picture. It recognises that
young men pay a premium significantly higher than their own mortality risk. It creates
the CSEB OF YOUNG MEN, and attracts all young men with a premium discount. All
old men stay at the old insurance company who pay a premium lower than their own
risk, since the premium was calculated so that the premium deficiency is compensated
by the excess premium of young men. The old insurer once again lost half of its clients,
and is forced to raise premiums.

The third rival insurer experiments with the CSEB OF NOT TOO YOUNG, BUT
NOT TOO OLD MEN, the fourth comes out with the CSEB OF MIDDLE AGED
MEN WITH FAMILIES, and so on... The result will be that the old insurance company
gradually looses all of its clients (and those who would stay are frightened away by the
constant raise in premiums), while the market only offers CSEB’s that provide the same
benefits with premiums differentiated by age and gender.

Naturally — I have to underline once more — the above example is fictitious. CSEB
is a much more complex insurance than one that can be analysed exclusively from the
premium side, and this way its extinction (that happened gradually after the termination
of the insurance monopoly) went on a different path. A element of this is, for example,
that the competition of more serious life insurances (has been called “major life
insurance” by some insurance companies) is attracting the best clients from CSEB.

89 This explains that the idea of CSEB could not have appeared in a market economy.
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The lesson of the above example is that in a competitive environment insurers are
forced to differentiate in the second sense their portfolio in a deeper and deeper level.

Of course differentiating among clients can have its limits. In some countries
regulation prohibits insurers from differentiating clients by some characteristics, e.g.
religion, race, etc. These regulations are perfectly understandable, and there is no other
way to avoid differentiation conflicting such general principles as legal prohibition,
since without these prohibitions competition among insurance companies would
objectively lead to this kind of differentiation and exclusion. This problem has not yet
occurred in Hungary.

It is also important to mention, that from 2012 it is not allowed — on the basis of a
very questionable ideology — to differentiate insureds according to their gender in the
whole EU (see EU [2004])

Differentiation — in the case of insureds with “good risk” — can influence more the
premium of the insurance than the expenses charged in it.7.2.3. The “price” of
insurances — comparison of Expenses

People want to buy insurances — like anything else — as cheap as possible. Which
insurance is cheaper sometimes can be detected by simple comparison of the premiums.
In case of insurances with fixed sum assured (basically insurances without profit-
sharing feature — it is quite common among term insurances and life annuities), lower
premium means lower price. However, unlike term insurances and life annuities almost
all savings type life insurances have this feature, so the simple comparison of the
premiums is not a viable solution here. For example the premium of an endowment
insurance calculated with a lower technical interest rate is inevitably is higher, than the
premium of an endowment insurance with a higher technical interest rate, but it is not
sure that the former one is cheaper than the latter one, because the profit sharing will be
higher — ceteris paribus at least. Namely the price and the premium are not the same.

But what is the price of the insurance products? This question has not really been
asked so far either for insurances or for other financial products. However, it can be
realized that the price cannot be the premium, only its cost part. This is the part of
the premium the costumer will not get back. The expected value of the benefits of the
insurance is equal to the net premium, so this part of the (gross) premium will get back
to the costumer. (Banyar [2013], Banyar-Vékas [2016])

The expression of all the expenses in a single indicator is a present intention from
the end of 2000s years in very different financial sectors. The Hungarian life insurance
sector was among the first in the application of the cost indicators. First, he Hungarian
Financial Supervisory Authority (HFSA, in Hungarian: PSZAF) recommended the
use of this kind of indicator for the savings type life insurances (PSZAF [2007]). On



154 Banyar Jozsef: Life insurance

the basis of this (but using a different method than the suggested one by the HFSA)
the MABISZ (Hungarian Insurance Alliance) has created such an indicator for the UL
insurances (MABISZ [2009]). One year later the EU has introduced a compulsory cost
indicator (TER) for the mutual funds and later a general cost indicator for all packaged
investment and insurance products (PRIIPs) (EU [2014]). These cost indicators can
also be interpreted as an effectuation of the price of the financial products, namely
as annual reduction on yield. Another (equivalent) effectuations are also possible, for
example what ratio of the premium paid by the costumer is cost — see Banyar [2016].

The cost indicator makes the answer of the following question simple: which
insurance is cheaper? The answer is simple: which has smaller cost indicator.

At the same time we have to draw attention that the cost insicators is suitable only
for comparing similar type insurances and their substitutes. Comparing directly the
cost indicators of different insurance types is problematic (at least in case of these
two kind of cost indicators, the reduction in yield and cost ratio of the premium). The
statement, that cost component of the premium of an endowment policy is 50% can be
shocking, but a term insurance with the same cost component is totally normal. At the
same time we can find a common basis to compare directly the costs of different type of
insurances. The sum assured can be a good candidate to this role.

7.3. Comparing life insurances and other savings
instruments

If the aim of an insurance is the 1% or 3% in the Subchapter 7.1., then these aims can
be achieved only by life insurance products: term insurance and life annuities. These
products do not have competitors outside the insurance sector. The 2" aim however can
be achieved not only by life insurances but by diverse substitute products from other
financial sectors. In these cases we have to compare not only the supply of the life
insurers to each other, but also mutual funds, pension funds and long deposits. In this
comparison one of the most important aspects is the cost component, so an universal,
cross-sector cost indicator can help us. This universal cost indicator was the aim of the
abovementioned PRIIPs regulation.

Naturally there can be other angles, like liquidity, not only the cost. One of the (a
little bit paradoxical) advantages of the life insurance is its relative illiquidity. This is
generally interpreted as disadvantage, but if the aim of the costumer to defend his/her
savings from himself/herself (namely from the effects of continuous buying impulses)
on the long run, then the illiquidity can be positively advantageous for him/her. And
such a costumer is not so rare, especially towards the bottom of the income ladder. It
is worth to mention, that term insurances and life annuities do not have non-insurance
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alternatives only if their premium remain inside a certain interval. In case of term
insurance, this interval is so large, that the exit from it is practically impossible (the
premium has to be smaller than the sum assured). However, in the case of life annuity
this exit is more easily feasible (but it is hard here as well). The borderline here, that the
premium of a life annuity cannot be higher than the premium of a perpetuity, because
in case of the latter we always deplete only the (real) interests, never the principal
contrary to the former where we deplete both. At the same time, comparing the annual
interest of a deposit or a bond to the annual sum assured of a life annuity is superficial,
especially in the times of inflation, namely we have to consider the the average long
run interest, and — if the life annuity itself has valorization feature — not the nominal,
but the real interest.

It is worth to include into the comparison — from a practical angle — also the tax
benefits, in case of competing products. From a very general angle it is hard to justify
that the government provide a tax benefit one of the competing products while deny the
others or it provide different tax benefits, but it happens from time to time. (And the
handicappeds are lobbying for the liquidation of the handicap.)
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Building modern insurance from these three elements is even more easy. Here
the account is an instrument returning interest in a wide range, handling premium
payments received and benefits paid out flexibly. From the bets — in case of the modern
insurances developed so far — we only need the term bet. This naturally doesn’t rule out
the possibility that later on say, the annuity insurances will be modernized, and insurers
offer annuities with benefits defined in units. Then the pure endowment bet can also
become in important building block of modern life insurances.
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25,000%30 = 750,000 at most, while the beneficiary receives 1,000,000 Forints in all
cases. (Naturally only if the insured doesn’t die during the term and doesn’t use the less
frequent premium payment options.)

The difference — that is a lot more than 1,000,000-750,000 = 250,000 because of the
premium loadings — is covered by the return on the premium reserve corresponding to
the technical interest rate.

What is this premium reserve that we have mentioned so often?

Before discussing it in detail in a later chapter, it is important to pin down what it is not.

The premium reserve is not all premiums paid until the point of time in question.
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An alternative of the above loading and discount based solutions could principally
be that the insurer declares separate premium rates for annual, semi-annual, quarterly
and monthly premium payment, this way neither the loading, neither the discount is
necessary. Of course, this has the disadvantage that the tariff book will be much thicker,
and the client won’t be able to see through the advantages and disadvantages of the
different premium frequencies, this way this method is rarely used by insurers in the
practice. Nowadays this distinction is naturally theoretical, because tariff books are
went out of use and intermediaries tend to set out premiums the clients have to pay by
using online programs. But the logic of this calculation remained the same.

10.4.3. A special case: the gross regular premium of the pure
endowment with premium refund

In the subchapter 10.1.3. we have already shortly presented the single premium pure
endowment with premium refund and the problems attached to it. We know, that this
policy exists almost exclusively in the regular premium version. This insurance does
not fit into the logic of the classical premium calculation (and later we will see: into
the logic of classical reserving) in more than one points. According to this classical
logic, the calculation of the gross premium is the last step, but in this case we have to
anticipate this already at the first step — it is obviously possible only as a later calculable
parameter. It is also a usual assumption that the benefits of the single and regular
premium versions of a policy are the same. It is true for all classical life assurances
(presented in this book), except the pure endowment with premium refund, where we
can not originate the regular premium version from the single premium version directly,
because the death benefits are totally different. That is why we have to create the “single
premium” for the regular premium pure endowment with premium refund, to be able to
use the step 1 of the classical premium calculation.
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simple savings account with a final 1 sum. In the majority of cases the difference almost

undetechtable, only at higher entry ages and longer terms or higher technical interest

rates will be discoverable this difference.

Interest| 1,0%| 2,0%| 3,0%| 1,0% 20%| 30%| 10%| 20%| 30% 10%| 20% 3,0%
Age 20 20 20 30 30 30 40 40 40 50 50 50
Term

1 0,00%| 0,00%| 0,00%| 0,00%| 0,00%| 0,00%| 0,00%| 0,00%| 0,01%| 0,01%| 0,02%| 0,02%
2 0,00%| 0,00%| 0,00%| 0,00%| 0,00%| 0,00%| 0,00%| 0,01%| 0,01%| 0,02%| 0,03%| 0,05%
3 0,00%| 0,00%| 0,01%| 0,00%| 0,01%| 0,01%| 0,01%| 0,02%| 0,02%| 0,03%| 0,06%| 0,10%
4 0,00%| 0,01%| 0,01%| 0,00%| 0,01%| 0,01%| 0,01%| 0,03%| 0,04%| 0,05%| 0,11%| 0,16%
5 0,00%| 0,01%| 0,01%| 0,01%| 0,01%| 0,02%| 0,02%| 0,04%| 0,06%| 0,08%| 0,17%| 0,25%
6 0,01%| 0,01%| 0,02%| 0,01%| 0,02%| 0,03%| 0,03%| 0,06%| 0,09%| 0,12%| 0,24%| 0,36%
7 0,01%| 0,01%| 0,02%| 0,01%| 0,03%| 0,04%| 0,04%| 0,09%| 0,13%| 0,17%| 0,33%| 0,50%
8 0,01%| 0,02%| 0,03%| 0,02%| 0,04%| 0,05%| 0,06%| 0,12%| 0,18%| 0,23%| 0,45%| 0,67%
9 0,01%| 0,02%| 0,03%| 0,02%| 0,05%| 0,07%| 0,09%| 0,17%| 0,25%| 0,30%| 0,59%| 0,87%
10 0,01%| 0,03%| 0,04%| 0,03%| 0,06%| 0,09%| 0,12%| 0,23%| 0,34%| 0,38%| 0,75%| 1,11%
11 0,02%| 0,04%| 0,05%| 0,04%| 0,08%| 0,12%| 0,15%| 0,30%| 0,45%| 0,48%| 0,95%| 1,39%
12 0,02%| 0,04%| 0,07%| 0,05%| 0,10%| 0,15%| 0,20%| 0,39%| 0,58%| 0,60%| 1,17%| 1,73%
13 0,03%| 0,05%| 0,08%| 0,07%| 0,13%| 0,19%| 0,26%| 0,51%| 0,75%| 0,73%| 1,44%| 2,11%
14 0,03%| 0,06%| 0,09%| 0,08%| 0,16%| 0,24%| 0,33%| 0,65%| 0,95%| 0,89%| 1,74%| 2,56%
15 0,04%| 0,08%| 0,11%| 0,10%| 0,21%| 0,30%| 0,42%| 0,82%| 1,20%| 1,07%| 2,10%| 3,07%
16 0,05%| 0,09%| 0,13%| 0,13%| 0,26%| 0,38%| 0,52%| 1,02%| 1,49%| 1,28%| 2,50%| 3,65%
17 0,05%| 0,11%| 0,16%| 0,16%| 0,32%| 0,47%| 0,64%| 1,24%| 1,82%| 1,52%| 2,96%| 4,31%
18 0,06%| 0,13%| 0,19%| 0,20%| 0,40%| 0,59%| 0,77%| 1,50%| 2,20%| 1,79%| 3,47%| 5,04%
19 0,08%| 0,15%| 0,22%| 0,25%| 0,50%| 0,73%| 0,93%| 1,80%| 2,62%| 2,09%| 4,04%| 5,85%
20 0,09%| 0,18%| 0,26%| 0,31%| 0,61%| 0,90%| 1,10%| 2,13%| 3,10%| 2,43%| 4,68%| 6,76%
21 0,11%| 0,21%| 0,31%| 0,39%| 0,75%| 1,10%| 1,30%| 2,51%| 3,64%| 2,82%| 541%| 7,78%
22 0,13%| 0,25%| 0,37%| 0,48%| 0,92%| 1,34%| 1,52%| 2,93%| 4,24%| 3,27%| 6,24%| 8,93%
23 0,16%| 0,30%| 0,44%| 0,58%| 1,13%| 1,63%| 1,77%| 3,40%| 4,91%| 3,78%| 7,17%| 10,22%
24 0,19%| 0,36%| 0,53%| 0,71%| 1,37%| 1,98%| 2,05%| 3,94%| 5,66%| 4,36%| 8,23%| 11,67%
25 0,22%| 0,43%| 0,63%| 0,85%| 1,65%| 2,38%| 2,37%| 4,53%| 6,50%| 5,04%| 9,44%|13,31%
26 0,26%| 0,51%| 0,75%| 1,02%| 1,97%| 2,84%| 2,72%| 5,19%| 7,41%| 5,83%]| 10,83%| 15,16%
27 0,32%| 0,62%| 0,89%| 1,21%| 2,33%| 3,35%| 3,12%| 591%| 8,42%| 6,82%| 12,56%| 17,43%
28 0,38%| 0,74%| 1,07%| 1,43%| 2,74%| 3,92%| 3,55%| 6,71%| 9,51%| 7,94%| 14,47%| 19,90%
29 0,46%| 0,88%| 1,27%| 1,67%| 3,19%| 4,55%| 4,03%| 7,58%|10,70%| 9,22%|16,60%22,61%
30 0,55%| 1,06%| 1,52%| 1,94%| 3,68%| 5,25%| 4,56% 8,53%|11,99%|10,68%|18,99% 25,59%
Table 10.2.: The relative differences of the net annual premium of the pure endowment with

premium refund and the annual installment of a savings account with different interest rates, terms
and entry ages (calculating with 2014 Hungarian Male Population Mortality Table)
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The regular premium of the pure endowment:

1
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(10.136.)
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The death sum assured here will be the reserve of the savings account:
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So, the regular premium

(10.140.)
Ant this is just the available premium!

10.5. The net premiums on another way - connections
between single premiums

Below we will show what kind of important connections exis between the premium
formulae,. To this we invert the method of presentation: the individual insurances
are not built from simple elements, but we break up a general financial product into
elements. This general financial product is the perpetuity, because as it can be said,
that as the light of the Sun can broke into the all colours of the rainbow, and so the
white light contains all the colours, the simplest annuity, the perpetuity contains all the
possible annuity types and the other financial products. In the followings we will see
how they are laid in the perpetuity. I restricht my analisys (for the sake of simplicity and
perspicuity) to annuities-due, but the formulae are very similar to the annuities payable
in arrears. The appropriate, standardised notations will be introduced according to the
order of the explanation.

So, we can say, that ,,in the beginning was the perpetuity”. The simple, standardised
form of it, if somebody will get after his/her HUF 1 capital, in each year, at the end of the
year i interest and (s)he depletes it. In this way the principal will remain (nominally)®
unchanged for ethernity, and also the rent from it lasts for ethernity, which can be called as
annuity because of its regularity. The payments of this annuity are due always at the end
of the year, so this is an annuity payable in arrears. How can we make from this with HUF
1 principal and / interest rate an annuity-due perpetuity? The question can be reformulated
as what amount can be deducted from the HUF 1 capital at the beginning of the year
that with 7 interest rate will again reach HUF 1 until the end of the year? If we denote
(following the tradition) this with d, than it can be deducted from the following equation:

A-d)-Q+iD)=1
(10.141.)

196 Naturally, our analysis can be extended without many problems for principal unchanged in real terms.
In this case, we have to split the nominal interest rate into two parts and the real interest rate will play
the same role as the nominal interest rate in this analysis. In practice the land rent as a kind of annuity
is the closest to the perpetuity and it represents a more or less unchanged principal in real terms.
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from which: 1
d=1-——
1+i
(10.142.)
Earlier we have already introduced v the reciprocal of (1+i), the so called discount
factor:
1
M
So:
d=1-v
(10.143.)
from which first
v=1-d
(10.144.)
second i 1 ;
= —_ = =j'v
1+i 1
todHd (10.145.)

So, d is the discounted value of i. It is logical, because the question could have been
formulated also the following way: what is the interest rate instead of 7, if we have to get
it one year earlier? The answer naturally the discounted value of i, i.e. .

We get our first standardized annuity-due, where the annual payment (in advance)
for HUF 1 principal and i interest rate is d. The notation of the single premium of the
perpetuity (for annual HUF 1 payment in advance):

év

o]

So, the equation of the perpetuity with annual d payment is:

1=d'é;|
(10.146.)

This express that the client for HUF 1 gets an ethernal cash-flow with annual 4 always
in advance at the beginning of the year.

Followings, when I wrote an equation and one of the sides of it stands 1, it express
that the client which kind of products can get for HUF 1, which are logically equal with
the part of the perpetuity.
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Before I do this it is edifying to calculate 4; from the equation above:

o]

1 1+ 1
—=—=1+-
iv i i

1
ol T g~

4

(10.147.)

where % is the well known formula of the perpetuity payable in arrears with annual

HUF 1 payments (agp). The annuity-due perpetuity differ from this only with the HUF
1 payment right at the beginning.

The perpetuity is a cash-flow which lasts for ethernity. Naturally we can ,,cut” this
cash-flow in different ,,places” in its lifetime. What will happen e.g. if we want to
get the HUF 4 annual annuity-due payment after our HUF 1 capital only until our
death? Then obviously our heir'® right after our death (i.e. at the anniversary of the
perpetuity after it) will get back the HUF 1 principal (what, if (s)he wants can put
again into a perpetuity), because the point of the perpetuity, that the whole original
capital will restore again and again after one year of the interest payment. But this
means from another angle, that the uniform perpetuity is ,,dismembered” into two
financial products:

1. An annuity-due lasting until our death with annual d payment, i.e. to a life
annuity, plus

2. Alife assurance with HUF 1 sum assured, the payment due to at our death (its
technical name: whole life)

We can buy this two financial products exactly for HUF 1. The usual notation of
the net single premium of the annuity-due life annuity with annual HUF 1 payment
lasting until lifetime is &,, where x is the entry age of the insured (until whose death
the annuity lasts) at the commencement of the contract. The notation of the net single
premium of the whole life assurance with HUF 1 sum assured (benefit) is A,. In booth
cases the implicit assumption is, that the financial institution (here: life insurer) invests
our capital with annual i interest rate, and does not charge anything for its service.'
Using these notations we can write this ,,dismemberment” of the perpetuity, as:'®

1=d- 4, +A4,
(10.148.)

97 Naturally the insurer pays the sum assured to the beneficary independently from the inheritance,
because — legally — the sum assured — if there is a formal beneficary —is not part of the bequest. But
the real meaning of it is legacy.

%8 QOr at least it makes to do with the interest’s ,marge” between what it really earned and what it payed
to the client.

109 Most of the actuarial books contains this equation. See e.g Bein-Bogyé-Havas p. 182, Bowers et
al. p. 131, Gerber p36, Krekd p. 30, Neill p. 63. But the majority of further equations shown here are
missing from them.
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Naturally we can ,,cut” the cash-flow of the perpetuity at other places as well. There
are two other important cases of the standardized annuities:
1. An annuity until a predetermined term (for the sake of simplicity, until whole
number of years), then we ask the principal back
2. Annuity until a predetermined term, subject to a limit of the time of our death,
then we ask back the pricipal (or to transfer it to our heir).
In the first case obviously have to be true, that

1=d- ag + v
(10.149.)

where I note with n the (whole) number of years of the term, with 4z the net present
value of HUF 1 annual annuity-due and certain, and v" the present value of HUF 1 due
in n years.

In the second case obviously have to be true, that

1=4d- éx:n_l +Ax:n_|

(10.150.)

where .7 is the net present value of the HUF 1 annual life annuity-due until death,
but maximum for n years, while A, z; the net single premium of a life insurance for
death and maturity (,,endowment”) with HUF 1 sum assured.

We first have cut the perpetuity above when somebody dies. This event can be
logically extended to more than one (in the simplest case: two) deaths. Then we get the
following equation (with two insureds):

1=d dyy + 4y

(10.151.)

Where &, the net single premium of a HUF 1 annual annuity-due for two insureds,
which lasts until both of them are alive. (One of them is x, the other is y years old at
entry, and below — for the sake of simplicity — x and y insureds.) A,, is the single net
premium of a whole life insurance with two annuitants, which pays HUF 1 when any
of them dies.

Naturally the joint life annuity also has a temporary variation. Then

1=d-d,m+4
(10.152.)
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equation will be true, where A, 77is the net single premium of a joint life
endowment, which pays the HUF 1 sum assured when any of the insurded persons dies
but after n years as latest, while the &,z single premium joint life annuity lasts until
both annuitants is alive but maximum for n years.

A further extension is to add a guarantee period of g years to the annuity. If we seek
the practical reasoning of it, then we can say the followings. In the cases of so far
analysed (not conditional) annuities it can happen that the annuitant dies soon after
the commencement of the contract, and the payments of the annuity will cease. This
possibility scares off many potential annuity buyers from buying the annuity who
vacillates whether (s)he depletes his/her accumulated wealth or leaves it to the children,
and (s)he makes it dependent on his/her life expectancy, which is unkonwn for him/
her. By guaranteeing some of the payments of the (lifelong) life annuity is intented to
remove this psychological barrier of buying an annuity. The guarantee period can be
put at the beginning of the term, or at the end. In case of annuity with guarantee period
at the beginning (let note it with ¢ 'éx) the annuitant (or his/her heir) surely will get the
payments of the first g years even if (s)he dies meanwhile. Naturally, this guarantee will
not be an effective one, if the annuitant will die after g years.

An annuity with guarantee period will obviously provide more benefit than without
a guarantee period, so its premium is also higher. From this follows that HUF 1 is
not enough (above the annual d payment) for the previous whole life benefit, only its
modified form. This modified form means, that in the first g years will in no way be paid
the HUF 1 benefit, even if the insured would have died in this period. If the insured dies
during the first g years, the beneficiary would get the HUF 1 at the end of the g-year
period. This is as if the first g years would count a time unit, and later the time unit
would be again one year. Let us note (say) this with g in the lower left corner (where g
means the length of the first such a period). Then we can write the following equation:

1=d- Y5+ ,4,
(10.153.)

The annuity with guarantee period at the end (let us note it, say, with 9 l3,) means,
that the beneficiary will get the payments until g years after the death of the insured.
So, it is obvious, that also the sum assured of the whole life insurance will due g years
after the death, i.e. — can we say — we ,,shift” the death benefit with g years. This can
be express also in the way, that in case of death not the HUF 1 is due, but only its
discounted value, so our equation will vary to the following:

1=d -5, +v9-4,
(10.154.)
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The parts of the above equations we can further dismember. The following equations
are obviously true:

Ay = Ay + i
(10.155.)

i.e. the lifetime annuity can be broken up into a n years (n < ®) temporary annuity-
certain and a deferred (life) annuity. Accordingly, the equation 1 = d -4, + A, can be
also written into the following form:

1=d" (A + nfx ) + Ay
(10.156.)

(A deviation from the basic formula, that here it is not sure that all parts will have
paid benefits, because the deferred annuity also a contingent one, and so it can cease
without payment if the insured dies within the first n years period.)

Analogously to the annuities also A, can be broken into the sum of a ,,temporary”
and a ,,deferred” life insurance. The ,,temporary” life insurance is the classical term
insurance, and the ,,deferred” one’s classical notation is m|Ax! (Remarks: 1. To
emphasize that the length of this deferment not necessarily the same as at the annuities,
I noted this one with m and not n; 2. m|A » 18 different from the previously introduced
gy, the meanigs of the two are different. The vertical at the first note a contingent
benefit, but at the second there is not a condition.)

Accordingly true, that

Ay = Ay + miAx

(10.157.)

where A;lc:ﬁ the traditional notation of the single premium of a term (death)
insurance with m years term and HUF 1 sum assured. So, we can further break up our
basic equation 1 = d - &, + A, into the following form:

1=d " (dpq + njix ) + Apgy + mida
(10.158.)

(In this formula either the classical term insurance or the deferred whole life insurance
surely will cease without paid benefit, but it is also possible that the deferred annuity
will not have any paid benefit.)

I do not deal with the topic, but I remark, that
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1. Also the temporary annuities can be broken up into the sum of a shorter
temporary and a deferred temporary annuity.
2. The joint life annuities with two or more insureds can be broken up analogously
to the one insured annuities discussed above.
Annuities with guarantee period are complex products so — naturally — they also can
be broken up.
The annuity with guarantee period at the beginning is the sum of an annuity-certain
and a deferred annuity, that is

93, = g+ gjix
(10.159.)
So the equation 1 = d - 95, + g4x 1s changing in the following:
1=d- (g + gjix ) + gAx
(10.160.)

The annuity with guarantee period at the end obviously gives more guarnatee, than
the annuity with guarantee pediod at the beinning, because:

1. It includes the guarantee of the other one, namely in the first g years the annuity
is surely will be paid,

2. Contrary to the annuity with guarantee period at the beginning, the payments
will surely last longer here, than without guarantee time. In case of annuity with
guarantee period at the beginning, the guarantee is not effective, if the insured
dies after the guarantee period, but in case of annuity with guarantee period at
the end there is no such a caesura.

The annuity with guarantee period at the end can be interpreted in two ways:

1. It is a sum of a g years annuity-certain (because in the first g year the insured
surely gets payments, even if he/she immediately dies after concluding the
annuity contract) and such a ,,normal” life annuity, of which all the payments
are ,shifted” by g years, i.e.:

N4, = dg +v9 - 4,
(10.161.)
This interpretaion is totally compatible with the ,,shifted” whole life insurance in the
equation 1 =d -9 '3, + v9 - A,. Then the equation got the following form:

L=d- (&g +v9 ) +v9 A,
(10.162.)
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2. Tt is naturally a normal lifelong annuity plus such a whole life insurance, where
the sum assured is paid as an immediate, g years annuity-certain, so:

Ny = dy +ag7- Ay
(10.163.)
Then the equation 1 =d - ¢ 3, +v9 -4, got the following form:
1=d- (4 +ég- Ay) +v9- Ay
(10.164.)

It is taken for granted, that here d - &g7 - A, + v9 - A, isjust A,.
Naturally these two forms are equivalent to each-other, because if we replace 4, in
the &, + d5; - A, with 1—d - 4,, then we get, that
gl

ax=éix+éia'Ax=éx+éa'(1—d'éx)=éx+éia—éia'd'éix=

-9 o s s . s )
m-(l—v)-ax=ax+aa—(1—vg)-ax=aa+v9-ax

=a, + éa -
(10.165.)
Naturally, it is also possible to guarantee the temporary life annuity, however the
justness of this kind of solution is not so clear than in case of lifetime annuity. However,

the equations will also in this case the extension of the above ones’, that is:
g9 _ s 5

Axn] = AT T gl

(10.166.)
where, naturally g<n. (In case of g=n ‘géix:nj =égjand pé,5;=0.) In case of
temporary life annuity with guarantee period at the end, there is no such a restriction:

gl

éx:ﬂ = aa +v9 - éx:‘rTl
(10.167.)
Here there will be also true, that:
[ e a4
g Aem] = Axen + ag] Ax:nl
(10.168.)

Because the annuity-certain in fact a guaranteed annuity, so the guarantee period has
specific meaning only in case life annuities. It is also possible to apply guarantee period
for the joint life annuities, but the relevance of it here probably much less, considering
that the aim of a guarantee time to pass a part of the annuity payment to another person,
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the same as the aim of joint life annuity. With other worlds: the annuity with guarantee
period is a (nos so good) simulation of a joint life annuity. However, if it is necessary,
on the basis of the above mentioneds, it is easy to add guarantee period into a temporary
or a joint life annuity.

There is a clean-cut order of magnitude amongst the different annuities. It is
unambiguous, that:

an| > Axn] > Axym] > Axyzn|

or, that
dy > dyy,

because in case of dy; we surely get payments for n years, but in case of &, for
maximum n years, considering, that the insured can die earlier. Furthermore, if not only
one insured’s death, but a further one’s or two’s can make cease the flow of annuity
payments, it means, that the length of this flow would be even shorter. The same can be
told in case of lifelong one person and two persons (etc.) life annuities.

This also means, that the differences of these single premiums will be higher than
zero. Fortunately, their meanings is quite clear: &, — 4,,: x annually gets HUF 1, but
he pays back it until y is alive (negative annuity), consequently x only gets payments
after the death of'y. If x dies before y, than would not happen any payment. So, this is a
contingent annuity: the condition is the death of y. We can note this by &), so

Axly = 8 —dyy
(10.169.)
Then our equation will transform into the following:
1=d " (Gey +dxpy) + Ay
(10.170.)
4,y can also be considered a kind of asymmetric widow annuity. It is rational if the

financial situation of the two insured is different, y fends for x and wants to secure the
income of her after his death. The death of x financially not affects y.
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7 — d,.57: annuity paid for those years of an n years period, when x not alive any
more. If x is alive at age x+n, than the annuity payments would not start at all. So, this
is also a contingent annuity, we can note it e.g. by dzy,."™

The meaning of this is clear: a beneficiary gets annuity payments (let us say: ,,orphan”
annuity) until a certain age (for n years), but only if the insured dies until this age of the
beneficiary. If the insured remains alive, the annuity payments would not start, because
the condition is not realized.

In this case our basic equation will alter into the following form:

L=d- (A +dgp,) + 0"
(10.171.)
It is rational, if this annuity is a joint life one:
a

Ay = An] ~ Aeyin|

(10.172.)

In this case the ,,orphan-annuity’s” payments will start if any of the parents dies until
a certain age of the child.

0 In Chapter 4 in connection with the term insurance we have mentioned, that the clients in reality
need instead of this a conditional annuity. In the majority of the cases it would be naturally a regular
premium one, because this is the consumer need for such a cover. The statement, that this regular
premium annuity is a special term insurance can be realised by the method below. The single premium
of the conditional annuity can be converted into the same form as the single premium of that special
term insurance which provide as benefit in case of the death of the insured an annuity certain for the
remaining term. The two conversions are the following:

. . 2 N n—1
dx-arl‘-v#—dxﬂ-arz‘-v +~-+dx+n_1-ao—‘-v

G —d, o= ™

L I bepnt
lx'(aﬂ’ax;ﬂ)=lf((1+vl +otvh ‘)—(Z-1+T-v1 +<--+T-v" 1)
or == 1) 1 (= L) 0 et (= gy -0

dy gVt gy 8y V2t g gVt =
=dp WV V) dpyy WAV V) b g v =
=dy vt (dy+desn) VPt (et dgr o degn ) 0T =

= (U= Legn) 0!+ (e = Ley) 0% ook (= Lpyng) 0™
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Generally it is not so important to take into account, that — with a slim chance — also
the child can die, but if it also counted, then we can create a three persons joint life
annuity:

enlyz = Aen] ~ Axyzn|

(10.173.)

According to this, until all the three insureds are alive, there will no any annuity
payment, and this situation remains if all insureds mature the end of the n years term. If
any of the z and y dies, than the annuity payment will start for x until his/her x+n age,
but maximum until his/her earlier death. If x dies before z and y, the annuity payments
would never start. (In this example the parents were y and z, contrary to the previous
one, where x and y!)

Our basic equation will alter into the following forms in these cases:

1=d (4ypt+é

xXy:n

n—|xy) + v

(10.174.)
or

1=d " (deypm) + demiyz) + Av

(10.175.)

10.6. The net premiums on another way - regular
premiums

The general meaning of the classical equations, e.g. (10.138.): me, as client can get in
exchange for HUF 1 from the provider, partly an annuity and partly a lump sum later.
This is an exchange of cash-flows and the type of these cash-flows are:

1. the client pays now a lump sum — later he/she gets also a lump sum

2. the client pays now a lump sum — he/she gets an annuity continually

If we change the position of the client and the provider, then we get another financial
products, namely:

Instead of 1: the client gets now a lump sum — he/she later pays a lump sum

Instead of 2: the client pays an annuity continually — he/she gets now a lump sum

By both exchanges we get totally different financial products, namely here to credits,
which are beyond insurances.
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We can change the type 2 exchange in another sense: we can put the benefit the client
gets from the beginning of the term into the end of it. Here the client pays an annuity
continually — but he/she gets a lump sum later. The expected present value of this later
benefit naturally has to be the same what he/she would get now. (And naturally, we can
change here the position of client and provider too, namely it is possible the client gets
an annuity continually and he/she pays a lump sam later. But focus on the previous
version!)

In case of 2™ exchange, the classical formulae:

d-d,=1-A4,
(10.176.)
(10.177.)

d- ﬁx:n_l =1 _Ax:n_l
(10.178.)

The meaning of these: if somebody pays continually an annual d until the end of his/
her life (n years or the combination of the two), then he/she would get now the sum on
the right side of the equation. If we put the provider’s outpayment onto the end of the
annuity, then the sum on the right side is the expected present value of this outpayment.

We know, that the expected present value of HUF 1 outpayment in the future will
be in the above mentioned cases one by one A, Az, and A, o1 Now let us see the
interpretation of (10.177.)! This is:

the client pays an annual d for n years and will get a sum, of which present value now
is1— Az, and its value then (“future value™) ? — AL 1= vin _1-

7l Tl

The limit value of the present value is 1, if n—oo. The present value is less than 1 by
a sum, of which future value is just 1.

If somebody would pay an annual é%, than would get then a sum of which future
value is 1%l _ 4. ™

iy

Namely it is not just approaching to 1 infinitely, but equel to 1. The present value of

this is vin

The limit value of a%

n|
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lim — = lim =d
n—oo an_l n-—-oo 1 _ vn

(10.179.)

namely the two annual instalments are approaching to each other. It can be said, that
the difference of ;I and d, is the price to get the 1 (in present value) not in somevere the
n

infinity, but already in a finite time horizon. To this it is missing just a HUF 1 (on future
value) outpayment in the finite time, that is why if we pays the difference of the two,
than in limit value we get 0, but in finite time always the following (in present value):

1
——d->1-(1-4g) = A
& (10.180.)

namely in future value always 1! Obviously the present value of this 1 (and also the
premium of it) is approaching to 0, if we increase the time horizon!

This train of thought can be applied onto all of the equations above and so we get the
formulae of the regular premiums of the whole life and endowment assurances and the

! _gand L _ )

regular savings account. (L _ g,
" — P

a
x x| n|

1
Another train of thought: with an annual a_;l payment (and with their interests) we can

accumulate until the end of an n years period L = (1 4 j)».
pn

If we pay annually only a smaller amount (smaller by d), then we accumulate only
vin —1=(1+i)"—1 until the end of an n years period. The first is HUF 1 initial
capital,

together with its (compound) interests, the second is the (compound) interests of
the HUF 1 capital, without the capital itself. The difference of the two HUF 1, the
accumulation of the capital itself.

This — after all — can be seen already in the formula itself. The gradual accumulation
of L — d can also be seen, that the interest due after the HUF 1 capital (which would

—
n|

be I at the end of the year, but in the beginning of the year it is only d) is deducted ab

ovo, so only the capital is accumulating. The weight of the capital become 0 in limit
value.
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Another way to formulate this: if we start to accumulate a sequence of d, then we get

in present value, that: 1

d+d-v+d-v2+---=d-1 =1
-v (10.181.)
Its future value on a finite time horizon is:
1+)"—-1
d-(l+i)"+d-(1+i)”’1+---+d-(1+i):d-(1+i)1-$:(1+i)”—1
a+i-1
(10.182.)

If weuse d - (1 + i) =i then this can also be written as
d-A+)"+d-QA+D)" T+ +d-A+D)=i-A+)D" T +i- QA+ 2+ +1i
=(1+)"-1
Obviously
1+i-@A+D" T +i-QA+)" 2+ +i=0Q+)"

(10.183.)
It also can be fragmeneted as:

1+ [A+D" "+ @ +D)"2+-+1]=0Q+)"
(10.184.)

and we can give to this the following interpretation: there is on the right side the
HUF 1 capital and its compound interest together, and on the left side the same, but the
capital and its (compound) interest are separated.

One of the results of this train of thought is that according to the (10.180.), the annual
“premium” of a regular savings for an aimed HUF 1 is ai_ —d.

n|

This can be originated directly from (10.177.) by the following way

) 1 ) )
Ag=1-d-dg= (é—m—d>'am=f’n—|'an—|
(10.185.)

Analogously, from the other two can be also originated the annual premium of the
whole life and endowment on the following way:
1
Ax=1—d-éx=(7—d>-éx=Px-éix
ax (10.186.)
or:
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1
A —=1—d-i ,—:(__——d)-a —=P i —
x:n| x:n| 4 — x:n| x:n| “xm|
X

n|

(10.187.)

Finally, it is worth to see, how we can deduct — with the help of the equations above
— the annual net premium of the term fix insurance. Namely, not in the “classical” sense
as a special endowment policy, but as a combination of a savings and a conditional
annuity. Our starting point is (10.185.), which shows the size of the annual instalments
of a simple savings for HUF 1 in n years.

A term fix policy consist of this plus a risk component, which is practically a regular
premium conditional annuity with an annual (L - d) sum assured.

nl

It means, that in case of the death of the insured, the insurer start to pay this annual
savings instalment into the reserve of the term fix insurance, instead of the insured.

Also, on the basis of the equations above, the single premium of a single life
conditional annuity with annual HUF 1 sum assured and with term n years is &;j — 8,77,
namely the single premium of a conditional annuity with annual HUF (i _ d) sum
assured is “nl

<éi,7| - d) (877 — )

(10.188.)
what is — on the basis of the conversion below —
1 ..oy (1 g A
<éi_m - d) (e = o) = (ﬁm d) ("x:m 1> e
equal to an annual premium:
RIS
nn_l éx:n_|
(10.189.)

1
To this we have to add the annual (a_nT - d) “savings” instalment, so we will get, that

the annual net premium of a term fix insurance is:

. (1
(1 a7 1 (g 1 _aﬂ'(ﬁ_d)_v"

Pon=|——d) (2 -1)+(—-d)=(L-1+1) (——d)=—F =
da Al & dxin] & Ay Al

(10.190.)

what is equal to (10.109.).
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11. THE PREMIUM RESERVE

KEW WORDS

Policy anniversary Non-forfeiture options
Paying up the policy Surrender

Premium reserve Zillmerization

Policy loan

Without any explanation, we have already used the term premium reserve several
times. From these references, but also from different reports appearing in the press, it is
obvious that this is a term of cardinal importance. The size of life insurance companies
is characterized — besides premium income figures — by the size of the premium reserve.
It can easily happen that the annual premium income of an insurance company and the
premium reserve that it handles differ by several orders of magnitude to the advantage
of the premium reserve. But what exactly is this premium reserve?

The premium reserve — referred to as mathematical reserve in the official terminology
— is the sum of money accumulated by the insurer from the premiums paid by the
members of the risk community to cover later benefits paid to the members of the risk
community who have suffered loss. The premium reserve is primarily interpreted on the
whole risk community, but because of practical purposes it is accounted on individual
policies, and so the total premium reserve is the sum of the premium reserves of all
individual policies. This is also due to the fact that the premium reserve is created from
individual payments. To sum up, we can say that the premium reserve is the money of
the risk community on which the insurer promised later benefits, but not yet provided
any. The individual insured (policyholders) as members of the risk community can be
regarded as owners of proportional parts of the premium reserve, but only to the extent
that it doesn’t interfere with the functioning of the risk community.

The premium reserve is the cause — as we have already referred to it — of dividing
insurances into the branches of life and non-life, since in case of life insurance it is
typical that the insurer collects (parts of) the premium paid by the client for decades
to cover the later benefits. When we were discounting the above formulae, we have
tacitly supposed that the decrease in premium payment due to premiums decreased
by discounting is compensated by the investment yields of the insurer. But what does
the insurer invest? Naturally the premium reserve. The premium reserve cannot be the
summarized and compounded value of all premiums paid by the client, since the insurer
also has to cover from the received premiums its expenses and the benefits paid during
the term. So, the premium reserve — although somewhat similar — is more complex than
a bank deposit. Let’s examine the premium reserve in detail! Since the premium reserve
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behaves in a significantly different way in case of term insurance and pure endowment
insurance, we will discuss these separately in the following.

It is important to note a dichotomy about reserves:

1. below we discuss the value of the reserves proportional to a single insurance
contract and we present the method of the calculation of the reserve of a single
contract, but

2. insurance supposes a priori, that there are many insureds and many contracts
and the reserve belongs to these many contract together.

Calculating reserve of a single contract is a useful convention, because it helps to
accomplish calculations, since the calculation procedure is the same for an insurance
portfolio of any size: the final size of the reserve is proportional to the size of the
portfolio. However, it is important to note that the reserve primarily belongs to the
whole risk community, and only secondly to the individual contracts. The relevance of
this statement will be clear eminently at non-forfeiture options. As a resulf of it in case
of lapse the costumer will not simply get the individual reserve of his/her contract, but
some part of it is deducted or — sometimes — the whole reserve is withheld.

11.1. The Premium Reserve of the Term Insurance

Let’s take an example!

We suppose that 1,000 persons take out a term insurance of 1 Forint sum assured and
n years term at the same time. All are men, x years old and pay the premium annually.
How do we determine the necessary premium?

The most simple case would be if everyone would pay ¢, every year (t=0, 1, ..., n-1),
where g, —as we know — is the probability of a man x+ years old dying within one year.
But since g_,,—as we also know! — increases as x and ¢ increase, i.e. as a person becomes
older, the probability of death is higher, so in case of this type of premium construction
the premium increases from year to year. This method can be imagined in case of group
insurance, where the policy is renewed yearly. But it has been discovered several hundred
years ago that in case of individual policies that are several years long, the premium
increase following the increase of mortality rate has a very negative psychological effect,
so other kinds of premium construction methods were used.""

Namely that the insurer requires the client to pay the same premium every year,
which means that in the first years of the term the premium is somewhat higher than the

1 On the other hand, the yearly renewable term insurance that can be regarded as an element of
Unit Linked insurance works this way, so in case of modern insurances this is a possible, although
complementary type of construction!
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risk, at the middle of the term it is the same and finally at the end of the term it is lower,
as shown by figure 11.1.

‘ T

|4

Year 1. earn-1. Yearn.

Premium Reserve

Figure11.1.: The relation of the annual premium needed and the actual premium in case
of term insurance

The vertical columns show the value of premiums needed in years 1, 2, ... n. The
horizontal line shows the value of the level annual premium. The difference of the
premium needed and the actual premium paid goes to the premium reserve in the first
years of the term, and after that the premium deficiency arising in the later years is
gradually supplemented from the reserve.

The insurer accumulates the excess premium paid at the beginning of the term,
invests it, receives interest on it, and at the end of the term gradually uses it up to
cover the premium deficiency calculated for this period. In case of the term insurance,
this premium accumulated at the beginning of the term is the premium reserve. This
increases roughly until the middle of the term, and gradually decreases after that, until it
becomes zero at exactly the end of the term, as we can see in the following example. The
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example also shows that the premium reserve of the term insurance never becomes a
significant value, and because of this, it generally (at most insurance companies, but not
all, and not only because of this) it will not become the base of profit-sharing, neither of
non-forfeiture option. (In other words, regular premium term insurance cannot be paid
up or surrendered.) We will discuss non-forfeiture options later.

Example: If the client takes out the following term insurance, then the value of the
premium reserve on the individual policy anniversaries can be as shown below.

Year Premium Year Premium
reserve reserve

Starting data 0 0 11 484,214
Age: 40 years 1 68,011 12 483,573
Insurance term: 20 years 2 132,455 13 473,912
Sum assured: HUF 10,000,000 |3 193,661 14 454,193
Gender: Male 4 251,534 15 422,989
Annual premium: HUF 129,897 5 305,527 16 377,534

6 354,287 17 315,283

7 396,780 18 233,534

8 431,753 19 129,390

9 458,261 20 0

10 475,794

Table 11.1.: The premium reserve of a term insurance — before premium payment

The path that the premium reserve of a term insurance runs is shown in figure 11.2. We
have also indicated in the figure the effect of premium payment at the beginning of the
year, this made the figure “crisscrossed”. Normally we only show the premium reserves
at anniversaries, before premium payment, which makes the curve more “smooth”, as
it can be seen on the other figures. We also indicated the level of the annual premium,
so the order of the premium reserve can be imagined better (we see that after the first
premium payment is the same as the level annual premium, and one year before the end
of the term after premium payment it equals exactly the amount needed for the death
benefits paid in that year!). The figure also shows what the level of death benefits paid
form the premium reserve in each year is in this concrete case.
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Reserve, premium, outpayment

. \

Time

Reserve Annual death outpayment =~ =====- Annual net premium

Figure 11.2.: The premium reserve of a term insurance

We should look at a few more things concerning the premium reserve of a term
insurance. E.g. — we can declare the following rules concerning its level:

Supposing the same entry age, the longer the term, the higher the maximum of the
premium reserve will be, and the closer it will relatively be to the end of the term.

Supposing the same term, the higher the entry age is, the higher the maximum of the
premium reserve will be, and the closer it will get to the end of the term.

Both rules have the same cause: mortality rates — as we have seen — increase
exponentially with age. This way the gap between the level annual premium and
the death premium necessary in the year will increase, which has to be filled by the
premium reserve. The difference is especially great at the end of the term, and increases
with age exactly here, so a longer part of the term has to accumulate for the “premium
deficiency” of the last years.
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The above relations are shown on figures 11.3. and 11.4.:

Premium reserve

Time

n=5 = =------ n=10

n=20 — =30 — =40

Figure 11.3.: The premium reserve of term insurance with the same entry age and different
insurance terms

0,5

0,45 1

0.4 1

0,3

0,25 1

Premium reserve

0,15 1
0,11

0,05

Time

— . — x=30 — — —x=40 — X=50 — =60

Figure 11.4.: The premium reserve of term insurance with the same insurance term and different
entry ages
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We also get a very interesting figure if we draw the curve of the term insurance with
shortened premium payment term. In figure 11.5. the premium term is shortened to 10
years (the insurance term is 30 years!). After the end of the premium term insurances
with shortened premium payment term works like a single premium insurance, so their
premium reserve also equals that of the single premium insurance. In the figure the
dashed line shows the reserve of the single premium term insurance, and the “filled
line” shows that of the term insurance with shortened premium term. It is clear that
after the end of the premium term the two curves are the same, and until then the
single premium reserve at the end of the premium term has to be accumulated through
premium payments.

Reserve
N,

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time

----- Term insurance with shortened premium payment term Single premium term insurance

Figure 11.5.: Reserve of a Term insurance with shortened premium term

11.2. Premium Reserve of Pure Endowment and
Endowment Insurance

The premium reserve of the pure endowment insurance is different. Here the sum paid to
the client at maturity has to be gradually accumulated during the term. (This is why pure
endowment, term fix and endowment insurances are called saving type insurances.) Here
the premium reserve gradually increases, and at the end of the term it equals exactly the sum
of benefit payment. The (risk part of) premium payments increase the reserve of the pure
endowment insurance similarly as an interest earning deposit. The only difference is that
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if all other conditions are the same, the premium reserve of the pure endowment insurance
increases faster than the deposit account, since the insurer subdivides the payments of
those who die during the term among the “accounts” of those who are still alive.

12

038
é 06
04

0,2

012345678 91011121314151617 1819202122 23 24 25 26 27 28 29 30

Time

--------- Pure endowment Term Endowment

Figure 11.6.: The premium reserve of a regular premium term, pure endowment and endowment
insurance

The premium reserve of the endowment insurance is the sum of the reserve of a term
insurance and a pure endowment insurance, so it is zero at the beginning of the term,
and equals the sum assured at the end of the term. The rate of increase of the premium
reserve of an endowment insurance is lower than that of a similar deposit, since this
price has to be paid for the security of death benefit payments.

Figure 11.6 shows the curve that a regular premium pure endowment and endowment
insurance follows.

The premium reserve of a pure endowment insurance is described by a curve increasing
by an accelerated measure. This accelerated increase has the following sources:

the regularly arriving premium,;
the yield of the premium reserve (to the level of the technical interest rate);
- part of the premium reserve of those who die during the term.
The premium reserve of the single premium pure endowment and endowment
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insurance is somewhat different from the above. Here we have no premium arriving
regularly, but the insurer receives the premium of the whole insurance term (that is, of
course is not the same as the term multiplied by the annual premium) at the beginning
of the term, so the premium reserve doesn’t start from zero. Figure 11.7. illustrates this.

12

Reserve

0,2

0 ol
0123456 7 8 91011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30
Time

--------- Pure endowment Term Endowment

Figure 11.7.: Premium reserve of single premium pure endowment and endowment insurance

We can say the same about the pure endowment (and endowment) insurance with
shortened premium term as we have said in case of the term insurance. Here is an
example:
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Figure 11.8.: Pure endowment insurance with shortened premium term

We can see by simply analysing the sources that the value of the premium reserve at
a given moment cannot be determined by compound interest calculation. This requires
special actuarial knowledge. This is even true for the premium reserve of the endowment
insurance, that doesn’t only depend on the earlier mentioned 3 (increasing) factors, but
there is also a constant decreasing effect, namely that the dependents (beneficiaries) of
the deceased are also satisfied from the premium reserve.

The calculation of the premium reserve is even more complicated. This is caused by
zillmerization, a procedure named after Zillmer, a German actuary.

11.3. Zillmerization: and Other Problems

Zillmerization has been created to solve a problem of timing. The cover of the insurer’s
expenses is the expense loading, that arrives to the insurer (in case of regular premium
insurances) gradually throughout the term, in equal payments. There wouldn’t be any
problem with this, if the expenses of the insurer would also arise this way. But the
situation is different. There are expense parts (e.g. premium collection), that arise
the same way. But these are the more negligible expense parts. The more significant

"2 Chapter 13. discusses zillmerization in detail.
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expenses (contracting, underwriting, and policy issue) arise right at the inception of the
policy. These are the expenses of commission, medical examination, administration,
etc... that are due when the policy is signed. If the insurer wouldn’t zillmerize, then this
would have two major consequences:

The insurer would credit acquisition costs — that are to be debited to the policyholder,
since they arise because of him — to the policyholder for a long period of time, that the
policyholder would pay back gradually through the expense loadings.

If the policyholder surrenders the policy at the beginning of the term, then the insurer
couldn’t recover these expenses, since further premium payment ceases. This is one
of the causes why insurers who do not apply zillmerization define a waiting period for
non-forfeiture options.

Zillmerization solves this problem in the following way: that the insurer takes the
premiums (in excess of the current death benefit payments) of the first 0.5-2.5 years
— depending on the insurance term — and uses all of it to cover expenses (i.e. borrows
the premium reserve of the first 0.5-2.5 years from the policyholder) and pays this loan
back gradually later on from the premium loading. The effect of this is demonstrated by
the following example:

Example: The premium reserve of a regular premium pure endowment insurance
of 10 years term with and without zillmerization follows the curves of figure 11.9.
(exaggerating the effect of zillmerization on purpose!):

12

Reserve

-------------- with zillmerization ————— without zillmerization

Figure 11.9.: The premium reserve of a regular premium endowment insurance with and without
zillmerization
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We see that the zillmerized reserve is lower than the non-zillmerized reserve in the
whole term. Zillmerization has several consequences. One is that while the premium
reserve is zero, there is no profit-sharing. The other is that the value of non-forfeiture
options during this period is also zero.

Zillmerization won’t result in negative premium reserve, but improper actuarial
design can have the effect that the reserve of the product becomes negative somewhere
during the term. Since this would mean that the insurer lends money to the client, and
the client can surrender the policy any time (contrary to the insurer, who is not allowed
to terminate the life insurance policy), these situations have to be avoided under all
circumstances!

Non-forfeiture options have appeared several times before, so let’s see what these are!

11.4. Non-forfeiture Options and Policy Loan

11.4.1. The Types of Non-forfeiture Options

The basis and the cause of non-forfeiture options is the premium reserve. The premium
reserve could also be defined as the sum of money that the insurer has collected to
provide some benefits — as stated in the policy — later on. But if the policy is terminated,
then this promise of later benefits is gone, and the insurer has to account for the premium
reserve. This accounting liability is called from the client’s point of view non-forfeiture
options.

There are several types of non-forfeiture options (and although it is not a non-
forfeiture option, it is useful to discuss policy loan in the same section!). When
categorising these, let’s start from the fact that the insurer would like to keep the client
under all circumstances. What does it do then?

First of all, it is possible that the client wants to terminate the policy because of
temporary financial difficulties, needs a larger sum of money, and is on the opinion that
the premium reserve could be used for this purpose. In this case, in order to avoid the
termination of the policy, the insurer offers the possibility of policy loan. As we have
already mentioned, this is not a true non-forfeiture option yet. The base of the loan
(and this way also its limit) is the premium reserve. The insurer regards the loan as an
investment possibility, and demands an interest on the loan that is the same as interest
earned on its other investments. If the insurance company functions properly, then this
yield, i.e. the interest of the loan is high, maybe higher than the interest of other loans.

There are a lot of misunderstandings concerning policy loans, that have to be cleared.
For one, as we have seen, taking out the policy loan is not a particularly advantageous
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business for the policyholder. If someone takes out a life insurance policy to be able to
take out a policy loan later on, then that person made significant miscalculations, since
the sum of the loan remains for a number of years below the sum of premiums paid
so-far. (A totally different case is when someone is required by the bank to buy a credit
life insurance as a prerequisite of a loan.) Neither is it the best business for the insurer,
since investing larger sums of money has less expenses than lending it in small portions.
This way the policy loan is only used by insurers if everything else fails. Generally the
regulators do not like it either, because it makes possible to abuse the tax benefits, so it
is common to restrict it by losing the tax benefit as a sanction.

Secondly: Ifthe client has longer lasting financial difficulties and cannot pay premiums
any more (naturally this can only happen in case of regular premium insurances) but
doesn’t need the premium reserve, then the insurer offers the possibility of paying up
the policy'=. The essence of paying up the policy is that the insurer regards the premium
reserve accumulated so far as the single premium of an insurance of the same kind,
that has a term equal to the remaining years of the original policy’s term, and a sum
determined by the current age of the insured. This sum assured will naturally be lower
than the original sum, since there is no further premium payment.

Thirdly: if the client gets into permanent financial difficulties, that hinder further
premium payment, moreover the client needs the money accumulated in the premium
reserve, then he surrenders the policy'™. In this case the insurer terminates the policy
and gives the premium reserve back to the policyholder. To be precise, not the whole
premium reserve in most cases, only the greater part of it. The smaller part, that the
insurer “nips off” or withholds partly serves to counterbalance the effect of anti-
selection, that is created because the insurance is probably surrendered in a greater
portion by those whose health has not deteriorated meanwhile, and have a greater chance
of living until maturity. Those, whose health has deteriorated tend to “leave” the greater
sum assured to the lower premium reserve in a smaller portion. This “nipping off” is
closely related to our general statement, that the premium reserve primarily belongs to
the risk community, and only secondly to the concrete client, where the insurer keeps
record of it. Withholding further parts of the premium reserve partly gives a kind of
compensation for the profit lost, and partly tries to make “painful” the surrender for
the costumer, urging him/her to keep the policy. (Paradoxically, this kind of “penalty”
can be valuable also for the costumer — as it already was mentioned in subchapter 7.3.
-, because the main practical virtue of the life insurance for many its illiquid feature.
Because it is hard (time-consuming and very expensive) to liquidate the capital in life

3 This is already regarded as a non-forfeiture option by insurance regulation, but if we think about it, in
reality this is only a standardized policy transform option!

4 This is a true non-forfeiture option, and the only one in a sense, since in reality only this case requires
“final settlement” between the insurer and the client!
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insurance before the conctractual end of the policy, this feature also prevent the myopic
depletion of it.)

11.4.2. Limiting Non-forfeiture Options

The basis of non-forfeiture options is the premium reserve, but not all insurances with
premium reserve have non-forfeiture options, or the insurer doesn’t usually offer all
non-forfeiture options to all policies with premium reserve. This is caused by the anti-
selection arising due to lapses.

Let’s take an example! We start from the case when all non-forfeiture options are
offered to all insurances with premium reserve. (Of course this is not true.) E.g. the ferm
insurance also has the option of surrender. Let’s suppose that two insured persons having
a term insurance are thinking about surrendering the policy at the same time. If one is
in great shape, and will probably live until maturity, then he will certainly surrender the
policy. The other, who is almost dying, will probably not surrender the policy saying
that his family will receive much more as sum assured than as surrender value. This way
the anti-selection has materialized, which the insurer tries to avoid in case of the term
insurance by not offering any non-forfeiture options. (There may be a difference in the
health status of the insured persons despite the medical examination and same health
status at the beginning of the term, because significant changes might happen compared
to the health status of the insured persons at the commencement of the policy.)

The anti-selection realized through non-forfeiture options in case of term insurance
is based on the fact that those, whose health status has not deteriorated significantly
during the term tend to terminate the policy more. But when calculating the premium,
we supposed that healthy people pay the premium through the whole term, and this
covers the death benefits of those, whose health has deteriorated. So, if healthy people
have a chance of leaving the insurance through a non-forfeiture option, this puts the
security of the calculation at risk.

This works exactly the opposite way in case of the pure endowment insurance. Here
those are tempted to leave the insurance, who know that death is near, and after their death
it is not the inheritors who receive the accumulated premium reserve. In this case they
surrender the policy if the chance is given. Meanwhile, the pure endowment insurance
is naturally calculated in a way that a few insured have to die so that their premium
reserve can be subdivided between the remaining insured. Because of this, surrendering
or paying up the policy is not allowed in case of the pure endowment insurance. This
causes the pure endowment insurance to be a very inflexible construction. If the client
doesn’t want to pay premiums any more, he loses all payments made so-far. This is why
insurance companies don’t like to offer this construction.

Because the immediate annuity is the series of pure endowment insurances, the same
is true for annuities.
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In certain cases insurers offer non-forfeiture options to term or pure endowment
insurances despite the above. But these have special conditions.

If the business politics of the insurance company is such that the independent term
and pure endowment insurance is sold together, quasi as an endowment insurance, then
non-forfeiture options similar to that of the endowment insurance can be offered on
both policies. But e.g. surrender in case of the pure endowment insurance can only
be allowed if surrendering the term insurance at the same time, otherwise the insurer
provides a good chance for anti-selection. Namely the client can surrender one policy
and keep the other depending on how his health status changes, which he could not do
with a united endowment insurance.

A reason for offering non-forfeiture options on a term insurance could possibly be
that it is expected to represent a small fraction of the insurers total life portfolio, so the
death premium reserve paid out as surrender value is a negligible sum compared to the
whole reserve of the portfolio.

Some insurers provide non-forfeiture options in case of pure endowment and annuity
insurance subject to medical examination, and only allow the insured in perfect health
status to use these options. So, the medical examination is a way to ease the offer of
non-forfeiture options, but since it is expensive, it is only worth using it in case of large
premium reserve, i.e. large sum assured.
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12. CALCULATION OF THE PREMIUM
RESERVE

We only use the term premium reserve (life insurance mathematical reserve in the
official terminology) for the traditional life insurances. We call the reserve of unit linked
insurance — that practically has the same function, but requires technically somewhat
different handling — the reserve of unit linked insurance, this way separating it from the
general life insurance mathematical reserve. Here we will mostly deal with the reserve
of traditional insurances, but at the end of the chapter, in a separate sub-section we’ll
discuss the reserve of unit linked insurance.

12.1. The Calculation of the Premium Reserve
Generally

When we deducted the formulae of net premiums in the chapter on premium calculation,
then our starting point was the equivalence equation, namely equivalence of the expected
present value of all income and all payout. Clearly this equivalence has to hold not only
at the commencement of the coverage, but at any point during the whole term (naturally
discounting and compounding the appropriate values to this point in time).

Let’s suppose that we consider the equivalence equation at the end of the t" year of
the insurance term. If at this point we denote the appropriate values the following way:

Btl: compounded sum of all income up to the th point of time (so the income due
exactly at the th point is not included),

K compounded sum of all benefit payments up to the t* point of time,

B5: discounted sum of all income expected until maturity,

K: discounted expected value of benefit payments until maturity,

then, according to the equivalence equation:

Bi+B,=K'+K}
(12.1)
From this we get by simple transformation:
B,—K,=K,—B,
(12.2)

The left hand side of the above equation is the excess of all income received so
far, remaining after the benefits paid so far, and the right hand side is the excess that
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indicates how much the expected future benefit payments exceed the expected future
income. Both sides show the premium reserve at this point in time, and give calculation
methods to the computation of this value. So, calculation can be performed in two ways:

1. The left hand side (Br1 —K tl) shows the so-called retrospective method (looking
back into the past), according to which we subtract from the compounded value
of income the compounded value of payout, and this way get the excess of
accumulated income that can be used for future expected benefit payments.

2. The right hand side (K ; —B5) shows the so-called prospective method.
According to this, the value of expected future income has to be subtracted from
the value of expected future benefit payments, and this way we get the sum that
has to be reserved, so that the insurer will be able to cover all future liabilities.

Since the reserves calculated by different methods are equal to each other, so we
could say that we can choose between the two methods to our liking. But the regulation
generally prefers, what is more, specifies the prospective method, and this could seem
a little bit unusual. To understand the logic of the regulation it is worth to analyse more
deeply the meaning of these formulae.

We can establish the reserves at anniversaries already at the beginning of the term
using either of the formulae. This means that we assume that the informations we
have taken into consideration in the calculation remain unchanged during the whole
term which can be even some decades. So, behind the equality of the prospective and
retrospective reserves stands the implicite assumption that the parameters underlying
the calculation are unchanged. These parameters are the mortality and the technical
interest rate. It is unnesessary to change these items if they were determined well. But
it can happen the opposite.

If — for example — it turns out that the technical interest rate, which was promised
and calculated into the premiums, is too high, namely the insurer probably would not
able to reach it from its investment in the future, then it is not an adequate response
to this (not prudent solution) to supplement the arisen deficit of the reserve from the
capital in each year. The only prudent solution in this case if the insurer “eats the leek”
in one piece, in other words foots the bill in advance for the whole remaining term.
It means, that henceforth the insurer calculates the prospective reserve with a lower
technical interest rate. In this case there will be naturally a disruption between the
prospective and retrospective reserves. The value of the prospective reserve “takes
a leap” (while the retrospective reserve remain unchanged) and the difference of the
two have to be covered from the capital of the insurer. In this case the insurer is not
allowed to argue that the value of the retrospective reserve is lower yet. The only
important thing, which eventually determines the necessary level of reserves, is that
the insurer has to be able to fulfil its service in the future promised to the clients at
all events.
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A similar problem can emerge if the mortality changes systematically (i.e. not one-
time) on a non expected scale and because of it a mortality loss arises in a portfolio.
In this case, the mortality table used for reserving needs a modification and this also
causes a split between prospective and retrospective reserves.

Theoretically, for an insurer it is not a problem if mortality profit appears systematically
in all years because of the applied mortality table and the insurer expects it. So, in the
past the systematic mortality profit was not a motive to change the mortality table used
for reserving. But at the beginning of the years 2000 a new point of view has emerged,
the investors’ of the insurers. They want to know exactly the profit or loss potential
of an insurance portfolio, so they require to see the exact expected future results in
the books of the insurer right now. Because of this, investors urged such a regulation
that the reserves have to be calculated by the best available (projected) mortality table
at all times. This type of regulation has already been introduced in many countries.
Therefore, the need for change in mortality table can also appear in the case of mortality
profit. In this case the reserve has to be reduced and the redundant reserve became
profit. This also emphasize the importance of prospective reserving. (The details of the
technical income statement we are dealing with in the Chapter 18.)

It is important to note that the abovementioned changes in the prospective reserve do
not affect the premium paid by the client, because it is fixed in the contract, even if it has
turned out meanwhile that this premium was not adequate, was too low.

Therefore, below we review first the prospective reserve formulae, then we examine
the retrospective formulae compared to the prospective ones. Thus we first seek the
values of and :

- K3: the discounted value of future benefit payments, as the single premium of an
insurance the same type and having the same sum assured as the original, that an
insured of x+t years could take out for a term of n-t years (or a lifetime term). (This
description in this simple form is not true for those life insurance products, where
the sum assured depends on the elapsed time (t) — that is the “staged” term insurance
and the pure endowment with premium refund insurance.) In other words the net
single premium and actually express the same, since according to the equivalence
principle the net present value of the claim payments equal to the single premium.
B : the discounted value of future income in case of regular premium insurances
is the capital value of the temporary annuity with payments in advance, which
has an annual payment equal to the annual premium of the original insurance,
where the insured is x+¢ years old and the term equals the remaining years of
the original term, n-f years.

In case of single premium insurances our job is easier than in the case of regular
premium payment, because here B[2= 0, since we do not expect premium income after
the single premium payment at the beginning of the term.
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The situation is a little more complicated than the above if the sum assured and/or
the premium varies as a function of elapsed years, and in the case of premium refund
insurances. These require further considerations, naturally keeping the validity of the
basic equation B;— K=K, —Bj5.

We denote the value of the premium reserve at the end of year ¢ by V..

The premise of “end of year” means — beside other things — that the changes occurring
exactly at the ¢ point in time — e.g. insurance payment due in ¢ — are not included in V..
Further on we will give these V;s for 1 Forint sum assured, as usual.

Earlier, when the insurers aspired to produce mortality profit each year (and which
aspiration the investors do not like), there was a widespread practice the so called
“conservative” method of reserve calculation. Under this term it was meant that in
reserve calculation it was supposed the entry age of the insured to be 1 year higher
than the actual, or the “technical” age adjusted by increase (due to poorer health status,
occupation, etc...) This one year increase doesn’t affect the form and logic of the
following formulae.

12.2. The Calculation of the Annual Prospective
Premium Reserve

Based on the above it is easy to give the formula of single premium insurances.
For the term insurance:

V,=A'

x+tn—t|

(12.3)
so the value of the current reserve equals the single net premium of an insurance
having a term of the remaining years (n-¢) and an insured of age x—+¢.
The pure endowment insurance:

1
Vf:AxH:?t\
(124 )
It is obvious that for the endowment insurance:
Bi+B,=K'+K}
(12.5))

Since the premium formulae of the different annuities are very similar, it will be
enough if we look at the prospective reserve formula of the single premium immediate,
temporary, lifetime annuity.
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V.=d —
x+t:n—tl
(12.6.)
For regular premium insurances it is enough to determine the formula generally,

which is, based on the above, in the prospective case simply:

V,=K,—B,=A —d, g P

x+t:n—f| x:n|
(12.7.)

Since this formula is completely unambiguous and we have already derived all
necessary sub-results in case of concrete insurances, here we won’t introduce the
reserve formulae in more detail except some non-trivial cases. néhany nem trivialis
eset kivételével.

In case of Term fix insurance K ; = Aﬁl =v" " ltis important to note here, that the
speciality of this insurance, that it does not cease after the death of the insured, but the
insurer does not except any premium payment after that, so the reserve formula will not
K’,— B}, be any more but only K.

It was mentioned, that in case of “staged” term insurance and the pure endowment
with premium refund, the K > will be a little bit more complicated, than in case of the
remaining traditional insurances.

In case of “staged” term insurance K [2 would be the following on the basis of (10.29.):
_(n_t)‘Mx+t_(R _Rx+n+1)

x+t:n—t| (n_t).DXH (12.8)

but it is incorrect, because it is the single premium of an insurance where the sum
assured at the beginning (when the insured’s age is x+t years) is 1 and this is decreasing
annually by —. This is obviously incorrect, because we need here such a single
premium where the sum assured i 1s already —t at the t. anniversary and furthermore
the pace of the annual decrease is ;. Because of this the right K} similarly deduced as
(10.25.):

x+t+1

A

n—t n—-t-—1 1 -
K;:T'dﬁﬁt'vl+T'dx+t+1'vz+"'+H'dx+nf1'vn t

L
(=) Cet(—t=1) Crpppr + -+ 1 Cryn

N Dyyy
— (Mx+t - Mx+n) + (Mx+t - Mx+n—1) +o+ (Mx+t - x+t+1)
N Dyye
_ (=) Myyy — (Myyeyr + 0+ Myyp) _ (=10 Myyr — (Ryyerr — Repnar)
N Dyye N Dyye

(12.9.)
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Only in the denominator is some difference between the right (12.9.) and the incorrect
(12.8.)!

As long as in case of “staged” term insurance the abovementioned K4 can be applied
both single and regular premium insurances, the case of pure endowment with premium
refund is even more difficult, since we know that here there is an essential difference
between the single and regular premium variants, so here we have to construct the
“single premium of the regular premium pure endowment insurance with premium
refund” — which seems squaring the circle. Thus the K} below can be applied only for
regular premium pure endowment insurance with premium refund.

Aside from these restrictions, we can realize similarly as above, that K} here is not
simly (10.119.) by replacing x:n with x+t:n-t, but instead of this we have to modify
(10.118.) consistent with reason:

Mx+t - Mx+n Mx+t+1 - Mx+n
x:ﬂ.7+PG 7'7+"'+Pax:n7|

x| Dyt

t _ 1 .
K; = AX“:nTt| +(t+1)-PG Dovr

Myin—1— Myin _

Dx+t

A 1 L p . t Myye+ (Myyp + Myypq + o+ My ) =1 Myyp
 Tx+tin—t| x| D

x
. t Myt + Ryt = Ryyn =1 Myip

=A_ - +PG

x+tn—t| x|

Dx+t
(12.10.)
The formula (10.119.) obviously is a variant of this in case of t=0.

12.3. The Retrospective Premium Reserve Formulae

Although regulation prefers prospective premium reserve calculation not on the basis of
technical/calculation considerations, if we try to calculate the retrospective reserve on
the basis of (12.2.) it is easily apparent that we not really get practicable formulae unlike
above in the prospective case. Let us see the case of single premium term insurance. We
could think, that here the following formulae are true:

Bt = Aim—l (140t

Kf=A'—-@ 4+t

x:t|

(12.11.)
because at the beginning of the term the income was Aim—l, which bears interest, so at
the end of t. Year it will be Ai: l-(l +1i)t, and because the present value of the

n
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outpayments of the first t years in the 0. Time is A Wthh became A1 “(1+ Do
the t. Anniversary. Because the prospective and retrospectlve reserves have to be equal,

the difference of the two should have to be A 1 s but will not be, since the difference is:

(Mx - Mx+n) - (Mx - Mx+t) — Mx+t - Mx+n
D, -vt D, - vt

(Ai:?l xtl) A+0" =
(12.12.)
instead of the righ

w, that is the denominator is L, -v**t instead of the right l,,. v
Therefore the formulae (12.11.)-(12.12.) are incorrect, (12.12.) shows smaller value
than the real (sith the denominator here is larger).

What could be the reason of this, sith the (12.11.) formulae are seemingly right? What
is the root of the excess compare to (12.12.)? After a short speculation we could realize,
that in the case of prospective reserving we do not need to care about the changing
insured portfolio. However, in the case of retrospective reserving we have to take into
account the reserves of the deceaseds and we have to distribute it among the livings
(yet). Therefore, here B! has a plus element. However, it means, that a retrospective
premium reserve formula for an anniversary contains all the previous anniversary
reserves, that is the retrospective formulae are recursive — at least in the first approach.

Naturally, the recursive formulae inhere the advantage — beside some disadvantages
— that they show how we have reached one phase from an other. And we often need
to know how the reserve changes and what factors cause the change. In the usual,
prospective reserve formulae this remain hidden, so it is useful to convert them with
a recursive (and so with retrospective) approach. Since it is very instructive, so we
are dealing with these recursive, retrospective premium reserve formulae — and their
interpretation — more detailed.

It is worth to note, that calculation of the prospective reserve — although it is the

x+t

default — not always possible, especially the promised fix benefit is missig. In the case
of the reserves of the modern UL insurances we can calculete them quasi only with
retrospective method. Maybe this is the reason, the regulation handles their and the
traditional life insurances’ reserve separately. In the case of group life insurances also
the retrospective reserve calculation is plausible.

12.3.1. The Change of the Premium Reserve of

Single Premium Insurances

The prospective formula for the recursive, retrospective reserve one is a good starting
point. In case of the pure endowment insurance these are for the t. and t+1. policy
anniversaries:
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. ,n—t
V.=A 1 _ Dyin _ Len-v
t — ot -
x+tin—t| Dytt Leve
. n—t—1
Ve =4 1 _ Dyin Ly
t+1 — m—t—1 -
XHHLn—t=Al Dyyrgg Levesa

(12.13))
We can easily write the reserve for the t+1. anniversary as the function of the reserve
for the t. anniversary as follows:

l
Verr =7 Ve (L+D)
X+t+1
(12.14)
In another form this is:

l +d d
Vt+1=M-Vt-(1+i)=m-(l+i)+l Y, (1+10)
x+t+1 x+t+1

(12.15)

It is well shown here, that from the one anniversary to the other, the previous
anniversary reserve not only bears interest (V; - (1 + i), but the reserve of the deceased
dy 4 is distributed among the yet livings (Ly4¢+1).

The propective reserves of the single premium term insurance are:

-pl 24 Lpnt
V.=A 1 _ dx+t v +dx+t+1 v+ +dx+n—1 v
t7 Txttn—t] — Leve
cpl 24 Lpnt-1
1 Qi1 V' Flypppn Vo + ot dyip v
Visa =4 =

x+t+lm—t-1] Letrest

(12.16.)

It is differ from the recursive formula of the pure endowment insurance, that here

from V, we have to remove d,,, - v* which refers to the deceaseds in the age of x+t,

when we turn to the reserve of the t+1. anniversary. So, the recursive, retrospective
reserve fomula will be the following:

l dyyp vt
Vt+1=lx—+t'<Vt—L)'(1+i)

x+t+1 lx+t

(12.17.)
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We can rearrange it into some rational forms:

l Lyvess +d d
Vt+1=lx_+t'(Vt'(1+i)_CIx+t)=M'Vt'(1+i)—l =L =
x+t+1 d x+t+1 d xX+t+1
=Ve (L+0) +; L4 - =
)(ci+t+1 x+t+1
=Vt-(1+i)—lx—+t-(1—Vt-(1+i))
x+t+1
(12.18))

The next to last formula includes (12.15.)"s, and, in addition, it contains the deduction
because of the deaths, i.e. the HUF 1 sum assured which was paid each deceased (d,..) has
to distribute among the yet livings at the end of the year (I, .., ). However, we can also
interpret (see the last formula), that the death benefit which has to distribute among
the yet livings in fact only (1 — V; - (1 + i)), sith a part of it can be financed from the
reserve of the deceased. We can also say that for the insurer, the “sum at risk” is not the
whole HUF 1 sum assured, but only a part of it above the reserve (1 — V; (1 + i)). The
life reinsurance contracts for example are generally concluded for this sum, not for the
original sum assureds.

The prospective reserve formulae of the temporary, in advance annuity are:

. Leve V0 + Leyppr v+ o4 Leggpg m 0™ EE
Vt = ax+t‘:nTt| = 1
X+t
- _ lx+t+1 ) vo + lx+t+1 . ‘[71 + .-+ lx+n_1 . vn—t—Z
Vesa = Art+in—t-1] ]
x+t+1
(12.19.)
We can see, that we can reach t+1 from t with the following formula:
s ,
Vera :lx—'(Vt—l)-(1+1)
e (12.20.)

We can rewrite it into another form:

lx+t+1 + dx+t

l
Ver1 = Ve (4D - (1+0) =
lx+t+1 lx+t+1 I
=V U+ + 25V (4D — 2 (1+10)
lx+t+1 lx+t+1

(12.21.)

15 Which — naturally — does not mean that the reserve of the term insurance is the reserve of the pure
endowment insurance lowered by something!
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According to this formula, the reserve at the beginning of the policy year bears interest
and the reserve of the deceaseds (plus interest) are distributed among the livings. The
benefits paid for the livings (plus its interest) are deducted and distributed among the
reserve of the yet livings at the end of the policy year.

If we compare (12.15.), (12.18.) (nex to last) and the formula above, then we can say,
that the first two elements (the previous reserve plus interest and the distribution of the
deceased’s reserve among the yet livings) are common elements, but the deductions
during the term because of the benefit payments are different ones.

Henceforth, we do not deal with the retrospective reserves of the other insurances,
but they can be constructed similarly.

12.3.2. The Retrospective Formula of the Premium Reserve of Regular Premium
Insurances — Without Zillmerization

On the basis of the abovementioneds we can easily deduct the recursive, retrospective
reserve formulae of the regular premium insurances — temporarily without zillmerization,
but it will also be examined later. First we analyse the term insurance, and generalise it
without examining the others in detail.

The prospective reserve formula of the regular premium term insurance is:

_ g1 s .pl
Ve = Ax+t:nTt| T Attt Px:n_|
and 1 ) 1
Verr = Ax+t+1:ﬁ|—1 T ertrim—t-1] Px:n_|
(12.22))
If we put (12.19.) into (12.20.), we get
) Leve . )
Ay tetin—t-1] ] ’ (ax+t:rﬂ - 1) 1+
x+t+1
(12.23))
Analogously, after (12.18.) we know, that
1 — Leve At —'(1+i)—£
x+t+1lm—t—1] Lopppq  xttm=t| rt1
(12.24.)

Because of it, we can transform (12.22.) into the following form:

1 ) 1
— A —_— " - =
Vi1 X+t+1m—t|-1 ax+1.‘+1:n—t—1| x|
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lx+t 1 . dx+t lx+t " . 1

T (+o- Leverr  \beres (ax”:rtl - 1) A+ Pear =

ere 1 : 1 1 . Ayt

T leren ' (( x+tm—t]  Sxtm—t] Px;ﬂ) + Px:n—|) (1+0) - Lvees
(12.25.)

That is | ;
Vigr = = (Ve +P =) (14 0) - 22 =
T L ( ‘ ":"|) o

1 . dx+t 1 .
= (e+Pl)-(1+0) S [1-(+Plo)-+0)]
(12.26.)
This differ from form (12.18.) only because here we take into account the annual net
premium just arrived at t. anniversary.
On the basis of this we can construct all the other formulae of the recursive,
retrospective regurlar premium reserves, so we do not treat them in detail.
12.4. The premium reserve formulae in another way
Similarly to the subchapter 10.5. where we rewrote some classical premium formulae
into another form, we show here that some classical reserve formulae also have another
form. The starting point there was three classical formulae in connection with three
financial products: the whole life insurance (10.148.), the simple savings (or single
premium term fix insurance — 10.149.) and the endowment insurance (10.150.).
By using these formulae and the (10.181.) formulae for net premiums which were
deducted from these, we can write three new reserve formulae for these 3 products.
In case of Endowment insurance on the basis of (10.150.) the new single premium
reserve formula:
Ve =A 1—-d-a

x+tn—t| = x+t:n—t|

(12.27.)
This formula can be interpreted in the following way: the sum assured of the
endowment insurance is 1, and it has to be reached by the end of the term in such a way
that the reserve not only increases by interest accretion but also decreases because of
the payments to the deaths.
The regular premium (prospective) reserve of the endowment insurance — by using
the previous (12.27.) formula — is:
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xn|

. . . 1
Ve =Aypmm = ey Pet = (1= 4 i) = By <a— - d) =

ax+t:n—t|

Pl

=1-

xn|

(12.28.)
In the case of the Whole life insurance the single and regular premium reserves (and
its interpretations) are — analogously — the follovings:

Vi=Axre=1—d a5

(12.29.)
and 1
Vt:AnTﬂ_énTﬂ.sz 1—danTt|—anTt|<a—_|—d)=
n
_q md
] (12.30))
In case of the simple savings
Vt:AnTtl=1_d.énTt|
(12.31.)
and 1
Vt:Aan_énTﬂ.Pn_I: 1—danTt|—anTt|<a—_l—d> =
n
_ g nd
é_
n|
(12.32))
In case of the certain annuity, using the applicable formula
. —_ _t LA
dg = d v g
(12.33))
we can transform (12.32.) into another form:
a— a—
Vp=1-2 - pne. H
a a (12.34))

In case of pure endowment we can also write an applicable formula:
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1 _ 4 1, 1
Ax:n_l - Ax:tl Ax+t:n—t|
(12.35)
Using this and the analogous formula with (12.33.)
3 = 3 1, -
ax:n_l - ax:t_| + Ax;t_| ax+!::‘n—t|
(12.36.)
we get that:
AL
= 1y —.pl_ 1y o ._xnl_
Ve= Ax”:"—” Axrein—t] ertl - Ax+t:n—t| Astm—tl 3 n -
xn
1, 1 1.5 N
_ 1 3 _Ax:t_l Ax+t:n—t| _ 1 < Ax:tl ax+t:n—t|> _
T Oxttm—t]  “x+tn—t] n =4 e —— | =
x+em-t| ax:nl xttn—t| ax:nl
s 1.5 .
_ 1 _ax:nl Ax;t| ax+t:n—t| _ 1 _ax: |
+t:n—t 5 — +tn—t| § —
xttn-t| ax:nl x+tin-t| ax:nl
(12.37.)

12.5. The Calculation of Mid-year Premium Reserve

In the previous sections we have learned how the premium reserve can be calculated
at the end of the t" insurance year. But we know that the premium reserve changes
gradually (the interest is added to the reserve gradually, and deaths also occur spread
through the year), so the value of the reserve within the year will be different than at
the anniversary. We often need this mid-year reserve for practical calculations. Also, for
practical purposes, the mid-year reserve is usually calculated simply as the interpolated
value (weighted average) of the annual reserves.

Let’s suppose that we want to know the level of the reserve of single premium
insurances within the (#+/) insurance year, at the (#+1) point, where 0 <t < 1.

Then the two neighbouring premium reserves will be V, and V,,,. The weighted
average of these is:
Ve = (1 =0 Vi +7-Vigy
(12.38.)
In case of regular premium insurances the above picture changes, because we also
have to take into account that the next annual premium payment (P_—, or simply P)
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arriving to the insurer at the beginning of the year, that is immediately added to the
premium reserve. So, at the end of year ¢ the premium reserve is V, but one moment
later, at the beginning of year 7+/ it will be V, + P. According to this, the mid-year
premium reserve will be:

Vt+r=(1_T)'(Vz+P)+T'Vt+1

(12.39.)

In case of regular premium insurances we also have to deal with another problem.

In the above reserve formula we supposed annual premium payment. But it is possible

that the insurer calculated the premium by monthly payment. In this case — if we want

to be precise — we have to calculate also the reserve with the monthly value. But instead

of this there is a good approximation if we also use (12.38.) in case of regular (montly)
premium cases.

12.6. A negative Premium Reserve

In case of the above discussed products the premium reserve was evidently a positive
value. The phrasing (,,the part of earlier premium income reserved for later claims
payment ,,) also suggests the non-negative sign. The positivity is natural in case of
single premium insurances. But there might be regular premium insurances, where the
positivity of the premium reserve doesn’t hold. This means — if we think about it — that
the insurer has provided more benefits looking at it time-proportionally than the amount
of premium that has already been paid, so the client owes the insurer.

Since the client can terminate the policy at any time, situations like this have to
be avoided, since in case of surrender the insurer might not be able to recover its
money, the sum of which is indicated by the negative reserve. This is why we say that
it is a professional mistake to construct insurances with negative premium reserve,
although it happens all the same (or at least it used to happen). A good example of this
(and maybe the only one?!) the “staged” term insurance (which was under the label
“credit life insurance”® popular in the Hungarian market in the ‘70s and ‘80s, that
was purchased as a cover of loans for OTP apartments. 7 As it was already mentioned,

6 The term ,credit life” naturally refers to generally all life insurances that are used as a coverage of a
loan. In case of the product discussed here the term “Credit Life” was the name of this product, at a
time when the number of life insurance product offered was quite limited.

7 An other example could be the modified term insurance we proposed in the Chapter 4, which pays
annuity for the remaining term after the death of the insured. About this we have proved in Chapter
10 that it is a conditional annuity. In case of regular premium, the problem of negative reserve also
appears here.
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in this product the sum assured decreased from year to year, simulating the sum of
the remaining outstanding debt. If the insured dies before the loan is repaid, then the
remaining debt is paid by the insurer.

The cause of the negative premium reserve of the credit life insurance was that while
the annual premium was fixed, the risk undertaken by the insurer — due to the decreasing
sum assured — decreased from year to year, — or at least there was some decreasing
sections of it. The risk of the insurer is demonstrated by the following figure (calculated
by 2014, Hungarian, male population mortality table and by 0% technical interest rate,
assuming a 20 years old entry age insured). The risk of the insured is the product of the
decreasing death sum assured and the increasing death probability:

0,0006 -

0,0005 -

0,0004 -

0,0003 -

0,0002 -

0,0001 -

0 T T T T T T T T T T T T T T T T T T ]
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Figure 12.1.: The risk of the insurer in case of “staged” term insurance with 20 years
entry age and 20 years term

The decrease of the insurer’s risk is caused by the moderate increase of the death
probability in such a low entry age. Because of this, the decreasing sum assured is
dominant during the calculation of the risk of the insurer. But the picture becomes a
little bit different if the entry age is increasing:
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Figure 12.2.: The risk of the insurer in case of “staged” term insurance with various
entry age and 20 years term

We can conclude, that the decreasing risk during the whole term is generally not true
in case of higher entry ages, but even in these cases there are decreasing sections towards
the end of the term. And this is already enough for the negative reserve, because such
a way there will be some intervals when we use the premium before it flows into the
reserve — at least if the premium payment period is equal to the term of the insurance.

We do not repeate the premium and reserve formulae here, because we already
presented them earlier. An the same time we present the reserve curve in case of various
entry ages:
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Figure 12.3.: The reserve and annual premiums of the “staged” term insurance
with various entry age and 20 years term

(From the figure we have left out the reserve in case of 50 years entry age, because
the values of the lower entry ages are much lower, so we can better see the differences.)
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It is shown, that at 20 years entry age, when the annual risk of the insurer is decreasing
during the whole term, the reserve will be negative during the whole term. However,
in case of higher entry ages, where the risk is increasing at the beginning of the term
(as the situation is at the majority of the insurances) the reserve also increasing for a
while, but this is switching into decrease such a way, that after some time the reserve
become negative.

It is shown in the Figure 12.3., that the negative reserve can reach the double of the
annual premium, which can cause significant loss for the insurer if the policy holder
ceases the insurance.

We can make the reserve positive everywhere if we push the curve (“line”) of the
already paid premium above the curve of the insurer’s risk. If we do not want a varying
(decreasing) annual premium, then we can reach this by shortening the premium
payment period. The following figure (to which we have drawn the curves of the other
relevant informations) can show this:
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Figure 12.4.: The premium, reserve and the risk of the insurer of a “staged” term insurance.
The entry age is 50 years, the technical interes rate is 0%, the premium payment period is
shortened to 17 years

We can see on the Figure 12.4, that in case of these parameters there will be a small
section where the reserve is negative, but in case of 16 years premium payment period
(Figure 12.5.) the reserve will be already positive everywhere.
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Figure 12.5.: The reserve of a “staged” term insurance with 50 years entry age, 0% technical
interest rate and various shortened premium payment periods

It could be logical to construct such a regular premium orphan’s annuity product,
where the parent pays the premium regularly until the end of the term, or his (or the
later beneficiary’s) death. If the beneficiary was alive at the death of the insured, and the
insurance term hasn’t ended, then until the end of the term, but at most until the death
of the (second) insured (beneficiary) the insurer pays him an annuity.

The benefit of this insurance decreases over time, since the longer the parent lives, the
shorter the time of annuity paid to the child will be. This way the premium reserve will
be negative also here. This can be avoided — for example — by building in a simple term
insurance, so in the event of death of the parent, not only the annuity, but a lump sum
is also paid to the child (widow). The positive premium reserve of the term insurance
with a correctly chosen sum assured can compensate the negative premium reserve of
the orphan’s annuity. Naturally the net premium of this insurance is also higher than in
the former case of the product resulting a negative premium reserve.

It is a widespread opinion that zillmerization makes the premium reserve negative at
the beginning of the term. As we will see in the next chapter discussing zillmerization in
detail, this is wrong, the premium reserve will never be negative due to zillmerization.
Formulae are sometimes not handled precisely enough in relation to zillmerization, and
this might cause the image of negative premium reserve.
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12.7. Cash Flows in Unit Linked Insurance

As we have already mentioned, we do not use the term premium reserve for the reserve
of unit linked Insurance, but its function is completely analogous to the premium
reserve of traditional insurance. This way we will briefly examine this reserve based on
the traditional, retrospective reserve formula of endowment insurance.

UL insurances — at least in their widespread, non-guaranteed version — essentially
do not promise a fix, predetermined benefit, so in their case we can not use the
prospective reserve calculation.” The cash-flow of the UL insurances resemble most
of all to endowment insurance, so its recursive, retrospective reserve can be a good
starting point. We can imagine it on the basis of (12.26.) on the following way (since
the recursive, retrospective reserve formula of the endowment insurance is — formally
— equal to the term insurance’s):

Veer = (Ve + Pyp) - (L +1) =

x:n|

A+t .
1= (Ve o) - (14 D)]

(12.40.)

It is worth to apply some modification on this formula (i.e. on the formula of the

premium reserve of the regular premium endowment insurance at anniversary before

lx+t+1

premium payment without zillmerization), and to turn it to the following form:

d 1 1
Vt+1=(Vt+P)-(1+i)—lx—+t-(1+i)7- SA—(Vt+P)-(1+i)7]
x+t+1

(12.41.)
The three modifications:

- instead of sum assured HUF 1 we apply the more general SA (,,sum assured”),

- we assume, that death benefit payments happen right after the death, not at the
end of the policy year — i.e. on average at the half of the policy year,

- we left the index of P, because in determining the premium of the UL insurances
the age and the term play not as an important role as in case of the traditional life
insurances.

The formula above shows an endowment insurance, if we assume, that the fixed sum
assured is equal to the reserve at the end of the term, i.e.:
SA=1V,
(12.42.)
But of course in case of UL insurances the reserve at the end of the term is not

8 However, internationally its guaranteed version is spreading, which is called — quite misleadingly — as
Lvariable annuity”. But these guarantees are different from the guarantees applied in case of traditional
life insurances, these are practically built-in options, the pricing of which is not presented in this book.
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known, so we can not use this sum assured definition. Then again we can look at reserve
formulae as if they were describing the essential part of the insurance cash flow (but
they do not contain the premium part covering expenses, and we also disregard the —
by the way relatively simple — modifications/generalizations due to annual premium
payment), i.e. as if they were describing the insurance in general. According to this, the
most general unit linked insurance construction can also be described by the equation
defining its reserve. This reserve-equation can be derived from the equation of the
endowment insurance with the following modifications:

- We split the expense part that was until now implicitly handled and united
(“premium loadings”) into parts and make it partly explicit. The dynamics of the different
expense parts from now on will not be the same. The different expense parts are'™:

» Administration fee: we express it separately and explicitly in the new cash
flow formula. Its increase can depend on how P changes, moreover it can
also be defined as an absolute value, independent from P. This means a more
even spreading of expenses between insurances, since the administration fee
proportional to P (that is customary in traditional insurances) is not justified,
since it costs the same to handle policies of larger and smaller sum assured.
The same way it changes independent of whether the policyholder has raised
the premium meanwhile or not.

» Fund management fee: it depends on the value of the reserve handled and
not the premium, and is subtracted from the gross yield.

» Bid-offer spread: it is an expense part proportional to the net premium,
similar to the premium loading of traditional insurances, that is not included
in the cash flow formula, but appears explicitly to the client — contrary to
traditional insurances.

- Technical interest rate: instead of the unique, unchanged indicator of investment
returns that is known beforehand, we introduce two different kinds: 1. an indicator
of investment earnings that can only be known subsequently, 2. a technical type,
projected indicator (we will still call this technical interest rate and denote it by i!)

* Sum assured: formula (12.42.) concerning the sum assured is changed to a
conditional formula:B, = max (0;SA— (V,+P —a,) - (1 + i)f) where B, is the
sum assured projected at the beginning of the year, that has to be paid in addition
to the value of money in the funds in the event of death of the insured. The
formula explicitly includes the administration fee, since in the traditional case P
already does not include this, but in case of Unit Linked insurance it does. There
is no strict determination of SA here, but insurers generally give a maximum

19 Not mentioning conditional expense parts such as the fee of transfer between funds, since this is only
due if the client initiates the transfer.
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value (usually greater than zero) depending on the minimum premium, the term
and the insured’s age, and the policyholder can freely choose within this.

- Instead of the ::‘]
regarded as another hidden expense element. But mortality probability is often
decreased due to positive selection.

» Naturally the risk premium is most often subtracted not annually, but e.g. monthly,
and due to this, the formula has to be — slightly — altered, but we will disregard
this (as we have done in case of traditional insurances!).

* The premium of supplementary risks (insurance riders) is also subtracted from
the reserve regularly, but we will disregard this as well.

 Hungarian insurers often use the technique of initial units, that is forbidden in

factor insurers generally use its loaded factor, that can be

several places, that we also do not discuss in the above formula.'»
According to these, the new formula describing the cash flow of unit linked insurance
is (keeping the notation V of the reserve!):

d 1
Vigr = (Vt+P_at) : (1+ (ht_W)) _—l AL '(1+)l)2-Bt
x+t+1
(12.43.)
where we used the following special notation:

1
B, = max (O;SA -W;+P—-a)-(1+ L')f)

(12.44.)
and:
h: gross yield of year t (earned between the t* and t+1™ anniversary)
w: fund management fee, defined as a percentage of the value of the managed fund
A: loading factor used to calculate the death risk premium
a;: administration fee applied in year ¢ and subtracted at the beginning of the year
SA: minimum benefit paid upon death.”' Its value is: 0 < SA < H(x,t,n, P)
H(x,t,n,P): limit on the minimum death benefit defined as a function of the insured’s
entry age, the elapsed time, the term and the annual premium.
B, the insurer’s projected death benefit above the reserve.

The precise value of the above formula can only be determined after t+1. But we
already have to know the value of B, at ¢, because this is when the projected death risk
premium is subtracted from the reserve. Due to this, the yield has to be estimated, and
i, the technical interest rate serves this purpose.

120 The creation of initial units serves a similar purpose as zillmerization in case of traditional insurances,
and we are consistent with ourselves in that neither was zillmerization included in the cash flow
formula (12.40) of traditional endowment insurance.

21 In reality it could have an index to express that SA can change. The index was left out to indicate that
this change isn’t necessarily tied to anniversaries.
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On the bagis of (12.43.) the risk premium to be deduced from the reserve is
li’:ﬁ' (1 + Dz By, which can be odd a the benning, because at first we perhaps would
like to multiply the sum assured (plus costs) not by ljf—:l butby g, = ‘Z’::, by the death
probability.

But it is not right and we demonstrate it in simple terms. We set aside the precise
formula of the capital above and we simple note its size in t by C,. We also set aside the
cost component of the risk premium, and we introduce the notation P, for the net risk
premium for year t. Then we can formulate the abovementioned problem in the first
instance, that it seems, that the annual risk premium is the following:

Lese =1 d
Prat = (SA= )" Gy = (SA— Cp) - FH 0 = (SA =€) 7
X+t x+t
(12.45)

if either SA > C, or 0, where SA — C; is the sum at risk.

The problem, that if we deduct this risk premium from C,, then the sum at risk
immediately increases with Py, i.e. we have to determine a risk premium also after
this, and so on. Le. the right risk premium is an infinite series:

Pert = (SA—Co)* Quae + (SA—C) " Quye " Qeae T (SA— C) * Queat " At * Qe +

(12.46.)
where
1 l t l t+1 1
qx+t+q9%+t+Q;+t+"':qx+t'1 = I e I 1
~ Gx+t x+t 1 —2XHt — Pxdel
Leve
— Levt = Leresa
Levesr
(12.47.)
L.e. the exact risk premium is not (12.45.), but
Loyt — 1L d
Peye = (SA—Cp) - 50 = (SA-C)
x+t+1 X+t+1
(12.48.)

Therefore we have to calculate not with qx+¢, but with its modified version (with a
little bit higher number). At the same time it is important to note, that:

* the sum at risk can fluctuate after its deduction, because of the fluctuation of C,

which is a natural phenomenon, and this can modify the necessary risk premium
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A+t

by much higher degree, than this correction (instead of %we use ).
The defence against this anyway: not annual, but much frequent risk premium
deduction — naturally calculating by the proportional part of the annual premium,
and building in some safety substitute above the risk premium.

* naturally, the risk premium a priori have to be supplemented by some substitute,
because of the costs of the deduction as process.

13. ZILLMERIZATION

Due to its outstanding importance we discuss the mathematical relations of zillmerization
in detail, in a separate chapter. Zillmerization, in point of the traditional life insurances
can be regarded as general practice in Hungary, so when calculating the gross premium
reserve of regular premium insurances we cannot leave it out.

Initially zillmerization has had a strict logic, which has supposed synchronous
fulfilment of some elements and it has complexly solved more problems. This strict
logic has already loosened and zillmerisation has simplified today into a cash-flow
(some degree) improving method. Considering this, first I describe the original logic
of zillmerization in detail, what I will call as “conservative approach”, then briefly the
modern approach. (I do not deal with here the detailed mathematics of this latter. The
interested can find it in Banyar [2001], and [2003]).)

The zillmerization in this form can be used for traditional life insurances. A similar
problem also emeges in case of modern life insurances, for which the initial unit
technique a possible (wrong) solution. The aim of this technique is legitimate, but its
form problematic because it is based on the delusion of the client. The equivalent (with
zillmerization), non-delusive technique in case of UL insurances would be an explicit
distraction from the first collected premiums at the beginning of the term.

22 This is the reason why the following joke was born about actuaries. A sheep-farmer shows off his
sheeps in his farm to an actuary. The sheeps are in two sheep-pens. The farmer asks the actuary to
estimate the number of the sheeps. The actuary response is quick: 1006. The farmer is surprised, and
asks the reason of this precise estimation. The actuary says: in the first sheep-pen there is 6 sheeps,
in the other about 1000.
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13.1. Zillmerization - in the Conservative View

Zillmerization, with conservative approach, means borrowing part of the premium (or
the premium reserve) of the first year at the beginning of the term, that will be repaid
later on from the premium loadings in equal annual instalments.

The three important, interrelated elements of the “conservative approach” are:

1. The insurer borrows only from the first year’s premium, and so
2. There is an upper limit of the borrowing,
3. The frequency of the premium payment is annual (and not — e.g. — monthly).

According to this, the maximum sum borrowed can be a part of the first year’s

gross premium so that the remaining part of the premium still covers the continuous
expenses'? and the first year’s death benefits. Consequently before premium payment
the premium reserve is zero, and after premium payment even at the commencement of
the insurance and at the first anniversary it is a positive value, since a part of the first net
premium, and the second (greater) net premium totally goes to the reserve, and perhaps
even the first premium has a part above the benefit payments that can fill the premium
reserve. The limitation is necessary, because in the “modern” practice this limit is not
followed, which very often causes the reserve of the first anniversary to be zero (i.e.
neither the first, nor the second premium fills the reserve above the part covering the
death benefit payments of the given year).

We will use the following notation:

z:  portion of the sum assured (“zillmer percentage” or “zillmer quota”) that shows
how much more we use of the first year’s premium than the cover of continuous
expenses (primarily used to cover acquisition commission)

P : net premium of the first year, that remains from the gross premium after the first
year’s expenses

PZ: net premium of the consequent years, the so called “zillmer”’-premium that
already contains the repayment of zillmerization

P: original annual net premium (for the sake of simplicity we left the index of it,
however in this aspect we will not be always consistent — sometimes we use it)

PG: gross annual premium

C: original premium loading (cost compontent)

CC: continuous premium loading

p: net premium necessary to cover the risks of the first year

The following equations can easily be written based on the above notation:

23 Under continuous expenses here we mean that the original premium loading is divided into two parts:
the repayment of zillmerization and the part covering continuous expenses.
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PG =P+C=P +z+CC=PZ+CC

(13.1.)
That is the gross premium can be decomposed partly in traditional manner (net premium
+ costs) partly the following way:
in the first year: net premium necessary to cover the risks of the first year + the
“borrowed” part because of zillmerization + “the rest” cost component
- in the other years: the new, higher net premium (PZ) + the new, lower cost
compontent (CC).

The Figure 13.1. shows these (and other) relationships:

- el
™ i
i
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\

Figure 13.1.: Zillmerization - the conservative approach

A/E

One of the important further equalities is the size of the “instalment” i.e. what the
insurer put back into the reserve. In other words: the diﬂ'erence between the “zillmer”
premium and the normal net premium, which will be —, that is there will be true, that

xnl

PZ+CC:P+__L+CC
L] (13.2)
This is partly “forseen”, because we have to reimburse z during n years in advance
instalments such a way, that we take into account the reserve of the deceased in the
meantime, partly we will deduct it from the other equilities, sith:
Instead of the original equivalence equation concerning the net premiums,

P-a—-=4

x:n| x:n_l

(13.3))
it is more correct to write the following in case of zillmerization (while that equation
also holds, since we get the value of P from there):
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Py +PZ- (axm—l -~ 1) =4 (134)

Because in the two equations above on the right-hand sides are the same values, so
the left-hand sides have to be also the same values, i.e. the following has to be true

Po+PZ (b, —1)=Prd o

x:n|

(13.5.)

On the basis of (13.1.) it is clear, that
P, +z=PZ

(13.6.)

To replace PZ in (13.5.) by this we get, that:
P+ (P +2) (dm—1)=Pd

(13.7)

ie.
Py by =Pra -z (d,m—1)

(13.8.)

S0 éx-nT -1
Pp=P—-—z-——
Al

(13.9.)

If we put back into (13.6.) we will get, that
a—-—1
PZ=P +z=P-z22 _47-p4-
Al Al (13.10.)

Which is (13.2.) if we leave CC from both sides.
The premium reserve can be written more precisely according to the above:
Vo=Am—P1—PZ (aan — 1) and (13.11)
Ve =Ax+t:nTt|_PZ'éx+t:nTt|’ if 1<t (13.12))

Using (13.10.), we can also write the reserve formula as:

Z .-
Ve=Ay tna ~ <Px:n_| i = _> "yt
x| (13.13.)
And in the state after premium payment this changes to the following form:
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z
Avven=d ~ <Px:n—| ta T _) ' (ax+t:rt| - 1)

According to (13.4) it is straightforward to see that (13.11), i.e. the starting premium
reserve before premium payment is V, = 0.
For this reason, the starting premium reserve right after the first premium payment is P; .

(13.14.)

z can be freely chosen within certain limits. This limit is, that the first year’s gross
premium has to be enough for z. This can also be put into shape, that z should not crowd
out the remaining risk premium (P, ) to such an extent, that the rest will not be enough
to cover that year’s risks. This way, if we denote the net premium necessary to cover the
first year’s risks, then the following criterion has to be satisfied:

P12p

(13.15)

From this we can deduct a maximum criterion for z, about which we can say, that it is

also a criterion of whether the zillmerization is ,,conservative” or ,,modern” (if it comes
true, then ,,conservative”, if not, then ,,modern”).

Using (13.9.), and the definition of the net premium we can write (13.15.) in the

following way:

éx-nT -1 Ax-rT| éxﬂ -1
Pp=P-z- S = _,. X >y
Al el Axm]
(13.16.)
Rearranging this we can get for z, that:

E -p=z: éx:..n_l -

a;vc:‘n_l ax:n_|
(13.17.)

On the right-hand side we can get z (for which we are seeking a maximum criterion),
. . . . B .7_1
if we divide with =2

which will be positive by all means (at least we dismiss such an

5 — 9

. x| . . . . . . .
extremity as 1 year term, annual premium insurance — in which case the zillmerization
is a priori impossible):

Al Ay
Aeiml Aym] ~

(13.18.)
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The left-hand side of this we can transform into a more handleable form ont he

following way: B
Al _ A A _ A
1 a_-1 Pa_-1"a

x:n_| - x:n_|

1+1 Ax:n_l_p
1 a——1

x:;l - x:nl
(13.19.)
To the continuation it would be expedient to find a formula for p, i.e. for the net
premium necessary to cover the risks of the first year. It is logical to write, that

x:n| ax:n_l x:;l x nl

-1 P73

—_ 4 — —_
x| x:n| x:n|

A,—=p+AL-A

x1] Dx+in—1|
(13.20.)

This formula is true, because the single premium necessary to pay now of an

insurance with term of n years (not necessarily ,,Term”) can be divided into two parts:
1. the (net) premium necessary for the first year, i.e. p
2. the premium necessary for the other years.

This latter is not identical to A4, W because the insured would have to pay it in a
year’s time in his/her age x+1 years. But only if he/she will be alive then, which is not
sure. If somebody has to pay the premium for the last n-1 years already now, then we
can interpret this, that he/she has to buy a one-year-term pure endowment policy with
such a sum assured from which he/she will be able to by a cover then for the remaining
n-1 years. If he/she would die meantime this would be unnecessary. Altogether he/she
has to pay less for this now as if he/she would buy it one year later provided he/she
remain alive.

By rearranging (13.20.) we can get a useful formula for the numerator of (13.19.). But
also for the denominator of it, because if we assume, that A4, a1 = Ayl then we know,
that here p=1, sith in the first year of an immediate, in advance annuity it has to be paid
exactly 1. So, we can write (13.18.), using (13.19.) and (13.20.), in the following way:

1, -
Ax:m—p_p:Ax:ﬂ Ax+1:n—1|_p:Ax+1:rﬂ_p:P ——p=z
;c'lxn_| -1 Axi_l ' éx+1:nT1| éx+1n_1| T
(13.21.)

With (13.21.) we got an elagant inequality for maximal possible value of z.

We have not give a value for z which is depending on age and term, because the
practice of the insurers, that they apply an only one zillmer-precentage for reserving.
But it is obvious from (13.21.), that the maximum possible value of the z depends on
x and n, so the final possible maximum value of z is the minimum of z-s for the all
possible (x;n) combinations used by the insurer.
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It is useful to calculate the values of the net premium part necessary to cover the
first year’s risks — p — in case of some traditional insurances. We can do this based on
formula (13.02.).

— 1 . JEE—
p= Ax:n_l - Ax;1_| x+1mn—1|
(13.22))
In the pure endowment case:
=4 1L_p1. 1 Dxin _ Dxi1 Dawn _
p= Ax:n_l Ax:1| x+1m-1] = D, Dy Dyy1 0
(13.23.)

since in this case there is no benefit payment during the term.

In case of term insurance:

—Al—— 1, 1 __Mx_Mx+n_Dx+1_Mx+1_Mx+n_
P=4a 1] Txtim-1] D, D, Dyiq B
_ Mx B Mx+1 B Mx+n + Mx+n _ Cx _
= =5 =4x'V

DX DX
(13.24.)
Since the endowment insurance is the sum of a pure endowment insurance and a
term insurance, this way the value of p in case of the endowment insurance is equal to
(13.24.). The situation is the same in the case of whole life insurance.

In case of the term fix insurance:
D l
p =An—|—Ax:1—|-AnTll=v"—;—:1-v"_1 =v”-(1—);—x+1> =" gy
(13.25))
The result is not surprising if we remember that the term fix insurance can be regarded
as an endowment insurance with varying sum assured, which has a death sum assured
equal to the value of the maturity benefit discounted to the time of death (and were the
death benefit is — according to the policy — immediately changed to a single premium
term fix insurance).

We can get the value of p similarly In the case of the other insurances.

Returning to the reserve formulae, instead of (13.13.) it is a conventionality to use the
equivalent, but a little bit more easily usable formula:
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Ve =4, enmg P2 4 nmy
it
Asemg ~PZ 8, 0> 0 (1326)
and v, =0
it
Astmg —PZ 4,y s0
(13.27)

Here the differentiation of the first year’s premium is missing, so the formula can
even give a negative result, but then we make the reserve equal to 0.
Beside simplicity, that is an advantage of this formula, it also has its disadvantages:
- It is not so obvious to define the reserve after premium payment from the reserve
before premium payment, as in case of the “precise” version.
- Some are incited to investigate the mystic meaning of the negative reserve.

As it can be seen from the above train of thought, in reality negative reserve isn’t
created by zillmerization'*, its minimum value is 0, as it can be seen from the precise
form. Only the simplified form makes it seem like a negative reserve is created by
zillmerization.

Although the “negative reserve” is a misunderstanding, but its value can be given a
meaning according to the following. Let’s compute the value of the following formula!

Vo=A,——PZ-4 —=A——(P -+ )4 —=A——P -4 ——z2=—2
x:n| x| x:n| xn| ' 3 a x:n| x:n| xn|  “xmn|

(13.28.)
This is nothing else but the sum (or its negative) that the insurer borrows from the
first year’s premium, and that the insurer starts to repay already at the beginning of the
term, from the first year’s premium loading.
This is understandable, since formulated in a different way this means that the initial
premium reserve after premium payment is the following:

Vo+PZ=—-z+PZ=P,
(13.29.)

24 At the same time the negative reserve — as we have seen — is an existing phenomenon, only not
because of zillmerization! We have also seen that the negative reserve generally is a professional
mistake.
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which we have already deducted. And we know that the value of the initial reserve
after premium payment is lower than the zillmerized net premium, because a part of the
first premium is taken out of the reserve (i.e. from the first premium).

We also can generalize the above relation. If for some £>1-re a (13.27.) negativ lesz,
vagyis teljesiil, hogy

A PZ-4 , —<0

x+tin—t| x+t:n—t| —

(13.30.)

then this means that the value of z has been set so high, that the first year’s zillmer

premium is not enough to cover it, and parts of the further premiums also have to be
subtracted to cover it.

13.2. Zillmerization Today, illetve a zillmerezés értelmezése
If we examine the recent, modern practice of the zillmerization, we can find that any of
the important elements of the conservative approach is not kept, namely:
1. the insurer borrows not only from the first year’s premium, but even form the
3-4, that is
2. the upper limit for the zillmer quota in (13.21.) is not kept, and
3. the premium payment frequency is (at least in Hungary and typically) monthly.

Because of these, though the insurer borrows from the reserve of the client, but
this borrowed money will not cover (unlike in case of classical zillmerization) the
immediate costs of the insurer relating to the contract, mainly the (initial) acquisition
commission. If this is higher, than the first year’s premium, then the insurer have to
complement it from its capital. The situation is similar, if the cover of the (already paid)
initial commission is missing because of the montly premium payment frequency.

What happens — for example — if during the determination of the value of z, the
insurer hasn’t taken into account the limit, that z has to “fit into” the annual gross
premium, i.e. z and the loading were set independently? Then naturally the part of z due
is subtracted from the gross premium, although the insurer has to fill the missing part
from some other source.

Naturally we are not certain that any problem would arise because of exceeding the
limit, since it is not certain that the true expenses of the insurer and the determination of
z are synchronised. It is possible that the insurer sets z higher than the expense coverage
he needs. But now it will not be examined here!

The question arises what happens if the policy is surrendered in the phase with 0
reserve? This question is especially interesting in the case of premium payment more
frequent than annual. The possibility of lapses throws light on the significance of the
classical approach and why annual used to be the dominantly supposed premium
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frequency. Since in these cases the expenses behind z are mostly covered from premium
income, so zillmerization actually gave the insurer more sources.

Nowadays, on the other hand, when premium payment is usually not annual, and
exceeding the “natural limit” of z can be considered general, zillmerization almost
causes more problems than it solves. In case of non-annual premium payment, namely,
the insurer is not relieved from having to finance acquisition expenses — at least for a
while — from its own capital. This problem is only intensified if its level exceeds the
value that the first year’s zillmer premium can cover.

Moreover, in case of lapse the insurer not only has to claw back commission paid to
the agent for disciplinary purposes, but also because it was fundamentally the insurer’s
money advanced for acquisition. So, in these cases — contrary to the classical approach
— the insurer has used up a z that hasn’t even arrived yet.

So in cases when the premium payment is not annual, zillmerization cannot fulfil its
classical function. Then from the original Zillmerien thoughts the only one remaining
is that zillmerization somewhat refines the insurer’s cash flow, since a greater part of
premium can be used to cover expenses than in the non-zillmerized case. But in these
cases other methods have to be applied beside zillmerization to solve the financing of
the insurer. This is even more true if z exceeds the classical limit.

Finally let’s discuss a little bit how the zillmerized “negative reserve” can be handled
from the accounting point of view! Naturally emphasizing that “negative reserve” is
not created through zillmerization, we can give an accounting meaning to the negative
value calculated by the simplified formula of zillmerization — even more so, since we
know the meaning of this value.

The reason of zillmerization: the initial expenses related to the insurance (mainly
acquisition expenses) arise already at the beginning of the term, and the cover of these
expenses is the “z” part nipped off the first (or first k-+1) premium(s).

So the insurer signs the policy, the first year’s premium arises and is divided into
three parts:

1. The part necessary to cover the first year’s risks (or a little more than this) fills
the premium reserve

2. 1/z" part of the sum assured goes to cover initial expenses

3. The continuous premium loading covers continuous expenses.

If the client terminates the policy during the first year, then the insurer can return the

client the current sum of the reserve and still be “at the money”, supposing that:
1. Premium payment was annual in reality
2. Z has been determined the conservative way
3. Initial expenses have not exceeded 1/z% of the sum insured.
If initial expenses have exceeded 1/z" of the sum insured, then the insurer has to
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bear the consequences, and if they have not exceeded it, then the insurer can be happy.
But anyway the insurer can suppose that 1/z% of the sum insured describes the initial
expenses, even if he knows this is only approximately true.

If, on the other hand, the premium payment was not annual and/or zillmerization
exceeds the conservative limit, then surrendering the insurance within the first k years
could result that the insurance premiums paid do not cover the acquisition costs —
regardless of zillmerization! This phenomenon is — in a certain sense — contrary to
the principle of zillmerization, which also shows that it has been developed for annual
premium payment (and k=1).

It this case, the following tactic could be applied (that in the end the insurer uses even
if there is no zillmerization):

- we suppose that the initial expenses equal the “negative premium reserve” that
can be calculated at the beginning of the term through zillmerization.

- the insurer has paid out this sum in reality, but it has not arrived yet from premium
payment (because of the non-annual premium frequency)

- the sum paid out for initial expenses can be considered as recovered if the
zillmerized reserve becomes positive “on its own”

- until this premium reserve is negative, and to the extent of its negativity, the
negative part is accounted as a profit neutralizing factor (deferred charges), since
it is an expense that will soon be covered

- if it should not be recovered (the policy is terminated in the “negative” phase),
then the deferred charges on the premium reserve of the terminated policy are
resolved (i.e. accounted as a loss)

- the loss can be decreased by efficient commission claw back from the agent.

In the above case the key was that we identified initial expenses (for the sake of
simplicity) with the negative premium reserve, and their recovery with the decreasing
negativity of the reserve.

If we had not zillmerized, then the initial expenses would have been recovered from
the premium loadings in much smaller portions and during a longer time. In this case
the deferred charges have to be maintained for a much longer period of time (if this is
allowed by accounting regulation).

It is important to mention that the above procedure is justified if our applied
reserve formula is sensitive to net premiums actually arriving (and the very general
linear approximation is not used during the year, e.g. even in case of annual premium
payment).
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14. POSSIBLE METHODS OF HANDLING
INFLATION

KEY WORDS

Current sum assured Value reserving techniques
Current premium reserve Yield

Premium increase options Investment profit sharing

From time to time appears periods in a developed country, when the inflation is high,
however sometimes — like in Japan after 1990 or on the whole World after 2008 —
just the opposite of it, the deflation causes problems. Since we can not exclude it, it is
expedient if the insurance products can handle this problem, because inflation causes
many problems, both for the client and the insurance company. The main problem
for the client is that inflation deteriorates the insurance benefit undertaken by the
insurance company. For the company, the most important problem is that the profit
loading calculated gradually becomes inadequate. Problems of fairness also arise.
Namely, above we counted with the technical interest rates. As it was pointed out, this
is always a relatively low interest rate (generally it is between 2-4%), guaranteed by
the insurance company as the yield of the premium reserve.

In times of inflation, however, nominal yields are significantly higher than the yield
that would correspond to the technical interest rate. Who should have this surplus?
Considering fairness, it belongs to the client, since it is his money that accreted that
interest. Thus, in times of inflation, the question of *’profit-sharing” arises emphatically.
These are the reasons that make it inevitable to apply techniques of handling (not
ceasing, eliminating) inflation.

At first sight we may say that in case of life insurances there are two (parallel)
techniques to be applied:

* Premium increase and/or
* Profit sharing.

The description below is applying to the traditional life insurances. Their tight
construction can not be easily undone and originally it does not contain the problematic
of inflation handling, and profit sharing (the yield due to the costumer was fixed, not
varying). In the case of modern life insurance products, however, the hangling of the

25 Although in the 1990s in Hungary there were examples of technical interest rates of 7%, and the
general rate was 5,5%, it decreased to 4% and later to 2,9% in the ‘2000s years and to 2,4% in
the ‘2010s years. Later this decrease — worldwide — has continued and has appeared the technical
interest rates below 1%, while previously the most common rates were above 3%.
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varying yield is part of the basic construction and the indexation of the premium or only
the deducted expenses independently from the premium and the indexation of the death
(or other risk) sum assured is easily solvable, so it does not cause a technical problem
we have to discuss it seperately.

14.1. Premium Increase

In times of inflation, usually every insurance company offers premium increase to its
clients. This is not an obligation for the client but an opportunity offered by the insurance
company, which has nothing to do with any rises in prices. (We have discussed the
question of the price of the insurances in the Chapter 7.) Premium increase means
that the insurance company makes it possible to recalculate the client’s insurance —
which is deteriorating because of inflation — without exposing him to a new process of
underwriting. Premium increase could only be called a rise in prices, if the insurance
company increased the premium without increasing the insurance benefit it provides,
or, if it calculated the price of the increased insurance benefit on the basis of rates less
favourable for the client. Thus, in case of life insurances, a rise in the prices means
that the insurance company changes its rates, so it provides the same unit of insurance
benefit for higher prices. Premium increase is a different case. This is important to note,
because many people who have a life insurance are confused about this difference. It
is widely believed, that if an insurance company increases premium by a larger extent
than the rate of inflation of the previous year (due to technical reasons that will be
discussed later), it deceives its client. In fact, the insurance company does not make the
insurance more expensive by increasing premium (if the increase is based on the same
rates), even if the extent of this increase is not related at all to the extent of inflation.

The lack of underwriting means a higher level of anti-selection risk for insurance
companies, so, according to their best practices, they offer this opportunity only to
those clients who regularly accepted premium increase previously, while others, who
did not, lose their right to do so. This protects the companies from those who first think
of following up inflation rates on their death-beds.

The principle of premium increase is simple: the insurance company considers that
for the extra premium (the difference between the increased premium and the premium
paid in the previous year), the policyholder buys the same kind of insurance with
regular premium payment for the rest of the term, calculating with the current age
of the insured. The premium of this new insurance is simply added to the previous
insurance premium.

It depends on the insurance company to determine the basis for the premium increase.
Since the reason of the option is inflation, one of the most frequent solutions is to
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declare the inflation rate as the basis. For instance, the extent of increase is the same as
the inflation rate of the previous year, or 80% of the inflation rate of the previous year,
etc. Since inflation only becomes dangerous above a certain level, it is general to set a
lower limit to premium increase, e.g. it is not offered if the inflation is below 5, or 10%!

Another method of premium increase is the technique of revalorization, where the
possible extent of premium increase equals the investment profit of the insuraner in
question. The technique of revalorization integrates premium increase and profit sharing
systems into one complex technique, which will be discussed later on in more detail.

By what extent will the sum assured rise as a result of the premium increase? There
is no general answer to this question, because it depends on the age and sex (of the
insured), the insurance term, and the type of insurance. But it is certain that in case of
endowment insurances, the sum assured increases less than the premium. This has two
reasons:

1. The insured advances in age, and the older he becomes, the higher his probability
of death will be, i.e. the more expensive his insurance will become.
2. As time goes by, the remaining term is shorter, which means that the time for
saving gets shorter too, and this also results in the increase of the premium.

Thus, as time goes by, premium increase has gradually less impact. This is the reason
why a number of insurance companies deny premium increase some years before
maturity.

Compared to premium increase, investment profit sharing has a totally different
effect.

14.2. Investment Profit Sharing

Investment profit sharing is in relation with the investment nature of savings-type
insurances, thus this technique is applied not only to handle inflation. The reason why it
is discussed here is that it happens to be an effective method for handling inflation, too.

As it was mentioned before, investment profit is the profit gained on the investment
of the premium reserve above the technical interest rate.

There are several modes of investment profit sharing (for instance to draw it among
the clients), although only two modes appear in practise. Either it is expended for
raising the insurance benefit, or it credited to the client as an interest earning deposit.
(As we will see later on, the technique of revalorization is in general a special case of
the first mode.)

When the first mode is applied, the profit corresponding to the technical interest
rate is subtracted from the total profit gained (since it was originally calculated into
the premium), and then the surplus is shared, in a given ratio, between the insurance
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company and the client. The client’s share then is considered to be the single premium
of such a life insurance, that has a term equal to the remaining term of the original
insurance (so its maturity is the same as that of the original insurance), and the client’s
entry age is his current age. On the basis of this, the sum assured is calculated, and the
original insurance benefit is raised by this amount, the client’s share of the investment
profit is added to the premium reserve.

The result of the inflation handling technique applied by the insurance company in
practice will basically depend on the outcome of the investments made by the insurance
company. However, it can never be sure that the economic situation will enable the
insurance company to offer elimination of the effect of inflation, in the sense that —
resulting from the joint effect of (not compulsory) premium increase and profit share —
the sum assured will increase by the same extent as the inflation. Because of this, it is
better to talk about handling inflation than following up inflation.

14.3. The Technique of Revalorization

As it was already mentioned, techniques of premium increase and investment profit
sharing are usually applied together, though their technical transactions are separated.
This causes several problems that can be solved by the integrated system of premium
increase and investment profit sharing, which is called the technique of revalorization
(indexation technique). These problems are the following:

1. It was already mentioned above, that the extent of increase in the sum assured,
which results from the premium increase, is gradually seceding from the extent
of the premium increase. Although technically this is absolutely reasonable, in
the course of time it makes the client less and less interested in increasing the
premium.

2. The increase in the sum assured, which is less than that of the premium, is partly
compensated by the raising of insurance benefit provided by investment profit
sharing, but it is impossible to calculate precisely how the rise in the insurance
benefit (resulting from the two techniques together applied together) is related to
the extent of premium increase. Natural expectation of the client would be that
if the premium increases by e.g. 20%, then the sum assured (in total, together
with the profit share) should be increased by 20%, since this seems — at least on
the face of it — to be fair, and what is more important, this seems to be practical,
since in this way the expenses of the client and the level of the insurance benefit
are increased by the same extent.

The increase in the total sum assured resulted in the parallel application of the two
techniques is not equal to the premium increase, because they depend on different
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factors; the rate of premium increase depends on the inflation rate, while investment
profit sharing depends on the yields the insurance company could achieve. In order to
make the increase of the sum assured resulting from the premium increase precisely
supplement the increase caused by investment profit sharing, premium increase has to
depend on the extent of profit share.

But how much should the premium increase if the total increase in the sum assured is
to be the same as the premium increase?

Before answering this question, let us examine the reason of the fact that if the
premium is increased at the policy anniversary by 100% (e.g.), then the sum assured will
be increased less? (Although the answer to this question was already given previously,
now another approach is shown.)

If somebody wants to take out an endowment insurance for a term of 10 years, and
the annual premium is 10,000 Forints for a sum assured of 100,000 Forints, then he will
get an insurance of 200,000 Ft-s for an annual premium of 20,000 Forints. Namely, if
we double the amount of the premium at the beginning of the term, the sum assured
will be increased by the same extent: it is also doubled. But after a year we will have a
different situation. By the time of the first policy anniversary, the insurance company
accumulates a certain amount of reserve by using the premium paid by the client for
the first year. This will be needed for providing the insurance benefit undertaken by the
insurance company. The amount of this reserve depends on the sum assured. If the sum
assured is 100,000 Forints, then this will need half as much reserve as a sum of 200,000
Forints would need by the time of the first anniversary. Thus, if the client doubles
the premium for the rest of the term at the first policy anniversary, then the insurance
company cannot double the sum assured, because in the first year it has accumulated
a premium reserve which is enough only for one half of the sum assured. So, if the
premium reserve and the premium are increased by the same extent, then the sum
assured could be increased by that extent, too.

In every year the premium reserve increases — in addition to the pre-calculated
amount — in the proportion of the investment profit of the premium reserve, since it is
the investment profit of the premium reserve, and its extent is determined in the ratio
of that. So, if premium increase follows the extent of investment profit of the premium
reserve, then the sum assured will increase precisely by the extent of the investment
profit of the premium reserve.

This is the technique of revalorization.

This technique has the advantage of being transparent, thus it needs less registration
and computer technology than other techniques of premium increase and investment
profit sharing that are used separately. However, the result is the same. The increase
in the sum assured can be divided into two parts: the impact of premium increase and
the impact of investment profit sharing. If we did so, we would find the same as above,
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namely that the extent of increase in the sum assured caused by the premium increase
is gradually decreasing, while the extent of increase caused by the investment profit
sharing is constantly growing.

Revalorization is thus an elegant technique with only one significant disadvantage
compared to the separately applied techniques of premium increase and investment
profit sharing. Namely, that the extent of premium increase depends on the activity of
the insurance company, instead of other objective indicators such as the rate of inflation.
However, this is not a problem but an advantage, if clients have greater confidence in
the insurance company than in the state (since the rate of inflation is determined by
national institutions). Thus it is highly important for insurance companies using this
technique to acquire their clients’ confidence.
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15. THE CALCULATION OF INFLATION
PREMIUM INCREASE AND INVESTMENT
PROFIT SHARING

15.1. Premium Increase Independent of Profit Sharing

Most insurer offer their clients at every policy anniversary the opportunity of increasing
the premium — and based on this also the sum assured — by the extent of the inflation
of the previous year (or by a given percentage of it). (Previous year hereby means the
last calendar year of which there is an official rate of inflation available, thus in January
of year x “previous year” can also be year x-2.) However, this is usually offered to
clients only if the rate of inflation is above 10%. Clearly enough, possibility of premium
increase is offered only for clients holding insurances of regular payment.

The extent of premium increase is given. But by how much is the sum assured
increased? There are basically two ways for this to be calculated. In both ways, the extra
premium is considered to be the annual premium of a new insurance. The difference lies
in the tariffs they use to calculate this new insurance. The two possible ways:

» To use a normal tariff, as if the policyholder effected a new insurance;

- To use a preferential tariff. Naturally, the absolute upper limit of the allowance
given is that the insurance company provides the increased insurance for a net
premium, what naturally never happens, because there would not be a cover for
the increased cost of the insurer because of the inflation.

Let PG, denote the annual premium that has to be paid at the beginning of insurance year z.

If k& denotes the inflation rate in the “’previous” year, and if it is assumed that this is the
rate by which the insurance company lets premium increase, the new premium will be:
PGt+1=PGt'(1+k)
(15.1)
Thus the extra premium will be:
dPGt+1=PGt+1_PGt=PGt'k

(15.2))

Assuming that the insurance company uses the first method (does not give any

allowance), and stands for the gross annual premium of 1 Ft sum assured, then the
increase of the sum assured is:
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dPGyy

dSA,,, =
PG

(15.3)
where , and is the sum assured valid throughout the insurance year ¢.

If we do not have to use a different reserve formula in a certain part of the term due to
zillmerization, then the premium reserve of the end of year ¢ (before premium payment)
can simply be calculated with the following formula:

(15.4)
where PZ is the reserve-" or ,,zillmer”-premium, i.e. the net premium that fills the
reserve from year to year.

Guaranteed Insurability Option (GIO) does not belong here due to its subject matter,
but because of its similar technical implementation it should be mentioned here. The
policyholder possessing such an option has the opportunity from time to time (e.g.
every three years) to increase his premium above the inflation premium increase. This
does not serve for compensating inflation but for covering his increased insurance needs
arising from his permanently improved financial situation. Calculation of premium
increase due to GIO is technically the same as it is described above.

15.2. Profit Sharing Independent of Premium Increase

Insurance companies usually give their clients the greater part of the premium reserve’s
yield over the technical interest rate in the form of profit sharing. The extent of this
share varies — as well as the technical interest rate — as it depends on the insurance
company in question. If i stands for the technical interest rate and /42 denotes the annual
yield of the premium reserve, then the investment profit (4°) is:

K=h—i
(15.5.)

126 Below — implicitly — we assume, that the “yield” is the “gross yield” in investment sense. If the investor
of the reserve is the insurer itself, then this is generally true. However, if it employs a trustee, this has
became a kind of net yield from which the fee of the trustee already has been deducted. If the trustee
is a firm inside the insurance group, then the whole gross vyield is realized by the group.
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For example:

Technical interest rate: 5%
Profit share of the client: 90%
Yield: 10%

Here the extent of the investment profit percentage going to the client (h”) is the
following percentage of the average premium reserve of the previous year:

R =0,9-(10% — 5%) = 4,5%
(15.6.)

Total from the yield for the insurance company:  0,1:(10% — 5%) = 0,5%
Total from the yield for the client: 5% +4,5% =9,5%

The insurance company can give this investment profit back to the client in two
different ways:

- opens an ,account” for the client, where the profit share will be credited from
year to year, and where it will carry interest together with the premium reserve,

- considers the profit to be the single premium of a single premium insurance, so it
will be added to the premium reserve, thus increasing the sum assured.

The first possibility does not need any mathematical explanation, so here we only
discuss the second one, where we promptly face a problem. ”Time” for insurances
differs from ”time” for investments. Namely, if an insurance was effected on the 24" of
March, then the “insured year” will last from the 24" of March till the 23" of March.
But results of investments are usually reviewed according to calendar years, and profits
are shared between contracts similarly. From this it follows that it is problematic to
decide what the basis for investment share should be for a contract? It is usually the
average premium reserve of the previous year.

Let’s suppose that the insurance had its # policy anniversary (that was the end
of ”insured year” number ¢) in the previous calendar year (the investment share of
which we are interested in). From the beginning of the previous calendar year until the
#" policy anniversary t (fragment) year elapsed. Then, the average annual premium
reserve (without investment share) will be the simple arithmetic average of the premium
reserve at the beginning and at the end of the calendar year.

The premium reserve at the beginning of the calendar year is shown by (12.39.)
which is the following:

Veigr = =1 (Ve + P) + 7 Vg
(15.7.)



284 Banyar Jézsef: Life insurance

The premium reserve at the end of the calendar year is:
Virtir = (1 =1) - (Vegr + P) + 7 Vi
(15.8.)
Thus the average premium reserve of the calendar year is:

Vt+‘r + Vt+1+1:

2 (15.9.)
Naturally, above we latently supposed that the contract did not commence, and is
not terminated in the calendar year in question, and that its premium is paid regularly,
annually (this is why the correction factor P is present in the premium reserve at the
beginning of the insurance year). Usually in case of the first and the last fragment year
a proportional part of the premium reserve is taken, while in case of single premium
insurances, P factors are simply missing from the above formula. The premium reserve
of the investment profit shares that have been distributed before is interpolated in the
above described way and added to the basis of profit sharing.
On the basis of the average premium reserve calculated this way the insurance
company provides the profit share, the extent of which is 4”. This means that the
investment profit (coming to the client) is:

Ve + Va4

2 (15.10.)
But this investment profit is directly added to the client’s premium reserve from the

hl!

beginning of the following calendar year. However, we do not know by how much the
sum assured will be increased.

Insurance companies usually change investment profit to sum assured by using
a net tariff, i.e. without charging expenses. But, because the number of the years
remaining from the term is not a whole number at the beginning of the calendar year,
single premiums also have to be interpolated to the beginning of the calendar year.
Since the beginning of the given calendar year falls between policy anniversaries ¢ and
t+1, the single premiums A, e and A, ., 5= have to be interpolated. So, the
interpolated single premium is:

A 1-1)-4A T-A

x+t+l+Tn—t-1-1] ( xit+im—t—1] T x+t+2n—t—2]
(15.11))

Accordingly, the increase of the bonus sum assured (dBSA) from the new calendar

" (Vegr + Vier140)
2 A, ernmtmi (15.12.)

year is:

dBSA =
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15.3. Integrated Premium Increase and Investment
Profit Sharing System - the Technique of
Revalorization

The two methods of managing inflation described above are usually applied together,
though technically separately. But another technique — the “revalorization” — was also
mentioned, which integrates the two and has the advantage that all important values
— premium, premium reserve, sum assured — are increased by the same extent, which
extent is the investment profit share (%) returned to the client by the insurance company.

The technique of revalorization is based on the finding that if the premium is raised
by x% on a policy anniversary, then the sum assured cannot be raised by the same
extent, (it can only be increased by a lower degree — e.g. in the case of endowment
insurances, where this technique is most often used), because that part of premium
reserve that should have been accumulated starting from the beginning of the insurance
to cover the x% extra sum assured is missing. The shortfall is precisely x% of the
premium reserve up to that date.

Here comes the technique of revalorization, saying that the percentage of investment
profit share shows exactly the extent of increase in the premium reserve. And, if this
percentage is also the percentage of the premium increase, then the increase of the sum
assured resulting from the premium increase and that resulting from profit sharing will
exactly complete each other to the extent of the percentage of the investment profit
share.

However, this all seems so simple only at first sight, but when going into details, we
find several problems. Thus, not all problems will be discussed in the following, only
the basics. We use some simplifying assumptions.

1. In case of every age-term combination the same loadings (determined as a
percentage of the net premium) are added to the net premiums, thus the extent
of the net premium increase is the same as that of the gross premium increase.

2. The premium reserve is not zillmerized.

3. Investment profit share is allocated according to insurance year instead of
calendar year. This brings along technical problems for the insurance company,
namely that it needs to know the actual yield at any moment. But a more serious
problem, which prevents this technique from being applied without further
considerations is the demand of clients that their investment profit shares
should be calculated on the basis of authorized investment profit data. Such data
are, however, available only per calendar year, some months after closing the
calendar year in question.

4. The basis of the investment profit is not the annual average premium reserve,
but the premium reserve at the end of the calendar year.
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First of all, it has to be proved that, under these conditions, the extent of the increase of
the sum assured resulting from the investment profit sharing and that resulting from the
premium increase really equal to the extent of the investment profit going to the client (/).

We prove this for the first increase and profit sharing. If P, denotes the net premium
of the first year, where — as we know —

A_—
P1=5A-é"'i'=SA-P

x|

x| (15.13.)
then the premium of the second year is:
P, =P, -(1+h")
(15.14)

Then the increase of the sum assured resulting from the premium increase is (here
we can calculate with net premiums, using the assumption that the loadings are equal):
p,—p, h":SA-P —

x:n|

Ax+1:n—1| Ax+1:n—1|

ax+1:n—1| ax+1:n—1|

(15.15.)

The increase of the sum assured resulting from the profit share is (here we make use

of the assumption that the basis of the profit share is the premium reserve at the end of
the year):

V- SA (Ax+1:nT1| ettt Px:n_l) h

Ax+1:nfll Ax+1:nfll
(15.16.)
What needs to be verified is:
h"-SA- Px:nil SA- (Ax+1:n—_1| - éx+1:r]_| ’ Pxn_l) “h" "

Y — + p— =h""-SA

_ x+1:n—1| x+1n—1|

ax+1:nT1|
(15.17.)

Dividing this by S4, breaking up the parenthesis and making simplifications we get
the following equation:

h"-P —-a A h' —a P_—-h"

n| “x+1n-1| + x+1n—1| ’ x+1:n—1|. x:n| —

Ax+1:n—1| Ax+1:n—1|

(15.18.)
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Since the positive and negative elements drop out each other, we get the

hII — hll

identity, which means that the statement is verified.

Without going into any more details, we only mention what happens if the client
refuses the premium increase at a policy anniversary, or if — due to its slight extent — the
insurance company does not offer this option. In this case the best solution is to choose
the “account method” for handling the generated profit share, because this will not
“’ruin” the future possibility of applying the technique of revalorisation.
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16. MODERN PREMIUM AND RESERVE
CALCULATION

KEY WORDS

Field of actuarial control Unbundled products
Internal rate of return (IRR) Net present value
Yearly renewable term insurance Profit test

Level premium

In the previous chapter the traditional method of premium calculation was presented.
It is characterised by the strict differentiation between net and gross premium, and by
its dealing with the impact of relatively few factors. Nowadays, modern methods of
calculating premium are spreading, existing side by side with the traditional modes.
The main feature of these methods is that through computer program packages they
can explicitly consider much more factors effecting the premium. Due to the nature
of the subject they do not work with closed formulae, but with the method of trial and
error: different assumptions are being varied until an “’acceptable” and stable premium
is calculated. In these models profit is the main outcome-variable, so the method itself
is called profit test.

The modern premium calculation method is equal to the company valuation method
of the finance, the technique of the net present value. Thus, this method is more flexible
than the traditional premium calculation technique, which has accommodated to the
speciality of life insurance.

In the followings, we introduce the main points of profit tests, and we show through
a case study that using simple assumptions we can make such models for ourselves.

16.1. The Profit Test~

The first profit testing softwares were made in actuarial consulting companies™ in order
to check the calculations of clients, but it was soon realised that these are marketable
products on their own.

Profit testing programs appeared at the time when unbundled products were
spreading, which do not contain fixed elements (endowment, term fix, etc. — i.e.

27 This sub-chapter is based on Tibor Edvi’s lecture on the topic.
28 E.g. the Prophet, the product of Bacon & Woodrow that became part of Deloitte & Touche is the most
popular such program in Hungary today.
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traditional life insurances as this book calls them), but they are constructed by visible
elements (universal life, unit linked — modern life insurances as this book calls them).
In these programs all parts of the premium are visible and are handled like an account.
(As we have seen, this is the combination of an account and a yearly renewable term =
YRT insurance.) This development gave momentum to new pricing methods, because
applying classical methods to these products is rather difficult (since classical methods
of premium calculation were developed to ‘’suit” traditional products).

The new methods made it necessary, while the development of the environment made
it possible for new pricing methods to come into life. Main elements of the development
of the environment are:

1. Opportunities provided by information technology.

2. Given conditions (inflation, investment environment: shift from investment in
bonds towards investments in shares).

3. A state of competition in which insurance companies ”’found” themselves.

As we have already seen, the change of the environment in itself contributed to and
reflected on the appearance of modern insurances.

Modern principles used in the pricing process do not contradict the classic ones, but
they are slightly rephrased. In case of modern techniques of premium calculation we
do not talk about the principle of equivalence, but about the net present value of the
premium being equal to zero, i.e. about the requirement of NPV(PG) =0.

One of the most important new concepts is the cash flow, which is the difference of
and the time series of incomes and expenditures, and the internal rate of return (IRR),
that — we can say — is the same as the technical interest rate in the classical case.

From the point of view of modern products, classic methods have the disadvantage
that they do not deal with the following factors, problems:

- profit sharing (investments)

- inflation, i.e. the increase of premiums and expenses

- cancellations, policy pay-ups, money withdrawal, partial surrender, other options

- realistic expectations of the owner (return on capital)

complicated expense structures (e.g. occasional expenses)

In comparison to this, the technique of net present value can be more easily adjusted
to reality. The conditions of this are:

1. determining the realistic cash flow (of course, this often means only an expected
value both in the area of mortality and other options. However, correlations
between certain factors can be taken into consideration.)

2. applying a realistic discount rate

The elements of cash flow are (+ and — represent the direction of the flow of money
from the insurer’s point of view):
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+ premium income

+ investment earnings

- benefit payments (insurance benefits, surrender)

- expenses/commissions (acquisition, administrative/maintenance). After a kind of
preliminary calculation these are put into a more easily handable form (so called
expense allowance”) to make them an appropriate input of the profit test model.

- reserving expenditure (change of reserves)

- solvency (extra immobilisation of capital)

Two methods exist for handling the expected value (which partly means certain
numbers by the piece and partly yields):

* deterministic and
- stochastic.

Within the deterministic method (classic premium calculation belongs here)
mortality tables and multiple exit tables (Markov chains) are used. The problem is that
this contains only the most probable cases (along the most probable picture of future). It
is completed with, and made more subtle, by a sensitivity test, or maybe several future
scenarios are created, and their weighted average used as a result. But this easily leads
to inconsistency. Such problems are to be solved by the stochastic methods, which
sometimes analyse mortality, but more often yields. Complicated stochastic methods
are used only if deterministic methods fail (e.g. their predictions are not verified).

The most widespread technique is the sensitivity test, which is the profit test itself.

In a sensitivity test it is examined how “’robust” the pricing of the product is, i.e.
how much its profitability tolerates significant changes of certain parameters. It might
be said, that sooner the product’s cash flow returns early expenses, the more robust
the pricing is. From this point of view we can say that the goal of zillmerization is to
make the product more robust, since it changes the cash flow in the following way (see
Figure 16.1.):
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Figure 16.1: Cash flow with (dashed line) and without zillmerization

Negative cash flow during the term is not allowed — at least if this can be anticipated.
If it is noticed, it must be eliminated, or reserves must be built beforehand to

counterweight the negative cash flow.
Profit test is not simply a technique of premium calculation. It can be, and has to be
performed not only during the development of the product, but also afterwards, when it

is being sold (post-calculation).
The place of profit test within the life of the product is best illustrated by Goford’s

“Actuarial Control Cycle” (Figure 16.2.):
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Figure 16.2: The Actuarial Control Cycle
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Finally, the question arises what discount rate we should use during the calculation?
Generally speaking, the answer is that this is usually determined by the owner himself,
since this is the (minimally) expected yield of the owner. (He himself can determine this
e.g. on the basis of CAPM)

16.2. Case Study: Calculation of the Expense Part of a
Rider to Life Insurance Policies

As it is well known, European Union directives allow life insurance companies to offer
accident- and sickness insurances as ~’complementary risks’” along with life insurance
policies. Thus, it is possible to sell life-, accident- and health insurances together,
within one package. Usually this takes the form of constructing accident or sickness
(sometimes life) insurance riders to the main policy.

Insurance riders still do not have so subtle methodology as the methods of main
policies, and their models are often missing from the popular profit tests. This field
is characterised on the one hand by the level premium independent of age and term'»
— mostly in case of accident insurance riders — and on the other hand by the lack of
mathematical reserving. Also, the calculation of expenses is often made on the basis
of ”feelings”.

In the followings I try to present a model more subtle than the usual™®, which naturally
also has its limitations. I take it for a given condition that premiums were calculated
with the consideration of age, so I will deal with the “fair” and more or less sensitive
calculation of the expenses. (The question of “fairness” arises basically because of
the premiums depending on age — in case of level premiums this is not a problem.)
Here I am neither concerned with the long term equalisation of premiums, nor with
reserving. This model is suitable to carry out a sensitivity test (profit test) on the effect
of certain expense factors in an Excel model. But it is not my intention to discuss the
Excel realisation of the model.

16.2.1. Should we use a level or an age-dependent premium?
Before introducing the model, let us summarize when level premium can be used, and
in what cases it is not practical.

129 Differences between the risks according to sex are not examined here, it is considered to be given
that these risks are different, so different premiums should be calculated in the case of the two sexes
—even if they are equal.

130 Of course, this does not mean that it is impossible that a more refined approach than the one
presented here may exist in the Hungarian market.
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Premium calculation of an insurance company basically depends on three factors:
1. nature of risk
2. statistics available
3. habits of other competitors

Let us go through these factors!

Level premium can, or rather has to be applied if the risk in question is independent of
age. In such a case, the (regular) premium will be independent of the term, too. However,
most probably we will not find a risk that satisfies this prerequisite. Accidental death
is usually considered to belong to this category, but it is well known that accidental
mortality of men in their late teenage years and early twenties is significantly higher
than the average.

Contrary to this, in certain situations level premium may be adequate. Basically, in
such cases when the risk contains no drastic trend depending on age, i.e. it has no
tendency to rise, or even it significantly decreases with age.

In the following figures (“Basin”, “Random fluctuation” “Slight trend”) you can see
cases when level premium is not only possible, but it is advisable.
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Figure 16.3: “Basin”
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Figure 16.4. “Random fluctuation”
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Figure 16.5: “Slight trend”

In the case illustrated by figure 16.6., level premium is still possible, but it already
causes several problems.
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Figure 16.6.: “Drastic trend”

It is problematic, because if premiums are equalised, the portfolio will quite probably
become auto-selected, which would mean that those who represent higher-than-average
risk will consider the insurance to be exceptionally favourable, while those who
represent lower-than-average risk will wait some time before taking out this type of
policy. This will have the result that, all in all, expectations of the insurance company
regarding the composition of risks within the portfolio will not be fulfilled. What is
more, in such case it is worth for rival companies to enter the market with premiums
differentiated by age.

If the insurance company uses age-dependent premiums, it is useful to consider
the question of mathematical reserving.’s But this also requires that the insurer keeps
premiums of the individual policies fixed for a longer period of time (at least 3 years),
i.e. there should be differentiation by age when entering the insurance, but aging during
the term should not bring along changes in the premium paid.

There is currently a mixed practise regarding the equalisation of risk during the term
and reserving. From a business aspect, a non-changing premium is more favourable,
but accident and sickness insurance risks are not stable enough to enable the insurance
company to engage itself for a longer period of time. Thus, from this perspective, this
situation differs from the usual life insurance situations. As a consequence, insurance
companies apply premiums that change yearly, or equalise premiums only for a

31 In case of single premium and long term, reserving is necessary even if premiums are independent
of age!



296 Banyar Jézsef: Life insurance

shorter period of time (e.g. for five years), or they keep the possibility of changing the
premiums, or they use a combination of all these possibilities.

The available statistics also influence the premium calculation of the insurance
company. If there are no available statistics for the risks according to age for example,
(up to now, accidental risk has fallen in this category), the insurance company is prone
to calculate a fix (level) premium based on the average of the risk community.

It is worth calculating premiums depending on age if there is a drastic trend
according to age, even if there are no relevant statistics available. In such a case, the
insurance company may use assumptions and analogies, or it may adapt existing data
from abroad.

It often happens, that market “’practise” has also influence on whether the insurance
company uses level premiums or premiums depending on age. In Hungary for instance,
in the case of accident insurances, premiums independent of age (and naturally sex'®)
are most characteristic; there are examples of both ways in the case of disability waiver
of premium, while in the case of hospitalisation daily allowance insurance tariffs
usually depend on age.

16.2.2. The Problem
Now the goal of the case study is more apparent. Some questions have been answered,
some are still open. It is decided that we plan some kind of life-, accident or health
insurance rider. As for the risk, we find a strong trend increasing by age in the data. Net
premiums have been calculated. These are:
» premiums depending on age and sex'®, changing yearly (generally'* rising)
- there is no mathematical reserve and the technical term' of the insurance is one year.
The task is: to calculate an expense part on the net premiums.
Beside others, the following questions arise:
- How can expenses be spread in a “fair” way?
- How can loadings be determined? (The goal is to be able to carry out sensitivity
tests on loadings with a simple Excel model.)
- How can the effects of quota share reinsurance on the premium be planned?
The following sub-chapter deals with these questions.

% This was the situation even before the Gender directive in this field.

3 Though it is not possible anymore a premium differentiated according to the sex (however when this
case study was prepared it was typical), | have not changed the logic of the case study, because
here the logic of differentiation is important. It would have been substituted by other factors as well.

34 Despite the rising trend, temporary falls may occur.

5 It is up to the insurer to define a product with formally a term of one year automatically renewed, or
fix term. The automatically renewable policy enables the insurance company to correct the premium
easily, or to leave the market if risks increase, while a fix term is more appealing to clients, because it
makes planning easier.

@
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16.2.3. Spreading of expenses
In the case study I use the generally known notations with the following differences,
and I introduce the following special marks:

nem: its possible values are: male, female

NP "": net premium of the insurance rider if the insured is of x years of age and of

nem sex, in case of a sum assured of 1 Ft,

SA: the average sum assured of the rider at the commencement of the insurance

(independent of age and sex)

P " the size of the sex population of age x in Hungary

i interest rate (discount factor) in the year number k. in the life of the product
fm:  payback period of development expenses (year)
em:  payback period of acquisition expenses (year)
tf :  probability of surrender and termination (including termination due to death)

in year number k. of the term

DB, : number of new policies in year number k.

id, :  increase rate of the gross premium (and the average sum assured) in year

number k.

In the model — which primarily serves for examining the effects of different expense
factors — I assume an expense structure which is more subtle than the traditional expenses
o, B, y known from life insurances, but which is simpler than the structure used in big profit
test models. The main idea is that I explicitly take into consideration the effect of the size
of the portfolio and that of the average premium, versus the o, 3, y model; (although the
effect of changes in the inner age structure of the portfolio and changes in time do not appear
explicitly). I can do so, because I differentiate not only between expenses depending on the
premium (and thus on the sum assured), but also between several other types of per policy
expenses (that are independent of the level of premium). Of course there must be some
hidden assumptions on the size of the portfolio and the level of premiums also in the o, B, y
models, but these are not explicit from the model’s perspective.

The most important factor among those that I disregard here is the portfolio’s
inner structure (which is only represented by averages) and its development, and the
“transitionary” types of expenses that are theoretically possible between the single and
regular expenses.

The expenses I take into consideration have the following dimensions (not
independent of each another):

- Single or regular expense
- Expense proportional to the gross premium or per policy expenses
- Expense of the whole portfolio, the portfolio of the given year, or the given policy

Since these dimensions are not independent of one-another, the following six

combinations can be imagined (with the names that I gave them):
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fk: development expense — arises only once — spread over the whole portfolio

ekfd: single expense occurring at the inception of every policy, in Forints/policy

eksz: single expense that occurs at every policy inception as percentage of the gross
premium

foksz: regular expenses as percentage of the gross premium

foka: regular expenses in yearly absolute value (for the whole first year premium of

all insurance riders)

fokfd: regular expenses in Forints/policy — for the first year premium of the given

insurance rider

A profit test can be carried out easily if all possible expenses are listed on an
Excel worksheet, put into one of the above mentioned categories, then the values are
summarized by expense types. These sums will be the input data of the formulae. After
that the value of different expense factors can be varied in the table, so the sensitivity
test of the premium can be carried out. Profit, allowances, provisions for adverse
deviation, etc. should also be considered as expenses (e.g. as foksz expense), too.

Now, after the preparations, let’s take a look at the possible problems that may arise
in spreading the expenses. An evident solution is — so it is usually applied — that the
loading is the same for all age groups, even if net premiums are different. But the
solution developed for level premiums is not the best solution here.

Spreading expense factors proportionally on every Ft of the net premium would be a
wrong method due to several of reasons:

1. Since the differences of net premiums by age are very high, certain age groups
would bear a disproportionately great part of certain fix expenses, which is not fair.

2. Due to this unfairness, there would be an unnecessarily big difference between
the gross premiums of different age groups.

3. But the most important thing that affects the insurance company is: the premium
will not be self-financing”, i.e. if the age composition of the actual portfolio
differs from the previous expectations, then the actual cover of expenses coming
into the insurance company will also differ from the necessary amount. The
reason for this is that expenses were not spread in the way as they arise.

In order to avoid these problems we create separate loadings for the different age
groups and sexes, where our basic concept is to divide expenses between policies as
precisely as possible where this division is unambiguous (disregarding differences
occurring in the sums assured within the groups of the same sex, age and insurance
type — that cannot be handled by a proportionate loading's).

% The step further is the solution already applied in the case of Unit Linked insurances, namely that
certain expenses are completely separated from the premium and the sum assured, and are deducted
monthly, in absolute value. Later this may be a possible way for insurance riders, too.



299

This concept can be easily represented in relation to most of the expense factors, since
they have originally been formulated this way (ekfd, eksz, foksz, fokfd). However, it is
a bit problematic in the case of the ”’general” expenses like fk and foka. These first have
to be spread over policies somehow. Now we choose the method of converting these
two factors into one of the other four™.

Evidently, these can be converted into the following expense factors:

- development expenses (fk): into single Forints/policy (ekfd) expenses
- yearly stock expenses (foka): into regular Forints/policy expenses.

The consideration that lies behind converting into per policy expenses is that general
expenses should be shared equally per insured.

The conversion is done according to the following:

Converting development expenses: we assume that the payback period of
development expenses is fin years, so it is loaded to the portfolio of the first fin years.
Being a single expense, it is loaded to all riders taken out in this period of time, and
for the sake of proportionality the loading is the same for all policies. We correct with
a discount factor in the denominator of the formula, because the expense part with a
longer payback period is carrying interest until it is refunded.

Ik
f j 1
X2, DB;- H{Flm

(16.1.)
Thus we raise the ekfd expenses per product according to formula 16.1.
Converting foka expenses: this is less complicated, since only one year is concerned.
Similarly as above Fokfd expenses increase according to the following formula:
foka
DB,

(16.2.)

Considering different factors:

fk and foka's: sharing them proportionally among all pieces.

ekfd (early Ft/piece expenses) — per product: here again we determine a payback
period (em — it is practical to choose the same as fin, though their content is different),
which means that these expenses have to be refunded on the portfolio alive during the
payback period. These are spread in the ratio of the average gross premium. The extent
of this factor is not influenced by the dynamics of portfolio development.

eksz (expenses expressed as percentage of the initial annual gross premium) — per

87 In the case of Excel, this is only an intermediate conversion, it does not affect our assumption that the
changes of these expense factors will also directly appear in the change of the premiums.
88 This factor has to be recalculated every year.
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product: nearly the same as the previous one, but here we do not have to care about
the absolute value of the gross premium, but the payback period and probabilities of
surrender. Dynamics of portfolio development is not a factor to count.
foksz (expenses expressed as percentage of the regular gross annual premium) — per
product: simplest to deal with.
fokfd (regular Forints/policy/year expenses) — per product: divided by the average
gross annual premium.
Considering the expense factors mentioned above and keeping our concept in mind,
we get the following loading-formulae.
The loading expressed as percentage of the net premium can be calculated with the
help of two kinds of expense factors:
1. expenses given in Forints/policy — these can be easily projected to the net
premium. (ekfd, fokfd)
2. expenses given in the percentage of the gross premium (eksz, foksz), which
have to be projected to the net premium.
If b represents expenses given in the ratio of the gross premium, and » represents the
expenses given in the ratio of the net premium, then the loading can be calculated by
the following formula:

A=A+A)-b+n

(16.3)
From which: +b
n
A=

1-b (16.4.)

nem — ekfd fokfd

x 7 1+id,) - (1—t SA - Nplem
sa-npzem-gem .., { ’1‘)+ Ek i *
+(1 + Anemy - eksz + foksz
x em Hl (1 + idk) ) (1 - tfk)
1=1 k=1 1+ i,

(16.5.)

Expressing this explicitly (by using the relation deduced above):

In order to simplify the formula 16.6., let us introduce the notation kdf (combined
discount factor) as follows:
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ekfd L _fokfd
(A +idy) (1—tf,) ' SA-NPmem
SA - NPnem 2 Hk 1 1T ik
eksz
Z L (A +idy)- (1 ) + foksz
Anem — =17 k=1 1+ Lk
X
eksz |
1 o (1+l-dk)_(1_tfk)+f0ksz
|25 M= T+, |
(16.6.)
em
kif = T+ i) - (1= t)
=1 k=1 1T+ i
(16.7.)
Thus the formula above is simplified like this:
ekfd fokfd  [eksz ]
lnem:SA'NP"xlem'kdf-l-SA NP;!Em-i_ kdf +f0kSZ _
* eksz
1- Tdf + foksz
1 kfd k
SA-NPpem’ ek({f +f Okfd] [ekdsf+ foksz]
1- ilf;;]cz + foksz]
(16.8.)

16.2.4. The Effect of Reinsurance on the Premium

The loadings above were calculated without the assumption of reinsurance. But it is
not sure at all that the reinsurer will undertake the reinsurance on net premium, so
this effect has to be taken into consideration (of course, only if the insurance company
reinsures the portfolio at all). Only the simplest type of reinsurance, the quota share
reinsurance is discussed here. However, it is also the most widespread, and in relation
to new businesses, it is given preference by reinsurance companies.

Let us suppose that the reinsurance contract is a quota share with r% retention, and
the insurance company pays back a ceding commission c¢% for the part handed over
(for the gross premium). Since it is probable that ¢ will not be equal to the expense
part, the loading calculated without taking reinsurance into consideration will have to
be corrected in a way, that the expense part, which is calculated on the basis of the new
loading and which remains at the insurance company, should be equal to the expense
part calculated with the former loading:
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ANP=r-2""-NP+c-(1—7)-(1+2"?)-NP

(16.9.)
Simplified:
A=r-2P4c-(1-7)(1+21P)
(16.10.)
Expressing :
b =/'l—c-(1—r)
r+c-(1—-71)
(16.11.)
where
A is the loading calculated without taking reinsurance into consideration
A is the loading calculated with regards to reinsurance

NP: s the net premium.

In order to check the calculation, if the commission is completely equal to the
loading, i.e. c=A/(1+A), then:

gl
A=g37A=7) 2-A+D)-2-(1-1) A+A2—-1+2A-r

Avb: — — —
r-A+A)+A-AQ-r) r+r-A+1-21-r

A
T'+1—+/-{'(1—T)

(16.12)
If there is no reinsurance, i.e. if r=1, then the result is also:

A—c-(1-1)

Vb:—_
A 1+c-(1-1)

A

(16.13.)
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17. SOME PROBLEMS OF THE LIFE
INSURANCE INDUSTRY

KEY WORDS
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In the following we try to deal with some of the problems regarding life insurance, though our
list might be incomplete, we decided to create a kind of logical order. The reasons are mainly
practical, as during his own business the author was mostly faced with these problems and
has good reason to suppose that others are or will be confronted with them as well.

17.1. Some Problems of Founding a Life Insurance
Company

It was mentioned previously that a typical life insurance is different from the other
insurance types in two aspects:
1. Claims can be forecast with high accuracy,
2. The insurance contracts are usually signed for decades, and the premium paid by
the policyholders creates the funds for claims and expenses gradually.
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These special features are reflected in the profitability of the newly launched insurance
companies. It is natural that every company, so as every insurance company, whether
its main products are life or other kinds of insurance, show a deficit in the first years of
its existence. The main reason for that is that the expenses of founding such a company
(buildings, rental fares, salaries, devices, such as personal computers and software)
has not been compensated yet by sufficient premium income. However, compared
to property insurance companies, the life insurance companies have a specific initial
source of loss. This specific source of loss can be connected to the problem mentioned
at the topic of zillmerization, namely that (in the case of insurance with typical, i.e.
regular premium payment) the expenses of the insurance companies resulting from the
life insurance (commission, medical examination, policy administration) incur at the
beginning of the term, while the cover of these expenses from premium loading are
arriving in a relatively slow rate. One possible solution to this problem is zillmerization,
which means that the insurance company borrows money from the premium reserve
of the client. This sum can be that part of the risk premium in the first year or years,
which is not essential for paying up the possible death in that year. If the insurance
company determines the commission level to such a degree, that the sum borrowed
by zillmerization meets the expenses of signing the insurance policy, this problem
ceases to exist, which means that the newly founded life insurance company cannot
be differentiated from the newly founded property insurance companies in the terms
of initial losses. However, if the fights for the best agents in the business force the
companies to decide on a higher commission rate, then this results in the above
mentioned additional loss factor.

In these cases the insurance companies appropriate larger sums for the signing of
an insurance policy than the premium income of the given policy in the first year.
This means that the better the launching of the insurance company is and the faster it
gets new insurance policies, the higher losses it has in the first few years, or until the
new policies outnumber the old ones that managed to recover their initial losses. This
period producing losses can last up to 5-10 years. This is usually longer than the loss-
producing period of the newly founded property insurance companies, as in the case of
(usually one year long) property insurance policies the initial loss factor caused by the
commissions is missing. That is why life insurance companies are usually founded by
firms with high capital investments that have the time to wait out this period of 5-10
years.

The life insurers’ course of business is safer than the property and casualty insurers’,
due to the predictable feature of the claims. On the other hand, by means of the premium
reserves bound by the policies for several years, the life insurance companies obtain
sources that can be invested in long terms. In the case of property insurance, these
incomes are missing or insignificant.
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It is natural that even the experienced and calm owners would like to shorten the
initial loss-producing period. That is why the pressure set by owners is particularly high
to increase the premium loading in the case of newly founded life insurance companies.
The effective barrier of this can be the competition, if its impact is not neutralized.

On the Hungarian market there was a big insurers’ greenfield operation boom in the
early 1990s. That time insurers struggled with similar problems, because the majority of
them were newly established. One of the consequences of this, that the cost component
of the life insurances were characteristically high and this was not really mitigated by
the competitive pressure from older insurers.

17.2. Some Problems Arising in the Course of
Company Operation

17.2.1. Product Development, New Policies

Product development is a strategically important area of every life insurance company,
as it is the process of product development that determines the range of products
defining the face of the company.

Most of their products can be traced back to the basic types of elemental life insurances
mentioned earlier, however some details of the particular conditions (the possible entry
age of the insured person, the possible duration of the policy, the age and sum limits of
the medical examination, exclusions etc.) are usually different, characterizing a given
company. The task of the product development process is to “monitor well” the needs
of potential customers and to create a the “mix” that satisfy them perfectly from the
available raw material.
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During the process of development it is not only the marketing, but also the insurance
technical aspect that must be considered. Let’s see an example: if the insurance
regulations provide special tax reductions in case of term insurance policies but not
in the case of endowment ones'®, then the insurance companies might be incited to
sell their endowment insurance policies not as an endowment one, but divided into
independent term and pure endowment insurance. However, with this solution the range
of possible premium increasing and profit sharing methods will be technically narrowed
down. It is only the technique of revalorization that goes well with this solution, as
this is the only technique where the insurance premium of both the term and the pure
endowment insurance increases in the same degree and the initial proportion between
the two sum assureds — that can be e.g. one to one — can last for the whole insurance
term. If the company chooses a system for increasing the insurance premium that —
let us say — depends on the inflation rate, then the increase of the sum insured in case
of term insurance and pure endowment insurance will be different already in the first
year, as in this system it is only the amount of premium increase that is given, but the
increase of the sum assured depends on the proportion of premiums in accordance with
the tariffs, and in the case of the above mentioned two different policies it can be the
same only by chance.

There are certain cases when some information is missing during the process of
product development and this has to be surmounted by technical solutions. For the most
of Hungarian insurance companies such missing information can be the product type
selection (mortality) table that shows the rate of mortality among those who choose
different policies (such as term life insurance or life annuity insurance), since the auto-
selection works in the way that among people choosing term life insurance the rate of
mortality is higher from the average, while among people choosing annuity insurance it
is lower. In the case of term life insurance the insurance company has the right to apply

%9 In Hungary — for example — tax benefits concerning to life insurances have been always changing
after 1990. Sometimes all kind of life insurances were preferential, sometimes only a few. However, a
fix element of the tax regime, that the insurance benefit (all kind of, not only life insurance) is tax free.
Internationally about pension funds it is widespread the classification of EET etc, where E = exempt
(from tax), and T=taxed. The first position marks the inpayment (premium), the second the vyield,
and the third the benefit. This can also be used for life insurances. Justifiable, because equitable
regimes can be considered only EET and TTE. The EEE obviously rearranges the taxpayers money
to the savers, however the TTT means undue taxing. The moderate versions of TTT are ETT and
TTE. In Hungary for life insurances mainly the TEE is in effect, but for some products the EEE. In
some periods EEE was the common. Mention must be made life insurance in Hungary is traditionally
exempt from VAT, which is questionable and sometimes the need for change arises. However, it is
problem, that not really clear what should be the basis of this tax, since the whole premium obviously
not a good one. Internationally this problem is generally solved by separate insurance tax which was
introduced in Hungary at the beginning of 2010s for some non-life branches. The theoretically right
solution — without known international example — would be the definition and publication of the price
of insurance (see Banyar-Vékas [2016]), and this would be the basis of VAT. The price is practically the
the cost component in the insurance premium.
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premium correction factors during the process of underwriting, which means that the
selection table is not an urgent need. However, in the case of annuity policies generally
there is no underwriting, (although this practice internationally is just changing), so
there is no chance for correction, i.e. the effect of auto-selection must be calculated into
the insurance premium beforehand. Without the selection table insurers usually use the
method of age decrease, which means that during the calculation they consider every
insured to be five years younger than their real age, which results in a higher premium.

The method of age decrease makes the calculations more simple by means of saving
special mortality tables and it is even good from the aspect of marketing. For example,
when price differentiation was possible between men and women, some insurers did
not use a special mortality table compiled for women to calculate their insurance
premium, but used the men’s mortality table but such a way, that it considered the
female customers to be five years younger than their real age.™

17.2.2. The Safety of the Insurance Company

If we want to formulate generally what the product sold by an insurance company is,
we could say it is safety itself. That is why it is extremely important for the company
to be stable, creating safety for itself as well. (Naturally need to know, that the 100%
extent is not possible, and neither the regulator seeks to reach it. The aim of the EU’s
regulation to reach the 99,5% safety level.) This effort for safety can be traced back in
all momentums of the functioning of an insurance company. Through the examination
of the “life-cycle” of a concrete life insurance policy, let’s have a look at the safety
solutions that the insurer uses.

Everything starts with product development and the selection of the proper product.
The product sold later must fit into the risk managing system of the insurance company
(and vice versa: this system must be worked out in accordance with the product). That
is why it is important to know the specialities of the risks embedded in the product
itself. With a short bypass let’s have a look at the traditional life insurance types that
are important from this point of view. Where the risk of the company is the death of the
insured person, the most considerable ones are the following: the term, the endowment
and the term fix life insurance. If we look at the risks of the company, the order increasing
by risk is term fix, endowment and term insurance. It is obvious that the term insurance
carries larger risk than the endowment insurance, since in case of endowment insurance
the pure endowment part decreases the effect of the risk part. The reason for the term fix
to carry smaller risk than the term one is that the insurance company pays in both cases,
but in case of the term fix benefit payment is always at the end of the insurance term, while

40 Since they usually live longer.
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the endowment insurance pays in case of the earlier death of the insured before the end of
the term. The lower risk is indicated by the lower fluctuation of claims. If the insurance
company does not want to deal with underwriting too much, then the best choice is to sell
term fix insurance, as the Austrian companies entering the Hungarian insurance market
and selling life insurances illegally have done in the early 1990s.

After the insurance application, but before signing the policy the insurance company
carries out a very precise underwriting procedure (discussed in more detail under the
chapter 17.5.3) in order to filter out the adverse-selection.

If the risk is death type (and not pure endowment type as in the case of annuity
insurance) and the sum assured is more than the risk bearing capacity of the insurer,
then the insurer reinsures the policy.

The risk bearing capacity is connected to the variance of claims, which is connected
to the level and distribution of the sum assured. The maximum level of variance can be
such that the insurance company can pay incurred claims with high probability — using
its capital resources and reserves.'

Reinsurers usually sign short term (mainly one year) contracts only for the death
sum assured (to be more precise, for that part of the sum assured that is above the
premium reserve — the so called “sum at risk”) with the life insurance companies,
which is why they do not create premium reserves of the undertaken risks. The net
premium of the reinsurance is usually calculated with the help of a mutually accepted
mortality probability sequence. After the issuance and the possible reinsurance of
the policy, the insurance company starts to collect the insurance premiums and build
up the premium reserve. To make sure that the premium reserve can cover the costs
of benefit payments, some insurance companies use the method of conservative
premium reserving, which means that in the premium reserve calculation — leaving
everything else the same — the company considers the insured person to be one
year older than his real age, thus resulting in a higher premium reserve all together
(because this method doesn’t have the same effect on every single policy) than without
the age increase. As we have mentioned before, this method is called “conservative”
premium reserving.'«2

The created premium reserve must be invested by the insurance company and in
the case of traditional life insurance policies it has to reach the guaranteed yield in
accordance with the technical interest rate. In this investment, safety is essential for

41 Which are controlled by the minimum requirements, the so-called solvency regulations of the
European Union.

42 According to the new insurance regulation in the EU effective from 1 January 2016, the so called
Solvency II, such hidden safety margines are theoretically forbidden, the reserve has to testify exactly
the risk at that moment when it is valued on the basis of our actual whole knowledge. All the other
(unexpected) risks above this is covered by the solvency capital.
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insurer. This emerges differently at the traditional life insurances, where the yield
is (partly) guaranteed and the modern ones, where not. In case of the reserve of the
traditional life insurances the basic principle is that if the company has to choose
between the secure but low yield and the insecure but high yield investment form,
then they prefere the first option. That is why the clients of an insurance company do
not expect especially high, but rather safe yields from their insurers. The safety of the
investment is secured by the method of diversification, i.e. the insurance companies
themselves use the strategy of self-insurance. Above this it is expedient to match
the expiries of investments and the insurance contracts to each other (asset-liability
matching = ALM). The large part of the modern insurances are provided any yield
guarantee by the insurer, here the investment risk is the client’s risk. It can also be
interpreted, that the insurer solved the problem of safety it sought to achieve in the
field of investment of the reserves by introducing the modern insurances.

And finally before benefit payment is due (in case of death, maturity, paying the
annuity) the insurance companies investigate the justness of the claim carefully to avoid
insurance frauds.

17.3. The Sale of Life Insurance, Sales Channels

The most important segment of a life insurance company from the point of profit (if
there is a “most” important segment at all) is the sales network. As the life insurance
policies are typically long term contracts, it is extremely important to make sure that
the clients choose this type of insurance not because of a sudden decision but after a
thorough consideration, which means that they consider the premium payment to be
advantageous after several years as well. Since ordinary people in Hungary do not
possess even a minimal level knowledge of life insurance and insurance at all, it can
be presumed that they will receive the greater part of their knowledge on the subject
from the insurance intermediary™. That is why it is especially important to have well
educated intermediaries, whose interest is to offer real and not false information to the
clients. This is the main reason why “passing” agents (who are not professionals, only
try to sell a few occasional policies) are not suitable for the sales of life insurance. The
best thing for an insurance company is to work with the same, stable educated team of
agents, who would not sacrifice their “professional good name” for the sake of some
short term advantages (insurance policies based on manipulated data, that are this way

43 From the agen who represent the insurer and from the broker, who — theoretically — represents the
client. In case of economically strong corporations, brokers probably really represent the client, but
this quite questionable in the case of majority of the life insurances.
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unstable). Unfortunately, in Hungary it happens quite often that the agents are bunglers
not doing a satisfying job. (The scale of bunglers is very extensive. It starts with some
basically honest agents whose only reason for selling a life insurance policy is “why not
pay life insurance premiums instead of paying for 20 packets of cigarettes each month”
and it ends with the type — acting in bad faith — who offer a very high and long term
yield (exceeding the interest of the best bank deposit) after the premium reserve (acting
as if the likvidity of the two would be the same).

Bunglers can cause great damage not only to the clients, but also to the insurance
company whose policies they sell. It is not just about the dissatisfied clients who can
deter everyone in their environment from the given company and even from signing a
life insurance policy, but about the possibility that the level of undertaken risk is not
clear to the insurer due to false or unsatisfactory data provided by the bungler agents,
and so the insurance becomes effective with a premium lower than necessary.

There are several sales channels for selling life insurance policies. The traditional
way is the sales through insurance intermediaries (agents or brokers'+).

Apart from some exceptions the sales through brokers is not so widespread in
Hungary, however, the multiple agent enterprises are quite widespread in life insurance.
The main reason for this is that the brokers are usually specialised for the sales of
the valuable property insurance policies and not for the sales of life insurance, that
can be considered as a mass insurance type from this point of view. However, there
are certain signs that in building their own network, insurance companies are using
elements characteristic of broker firms (without transforming their own network into
a broker firm). Some of the insurance companies start to build up networks with units
owned by the manager or managers, that are in contractual relation with the insurance
company and are selling exclusively their policies (so they are not brokers), and these
managers employ the agents, who are usually enterpreneurs. Regarding the settlement
of accounts, the process is the same as in the case of broker companies. Multiple agent
firms, which organizationally independent from insurers, but which represent insurers
towards clients are quite widespread, however their aggregate market share is fluctuant.

In Hungary life insurance companies sell their insurance policies primarily the traditional
way, usually through their own or multiply agent network. Some specificity of the functioning
of the insurer’s own agent network we will discuss it later under subchapter 17.4.

The modern life insurance sales channels can be alternatives of the insurance
company’s own agent network:

™4 In Hungary around the term ,broker” there is some uncertainty. By definition this is the independent
insurance intermediator who represents the client. But sometimes it is used as an insurance
intermediator who works as enterprise, even when this enterprise is the angent of an insurer. This is
a lax, but widespread wording.



312 Banyar Jézsef: Life insurance

» branch offices of banks and the Post (“bank insurance”)
+ direct mail,

+ call-centres,

- the Internet

+ others.

Sales through the branch offices of banks and the Post is quite widespread in
Hungary, and some insurers are owned by banks'%, and for some of them the only sales
channel is the bank (or Post) branch office. The success of bank insurance depends
strongly on the traditions of the given country. In some of the Western countries (e.g.
Portugal, Spain and Belgium) this is the most important sales channel, but in other
countries it has only marginal role — Hungary is in between the two. However, it is
important to mention that it is only the very simple life insurance products that is
suitable for sale in bank offices, which means that the structure of products offered by
banks is very different from that offered by agent networks.

The method of Direct Mail (when the companies send letters to clients offering
their life insurance products) is not present on the Hungarian market today. Although
there were several attempts to introduce this method, it is not probable that it will be
successful in Hungary.

The Call-Centres are in the same position as the direct mail method, but there were
more attempts made in this area.

The Call-Centre as a sales channel means selling through phone, and it has two
different types: the active and passive type.

The Active Call-Centre is when the insurance company operates with outgoing
calls, i.e. it is the call-centre that turns to the potential clients offering them the services
of the insurance company. In some countries (e.g. in Great Britain) these active call-
centres are really successful in the sales of certain community insurance types (mainly
in the case of house- and third-party insurance policies), but (until now) failed almost
everywhere in the case of life insurance,

The Passive Call-Centres are much more common, and almost universal among
insurers. The main point of this call-centre is that the insurance company advertises in
the media the number of the call-centre, which is usually free and can be reached night
or day, and the products that are sold by calling this number. There are many passive
call-centres in Hungary, but the records show that the clients usually dial these numbers

1% However sometimes the owners are changing, also the banks are buying and selling insurance
companies. The opposite owner structure (insurance company owns bank) is uncharasteristic,
however there were some attempts (which proved unsuccessful).

146 There were two unsuccessful and terminated attempts to introduce the active call-centres for the
sales of life insurance in Hungary at the end of the 1990s.
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not with the intention of purchasing but to make complaints and report claims. That is
why their importance is chiefly not in sales, but in follow-up of the contracts.

It is possible to buy life insurances through Internet, but in practice it serves much
more the information of the clients, and the clients with buying intention are directed to an
agent of the insurer. It is done partly because of the so-called ,,chanel-conflict”. Namely
the agent network resents, if the insurer try to by-pass them during the sales process.

From time to time insurance companies launch other sales channels as well. Some
examples: they have tried to sell life insurance policies in post offices and through trade
union members.

Lets have a detailed look at the historically most important (and also at present one
of the most strong) sales channel: the insurer’s own agent network.

17.4. Sales Through the Insurer’s Own Agent Network

17.4.1. Network Organisation and Management
The agent network can be independent or be the part of a “general” network (i.e. the
regional representative system of an insurer). In accordance with this there are two
major types of networks in Hungary:

- classical branch offices, and

- networks dealing with sales only.

It is usually the non-life or composite insurance companies that have classical branch
offices, (small regional offices to where the client can simply go into) because it is
the property insurance where it is important to hold policy administration and claims
handling in a branch close to the insured property. The main point of the classical
branch office network is that the branch not only deals with sales, but also with risk
underwriting, policy administration and claims handling. The sales itself is only one
function of the network unit, and the leader of the sales team is not the same person as
the manager of the branch but one of the substitutes.

In the case of specialised life insurance companies it is not reasonable to have a
classical branch office network, as the customer service and claims handling can be
carried out centrally as well. Here it is enough if the network deals with sales only.
That is why some of the composite insurance companies have tried to establish an
independent network which is different from the networks dealing with property
insurance and deals only with life insurance sales.

All of the networks (apart from the small insurance companies) have different levels,
i.e. hierarchically divided. The leaders and the staff of the different levels of sales
networks have different names. Some of the companies split the country to regions
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and the leader of these branches are called regional directors. This is common in the
case of larger insurance companies. In most insurance companies the biggest unit of
the network is usually an “area” (e.g. a county) defined in different ways at different
companies, with a leader called “area director” at the top. In the regional system there
are several ’territorial “area directors” under the leadership of a regional director. The
“area director” directs more than one team of agents. At the top of each team of agents
(one team usually consist of 5-20 agents) is the so-called “director of sales” (in some
places the “director of the branch” is also used, but this name can be misleading as it
refers to the classical branch network). The official name of the sales person under the
leadership of the director of sales is the agent, though some people use it unwillingly.
They are usually called mediators, representatives or advisor.

The agents get commission for their work done. This is the most important factor
for them, so the insurer can encourage agents for better achievement by means of the
commission system. The possible types and scale of commission is laid down by the
commission regulation. It is basically the commission regulation that transfers the
will of the centre to the network. It can be said with a slight exaggeration that the
only communication channel between the centre and the network is the commission
regulation. Because of its importance it is discussed in a separate subchapter.

17.4.2. Commission System, Commission Regulation

Regarding to the commission rules — from the point of view of calculability i.e. actuary’s
— there are more than one requirements. (However, fulfillment of these made satisfied
not only actuaries.) The features of a satisfactory commission rules are the following:

It is comprehensive that is, it covers all aspects. Comprehensiveness means
completeness from more than one point of view.

On the one hand the commission regulation must include all of the expenses incurred
in connection with sales. These expenses (as long as such expenses exist) can be the
money given to the directors and the agents to cover their costs of clothing, the costs
of company cars, the fix salary of the directors of sales. These expenses only incur in
connection with sales though they are not considered to be part of the commission
system. From the point of view of expenses comprehensiveness is essential so that the
commission regulation can provide a satisfactory basis for profitability calculations. In
other words it means that the commission regulation must consider the sales network to
be an independent profit centre, so it must include all of the expenses and there should
be no costs in connection with sales that are not part of the commission regulation.

On the other hand the commission regulation must be complete from the point of
view of agent hierarchy as well, since it has to include all of the different posts that are
in any relation to sales. E.g. instructors supervising the network, brokers, possibly the
officers of the bank who sell bank insurance, etc. must have their place in this hierarchy.
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Thirdly the commission regulation must include the detailed description of all
instruments used during the work of the agents such as the method of planning,
supervising and examining the work-plan of agents etc.

Fourthly it must include every encouraging instruments that is different from the
commission such as the system of the prizes of different competitions, the system of
“encouraging” travels, career opportunities for the leaders (and leaders-to-be), that
means not only advances in the hierarchy, but gaining some of the status symbols
connected to the increase in the number of policies sold (e.g. company mobile and car,
etc. regulating exactly the connection between the benefits and the acquired portfolio).

Fifthly it also must include the benefits of that team leader who establishes a new
team of agents on his own that can become independent in the future. These benefits are
essential in making the team leaders interested in encouraging their best agents to be
independent and widen the network of sales.

The sixth feature of the commission regulation is that the regulation must exactly
regulate all commission types that are due according to the retaining level of the
portfolio of an agent or their leaders, so that keeping the portfolio becomes an automatic
task instead of a question of occasional actions.

The good commission regulation is stable in two ways: on the one hand the system
itself has to be unchanged for a long time, on the other hand the commission rates have
to be constant as well. Every effort should be made to have less and less people possess
the power to change the rates, as rarely as possible. (The best solution would be if only
one person, the director in charge of the network could change the commission rates).
The reasons for the change must be controlled precisely.

The commission regulation must be multi-level, which means that the salary of all
the agent leaders of all levels must derive directly from the performance of the agents
in their team exclusively (or at least primarily). The fix salary of the director of sales
expedient to set to minimum and should be paid for a temporary period, which should
be shorter and shorter with the development of the company!

It must be kept in sight that for an insurance company it is better to have no director
of sales at all in one region than to have one with a very high fix salary and doing
nothing for it.

Maximally proportional to performance: that partly means the multi-level feature
in the above sense, and partly that the system must not contain any commission
title (e.g. interventional and procedural commission) that doesn’t increase strictly
proportional to the volume of business, but exactly contrary to it. (The interventional
commission'” is highest when the paying morality of the clients is worst, i.e. when

47 The point of it, that the agent is sent to the non-paying client to collect the insurance premium. This
act is called as “intervention”.
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the insurance company has financial difficulties. Moreover these cannot be calculated
beforehand, and their use is not in line with the requirement of predictability, without
which profitability cannot be measured well.)

Of course, the interventional and procedural commission gave answers to real
problems, so if they are eliminated, new solutions must be found taking over their
functions. The new commission used is the internationally well known renewal
commission continuous (possibly ,,maintenance”, ,,portfolio management”), or —
with an old Italien origin Hungarian insurance term — sperative commission. The
commission proportional with the performance is variable cost , i.e. it can be paid from
the current premiums, so it is easy to plan it.

Making the renewal commission general means at the same time the spreading of
service agents. This means that all policies have a service agent at every moment whose
task is to do every “agent type” job in connection with the policy (e.g. intervention,
handing out letters of premium increase, providing information, etc.). (The system of
service agents is a question of company philosophy. Its application means that company
and the agent do not only deal with the client until the policy is signed, but the agent
serves as a kind of personal financial advisor.)

It is the service agent who receives the renewal commission. At first the service agent
is the agent who managed to sign the policy with the client, but if he leaves the company
or the region then another agent receives the policy. This means that the system of
the renewal commission is general, because in case of a policy the title to renewal
commission never ceases to exist.

A performance proportional commission system means that the commission is always
proportional to the premium income. If the acquisition commission is determined as
a percentage of the first year’s premium then the agent will receive it immediately
when the client pays the annual premium, but will receive it in 12 instalments if the
client chooses to pay the insurance premium monthly. This is called “earned as paid”
commission in insurance terminology. It means that the insurance company can avoid
the problem of commission chargeback.

The agents are encouraged to convince the clients to choose the one year payment
which is the most secure method of payment from the company’s point of view. It
can happen that the acquisition commission does not depend on the frequency of
payment but in these cases the rules of commission chargeback must be laid down
precisely. The renewal commission is always due from the beginning of the second
year in the same frequency as the client pays the insurance premium so it is similar to
the acquisition commission from this aspect. The renewal commission encourages the
agent to intervention automatically as without the premiums paid by the client the agent
won’t receive the commission. Of course the intervention must be backed up with an
interventional list by the informatics and the leader of the agents has to supervise its
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execution. The authority of the leader of the agents has to be defined properly for taking
away the service agent function from those agents who do not intervene satisfactorily.

The commissions are expedient to be “levellized” as much as possible. The levellizing
are similar to “droping”, but their meaning is different: the former one refers to the
ratio of the initial (immediately payable) acquisition and the continuous sperative in the
total commission. The more higher the proportion of the latter, the more levellized the
commissions. For the insurer the good commission system is as levellized as possible
at least from financial and incentive point of view, but for the agents, the situation is
the opposite. The final ratio is a matter of the balance of the power. The two extreme
cases are the only acquisition commission or only sperative commission. The first is the
,heaped”, the second is the ,,levellized” commission system.

Controlled in detail: nothing can be left to the invention of the person using the
regulation. It would carry the risk of creating several different “mutations”, or uses of
the regulation in opposite to the original intention due to “legal gaps”.

The computer record of agents, insurance policies and commissions must be
controlled as well. It is a basic requirement to keep a record of the total commission
history per policy and per agent. The system must allow service agents to move between
policies and teams.

Flexible: it is important for the company to adapt itself to the changing circumstances
without changing the structure and principles. Flexibility is a kind of principle that must
be considered all the time during the development of the concrete commission system.
Flexibility can be reached by some special solutions such as leaving blank positions in
the hierarchy in case of introducing new levels (as yet of unknown purpose) later on.

For the sake of flexibility the insurance company may split the different sales channels
without integrating them into one hierarchy, and plans more than one channels strictly
divided and operating parallel to each other. One example of that is when the elite
policies are sold separately from the common insurance policies by an independent
team, having their own leaders and with a different commission system, etc.

Well-designed: The good commission regulation is well-designed, making it
understandable for its users. This can be achieved by commentaries connected to the
regulations. These commentaries are not part of regulation, but give useful help and
hints to the user.

17.4.3. Recruitment
Organising the agent network is a continuous task due to the natural fluctuation and
the development of the company. The official term for winning new agents over to the
company is recruitment.

Recruiting is usually the duty of the unit leaders as they are the ones responsible for
the satisfactory sales performance that cannot be reached without a team of adequate
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size and quality. During recruitment it is important for unit leaders to know what kind
of agents they are looking for.

From all of the insurance types selling life insurance is the most difficult task. That is
why it is fortunate — though not a basic requirement — if the agents selling life insurance
policies have a college/university degree.

As the life insurance is a long-term financial commitment towards the clients, it is
essential to have clients who trust the company. It is the agent who is the representative
of the insurance company, so the agent has to be able to win the clients’ confidence.

Life insurance is an instrument for making our lives predictable, therefore those
people become clients who have a need (or this need has been aroused in them) for a
consolidated life. The agent has to radiate this consolidation as well, this is why elderly
or middle aged agents are more suitable for selling life insurance policies than younger
ones. This is also related to the fact that the typical client is usually middle-aged. The
agent who represents the insurer naturally has to be such to whom not only the client but
also the insurer can let the management of a part of its finances, e.g. collecting the first
premium without fearing that the agent will spend it to his/her own use (which happens
time to time). Nowadays, the abstraction of the client’s premium by the agent is tried
to be avoided by the insurer not allowing the agent to collect money from the client.

The training of new agents is a very important part of the recruitment process. The
agents must be educated and trained well enough to be able to give thorough information.
Although training is most emphasized at recruitment and directly afterwards, it really
is a continuous requirement as the knowledge of agents must always be adapted to the
changing circumstances.

It is important that recruiting should aim at new agents instead of winning over well
trained agents from other rivals. On the one hand it is a question of ethics, on the other
hand those agents who are won over easily can also leave the new company any time.

17.5. Technical Duties Regarding the Signing and the
Administration of a Life Insurance Policy

It is useful to go through the history of a life insurance from its inception to its
termination to know the different duties that might have to be done in relation to it.

17.5.1. The Insurance Application
The insurance intermediary fills out the insurance application (or proposal) form of
the policyholder and the insured person and collects the insurance premium of the first
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insurance period™“s. The money is transferred in 1-4 days — according to the business
regulations — to the unit handling the contract (the centre or a given branch office).
Simultaneously with the signature of the application, the medical statement form is also
filled out about the health conditions of the insured person and/or (depending on the
age of the insured, the type of insurance and the sum insured) makes an appointment
with the M.D. of the insurance company who examines the insured person thoroughly.

The word insurance application has two meanings here. In spite of the fact that the
active party is usually the insurance company (the agent representing the company),
when a life insurance policy is signed it is the client (the policyholder) who takes the
initiative formally by propesing the company to sign a life insurance contract. The
contract comes into existence when the insurance company accepts the application of
the insured person. It is a practice to use the term insurance application to the form
which is filled out by the policyholder when proposing to the insurance company.

The medical statement, is an official form as well, where there are questions asked
by the insurance company regarding the medical condition of the insured person. The
medical statement must be filled by the insured person as part of the reporting liability
of the insured and consciously incorrect statements might involve punitive sanctions
and finally the refusal of the payment of the sum insured.

The (first) insurance period that the premium collected by the agent from the
policyholder when signing the application depends on the frequency of the premium
payment. In the case of a single premium insurance the insurance period is the whole
insurance term, in case of monthly premium payment the insurance period is one month,
in case of quarterly payment the period is 3 months, which means that the insurance
period is the term covered by the premium.

For the sake of informing the client, the application is usually filled outin two
copies, and the agent leaves one of copy by the policyholder. In our days more and
morewidespread, that the forms are filled out a priori electronically and the intermediary
prints a copy for the client to sign. Because of the same reasons the agent also hands
over the conditions of the given insurance. These conditions have usually two levels:
the General Life Insurance Regulation (or the General Conditions of Life Insurance)
contains the general rules of life insurance policies of the given company including
the most important life insurance regulations of the civil code. The Policy Conditions
contain the conditions of the given life insurance product which might be different from
the regulations laid down by the General Life Insurance Regulation. If the insurance

48 Although today it is forbidden by many insurers. Instead this the clien pays this premium by postal
cheque or electronic way, so the intermediary not handles cash from the client. The reason of this
prohibition were the misuses in this field, when the intermediary used for his/her own the (often very
high sum of) premium from the clients.
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contract is accompanied by different insurance riders then these might each be regulated
by different special conditions.

17.5.2. Policy Administration
The first task in connection with the insurance application is policy administration, that
is a formal and technical check of the data supplied by the client and the completeness of
the application. The person doing the policy administration is called the administrator.
Policy administration — at least a huge part of it — nowadays is more and more automated,
in case of electronic data collection it happens practically immediately

The objects of the supervision are:

- First of all whether all of the required columns are filled out by the client. If
something important is missing then the administrator gives the insurance
application back to the agent who has to visit the client (or clients) again.

- The correctness of calculations, i.e. whether the agent calculated correctly the
following:

» the age of the insured person at the time of the signature of the contract. The
Hungarian practice (which is not exclusive internationally) is that the age of
the insured person is calculated by subtracting the client’s birth year from the
effective year of the policy (i.e. not the whole available information is used
— otherwise: it is supposed as if everybody had been born on 1 of January).

» the insurance premium paid after the initial sum insured. The initial sum
insured is the sum laid down in the application and which serves as the base
to the insurer for calculating the initial premium. The initial sum insured
can be different from the current sum insured — due to inflation handling
techniques, premium increase and investment profit sharing.

» the authenticity of the signatures. (This is important for avoiding the
possibility of agents signing the application instead of the clients to avoid
the difficulties of handling incomplete information.)

If the application and the medical statement is complete and correct officially, than
the policy is ready for underwriting.

17.5.3. Underwriting, policy issuance

To avoid adverse selection, the insurer must use the method of underwriting before
almost all policy issues. What are the risks of the insurer in the case of the different
types of products?

In the case of Term Insurance the risk is that the client will pass away “early”
(before the maturity of the insurance). From the point of the insurance company, those
clients whose expected life span is shorter than average signify bad risk. Underwriting
is to avoid and manage the bad risks of a company.
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In the case of pure endowment and annuity insurance policies the risk of the company
is that the client will be alive at the time of maturity or that the client will live longer
than average. It can be said that at this form of insurance it is the client with a bad health
status who signifies a good risk. It would be logical to adopt an underwriting method
similar to those used in the case of term insurance (medical examination for example)
and if it turns out that the client is in perfect health condition the company would take
the risk with increased insurance premium. However, there is no underwriting in the
case of pure endowment insurance at all. One of the reasons for that is that this kind of
insurance is usually not sold separately (because it is difficult to have it accepted by the
client that in the event of death all the results of saving will be granted to the insurance
company, or the risk community). The other reason is that from the client’s part — as the
probability of surviving is more likely than the probability of death — survival carries
less chance of manipulation in itself, so the possible profit for the client is much smaller,
which does not cause adverse selection on a big scale.

In case of annuity policies the insurance companies compensate the auto-selection
occurring necessarily by the method of age decrease built in the policy, or by using
some kind of projected mortality table. The insurer supposes that only those will sign
an annuity policy whose chances of survival are the best, this way insurance premiums
are higher, but there is no underwriting. This is why it is not worth signing an annuity
insurance for those clients whose chances of survival are worse, which means that the
insurance companies leave a significant potential segment of the market uncovered. This
is why there is spreading a kind of reversed underwriting in case of annuity insurance
policies, which means that if someone is ill then he/she can get reduction from the
insurance premium.™ In those countries where this is already used the underwriting is
quite light, a simple self-asssessment, because the good faith of the clients is assumed.
Naturally it is a question, whether in the longer term, if the life annuity penetration
is increased and the clients are learnt the logic of this, they remain in good faith or
not. It is questionable whether in countries such Hungary, where the good faint is less
widespread is it possible to introduce this kind of simple practice or not.

Underwriting can be avoided by certain methods in certain cases. These methods are
usually used in the case of cheaper mass types of insurance where the expenses do not
contain the cover of underwriting or where the nature of the sales channel is not suitable
for it (e.g. in banks or in case of commercial credit life insurance). The most common
of these methods are:

49 The name of these are impaired or enhanced annuity. More and more widespread the “bulk annuities”
have purchased not individually, but in “group” by pension funds. These also have ,medically
underwritten” versions.
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- group selling — not for selected groups

- applying exclusions of wide range

- gradual increase of the of term sum assured (i.e. the total sum will be valid in 3-5
years, by the time the effect of underwriting would be over. Until then the death
benefit increases gradually starting from a low amount.)

» declaring a waiting period (this can be currently — since already decades, declared
in the Civil Code, it is — maximum 6 months in Hungary)

- guaranteed issued product. In this case the insurer guarantees that in certain limits
it accepts in every account the proposal for death risk, but in the first — let us say
— two years the deatht benefit is paid only in case of accidental death.

Sometimes it is compulsory to have a waiting period in case of underwriting as
well. When there is a waiting period and the insured event happens during this period,
the insurer (apart from cases such as accidents) pays not the sum insured, but only the
premium reserve to the beneficiary. If there is a medical examination before signing the
insurance contract the insurance companies usually disregard the waiting period.

Do not mingle waiting period with cooling off period. This latter is provided in many
countries for many products and services, including insurance. The point of this, that
after concluding the contract, in some period (generally in 30 days) the client can quit
from the contranct without any penalty. In this case the precontract situation is restored.

The underwriting is the process of examining whether the application carries a
normal scale risk or it should apply higher premiums because of the higher health or
occupational risk factors (sport, hobby). There are usually three categories of the risks:

1. Health (its size or the change of it slightly depends on the client’s decision
although it is influancable by the client actively)
. Occupation, sport, hobby (its length strongly depends on the client’s decision)
. Financial
. In accordance with this there are three types of underwriting:
. Medical
. Non-medical

AN B~ WD

7. Financial

The documents of the medical underwriting could be the medical statement and, in
certain cases, the statement from the M.D. (that can have different degrees).

The inputs of the non-medical underwriting are usually the appropriate data of the
application form and filling out a special questionnaire in some cases.

The financial underwriting is not so common, it is usual only in cases with very
high sum insured. The task of financial underwriting is to examine whether the client’s
purpose to sign the policy is well-established enough on a financial basis. The insurance
company must be sure that the client can pay the insurance premium (so that the energy
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invested in the acquisition of the policy was not wasted) and that there is no purpose of
insurance fraud.

In the course of underwriting it is essential to clarify whether the documents supplied
(application, medical statement, the records of the medical examination) contain
enough information to accept the application.

If some additional information is needed, then the underwriters get it from the agents,
by mail or sending the client to a new medical examination.

The results of underwriting can be different:

* in most cases the insurance application is accepted,

* in some cases, when the insured carries a higher risk (has a bad health or because
of other reasons, e.g. has a dangerous job or pursue dangerous sports) the insurer
can increase the premium or declare exclusions. Of course the premium increase
is an alteration of the insurance application, and it has to be accepted by the client.

- in some cases the application can be refused.

One of the possible methods of increasing the premium is to raise the age of the
insured (that finally results in premium increase). Nowadays it is more common to
increase the premium directly with the starting point of the so called extra-mortality.
The rate of premium increase is usually calculated from tables (generally compared
by reinsurance companies). The increase can be expressed in the percentage of the
premium, in per thousand of the sum insured or as a fix amount.

In addition or instead of premium increase it can happen that some events are
excluded from the insurance.

It can happen that the insurance company does not accept the risk and refuses the
application. The refusal can be permanent or temporary, when it is called temporary
decline. The permanent refusal happens only in the case of extremely high risks such as
a very serious fatal illness that was unknown by the client as well. Temporary decline is
usual in case of pregnant women.

If the insurance company accepts the application, or the exclusion or premium
increase is accepted by the client, the next step is the policy issue.

The policy is a document issued by the insurance company containing the fundamental
conditions of the contract. By issuing the policy the insurance company accepts the
application of the policyholder so the contract comes into force at this time.

The life insurance contract has two parts, the insurance application signed by the
client or clients and the policy signed by the insurer.
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17.5.4. Indexation, Indexation Letter

There are certain repeated tasks with every insurance during its term. These are
usually connected to the policy anniversary. The policy anniversary is usually that
day of every year when the policy came into force. Some time ago the practice of the
Hungarian insurance companies was, that they settles the date of the anniversary to
be the first day of the month following the inception of the policy, but this practise is
died out. The commencement of the policy adjusted this way was called the “technical
commencement”.

In the case of traditional insurances it is usually the policy anniversary (or a given
day of the year) when the investment profit originated from the investment of premium
reserve is credited to the client who has the option of premium increase at this time
(this is true for modern life insurance policies as well). Making use of premium
increase options technically means the purchase of new policies (even in case of the
revalorisation technique, though it is not so obvious) that have a term equal to the
remaining term of the original policy, and the entry age of the insured equal to the
current age of the insured person. In case of making use of premium increase options
the premium reserve is the sum of the premium reserves of the initial sum insured and
the increased sum insured.

Due to investment profit sharing and premium increase the current sum insured
becomes higher. The current sum insured is the sum insured determined in the policy
(the initial sum insured) raised with the sum insured of new policies chosen by the client
as an increase option and/or with the sum insured in those single premium insurances
that are obtained by the client through investment profit sharing. If the client did not
make use of premium increase option or the policy doesn’t receive investment profit
sharing (or it is administered on a separate account), the current sum insured can be the
same as the initial sum insured.

With the increase of the current sum insured the current premium reserve of the
traditional insurances will be higher as well.

The premium reserve always consists of the following parts:

- the premium reserve of the main policy,

- the reserves of the investment profit sharing

- and the premium reserves of the new insurance policies purchased by the client
through premium increase options.

About these changes (or about that there is no any change) the insurer annually informs
the client generally via mail. Indexation is generally automatic, but the client can refuse
it. In the mail the insurer also attracts attention of the client for this possibility. The annual
mail in case of UL insurances contains a complex account about the bought and sold units
and their exchange rate, its changes, the fund switches initiated by the client, etc.
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17.5.5. Claims Handling — Making Use of Non-forfeiture Options,
Insured Event, Maturity, Benefit Payment

Making use of non-forfeiture options and the occurrence of the insured event results in
the insurer’s liability of benefit payment. In case of benefit payment the contract usually
ceases to exist, but not in all cases. In case of paying up the policy, partial surrender
or if in unit linked life insurances money is withdrawn from the funds, the policy is
continued. In the case of term fix insurance death is an insured event but the policy is
not terminated. In case of some insurance types the maturity (or “expiry — depending on
the contract) of the policy is an insured event as well (term fix, endowment insurance)
but in other cases it is not (term insurance).

The sum paid is corrected with the sum originated from the differences of the
frequency of premium payment at the time of calculating the benefit. If the insurance
company supposes annual premium payment in its calculations and conditions but
gives the allowance of monthly, quarterly or semi-annual payment, then at the time of
making use of non-forfeiture options and when the insured event occurs, the part of the
annual premium not paid in yet can be subtracted from the amount of benefit.

In case of supposing monthly payment as a basic principle the case is just the
opposite. If the clients chooses not monthly but less frequent payment, a so called
unearned premium here is formed, that the insurer pays back to the policyholder
together when paying the benefits. The unearned premium is the premium for the whole
months remaining from the given insurance period, as it has not been “earned” by the
insurer yet. '®

17.6. The Profit of the Life Insurance Company

The business insurance companies work for profit. (Formally it is not true for mutual
insurers, but in practice the bigger a mutual insurer the more important also for them
the profit.) At the end of discussing the subject of life insurance let’s have a look at the
different parts of the final goal of the operation of life insurance companies. Basically
there are five different types of profit:

+ calculated profit,

- expense profit,

* premium reserve (and capital) investment profit,

80 In the insurance (mainly in non-life) practice this also has an other, although not an opposite meaning.
This is deferred charges. When an insurer makes a balance-sheet it consider not he whole premium
which came in to the insurer as the income of the actual year, only a proportional part of it. The part
of the premium for the next year(s) risks is deferred to the next year. This is the “unearned premium”.
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- mortality profit, given from the difference between the calculated and real
mortality rates
» hidden profit sources.
Of course all of these profit types can be negative as well, which means that the
insurance company has loss. Let’s have a look at these profit types one after the other:

1. The calculated profit is planned to be included in the premium loading and in the
expenses of modern insurance types as one of the expense elements.

2. The expense profit is the result of the fact that the insurance company during its
operation does not use the total premium loading collected to pay for its expenses.

3. As we have discussed before, the investment profit is the interest earned by the
insurer on the premium reserve and the yield of the asset funds of unit linked life
insurances. It is important to know that the profit of the insurance company and the
yield of the premium reserve and asset funds are different, which means that the insurer
can show a loss and still pay profit share to its clients after the yield of the premium
reserves and also the yield of the asset funds can be favourable. Naturally the insurer
doesn’t have to share the yield of investing its own capital, it increases or decreases its
profit and not the clients’.

4. The mortality profit or loss results from the difference between the calculated and
the real mortality rate. If the real mortality is higher than the calculated one that means
mortality loss in the case of term insurances but in the case of pure endowment (and
annuity) insurances it means mortality profit and vice versa. If an insurance company
is not specialised in annuities, then its portfolio is dominated by term insurance types
(where the real risk of the insurer is death, as in case of term, endowment, term fix and
unit linked life insurances), which means that the real risk is the higher-than-average
mortality. If the insurer calculated correctly, there is no general increase in the rate of
mortality among the insured population due to economic recession or similar reasons
and the underwriting was correct, then the insurer has to realise mortality profit. The
reason for this is that from the point of mortality the clients of an insurance company are
in a better position than the national average which is the base of the calculation. Since
people who sign a life insurance policy and can regularly pay its premium presumably
live in good financial conditions and have long-term plans, which means that they care
for themselves etc. In the process of underwriting the insurance company makes a
selection among the population and this creates profit as well.

The mortality profit is not absolutely due to the insurance company under all
conditions. In this regard the practice is different in Hungary. Most of the insurance
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companies keep the whole mortality profit for themselves, but some of them share it with
the client according to the rate of the investment profit sharing. Sharing the mortality (or
maybe also the cost-) profit in some countries can also be a legal requirement — mainly
at mutual insurers, where this practice is logical, because their owners are the clients.
In the developed countries life expectancy has significantly and continuously increased
in the past decades, and this tendency is expected to continue (comp. “longevity), this
way in case of annuities the danger of the mortality loss is high, one can say that it is the
mortality loss and not the profit that can be regarded as “default”. However, there are
some mortality tables taking the annuitant auto-selection into account and projecting
the increase of life expectancy that can be a useful in fighting against mortality loss.

5. The hidden profit sources are not so much “in view” as the “open” profit sources
discussed so-far, but they are just as important for insurers. We try to introduce —
without discussing all types — three different hidden profit sources. These hidden profit
sources are mostly typical in case of the classically calculated traditional insurances.
The transparent structure of unit linked life insurances and the profit-test techniques
used for their calculation make these profit types more open and realised in the above
profit source categories.

The first hidden source is the surrender profit. On the one hand it comes from the
fact that in case of surrender or if premium payment fails than the insurer doesn’t pay all
the premium reserve back to the client. On the other hand the source of this profit is that
the insurance company takes back from the agent the acquisition commission paid in
case of surrender before the end of a given period (for example 2 years). It is important
to know that this kind of profit is not favourable for the insurance companies, because
surrendering the policy means the reduction of the portfolio. On the other hand we have
already mentioned that one purpose of holding back part of the premium reserve in case
of surrender is to balance the expense-increasing effect of anti-selection. Also there are
some cases when commission chargeback from the agent is not possible, if at the time
of surrender the agent does not work for the insurance company any more.

The second hidden source is that the “new” insurance created by premium
increase is usually given to the client according to normal tariffs and the commission is
embedded into the premium loading part of the normal tariff. However, after premium
increase the agent does not receive acquisition commission, which means that this
remains at the insurer as a source of profit. In reality this hidden source is a type of
expense profit.

The third hidden source comes from zillmerization. As we have already discussed,
zillmerization means that the insurance company borrows part of the premium reserve
of'the client which is paid back gradually with all the interests during the insurance term.
The interest paid to the client by the insurance company is the same as the technical
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interest rate, which — mainly at inflationary times — falls behind the market loan interest
rates. This means that can be some interest profit deriving from zillmerization.

It is important to note that the existence of the hidden profit sources does not mean that
the insurance company cheats on the clients as it is possible, that these hidden sources
are the part of the normal profit similar to that of other companies in different sectors. If
it would be possible to gain with this hidden profit sources systematically higher profit
than the normal one, than this would attract new investors into the insurance business
which would push down the level of profit into the normal level.
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18. TECHNICAL INCOME STATEMENT

KEY WORDS

Premium due date Commission chargeback

Direct debit Mathematical reserve

Written premium Unearned premium

Embedded value Technical income statement

Profit dependent premium refund reserve Individual outstanding claims reserve

Reserve for claims incurred but not reported  Surrender reserve

18.1. The Technical Income Statement in General

Every economical organisations has to know the processes and factors that influence its
results. For Some companies, such as insurance companies the demonstration of these
is officially regulated. A document of this kind is called technical income statement. In
the case of life insurance companies — because of the special features of the business —
calculating the profit is a very complicated process requiring many special calculations.

In the following we’ll examine the technical income statement of the traditional life
insurances, because in case of Unit Linked insurances — due to their transparent structure
— it is far more simple to create such a statement. This means that by examining the
traditional type, we deal with the more difficult task'.

The technical investment statement is the appendix of the yearly balance sheet.
The balance sheet tells us the value of reserves and profit on the turning day, but
the processes resulting in these figures are not visible. The purpose of the technical
investment statement (as usually the purpose of income- and result statements
connected to the balance sheet as an appendix) is to show: from the values of
the previous turning day what processes resulted during the elapsed time in the
reserve- and profit figures stated in the balance sheet. The question is that during the
accounting period what happened to the initial assets of money and to the new ones
arriving in the meantime (mainly premium income) until they reach the final figures
of the balance sheet?

*1 However the Unit Linked insurance stands on a totally different “product platform” than the traditional
insurance, so the technical income statement of these insurance types must be examined in a
different way.
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The technical income statement can be closely connected to the profit test, but is
very different from in some aspects. The main difference is that the profit test is a
preliminary test for an imaginary portfolio, but the technical income statement explains
the real processes on the real portfolio afterwards. This means that when making an
income statement we have to use the same model as in the case of making a profit test.
The difference is that we take the real figures as a starting point and considers the real
happenings of the period in question.

Planning and controlling mainly differs from the technical income statement in that
these give an acting line into the hands of the management and a report of the momentary
status of its realization. Planning and controlling doesn’t need to be comprehensive,
precise, dealing with all the details. In the case of the technical income statement the most
important things are comprehensiveness and the precise’ equality of the appropriate data.

The technical income statement shows the processes resulting in the figures at the
end of the year and thus it is able to split these processes into different parts.

In case of the technical income statement we have to give account of two things:

1. What happens to the money collected during the year? (Mainly to premium
income, but there are other income types as well, e.g. increase of share capital.)

2. What happens to the money already reserved at the beginning of the year during
the next year? (insurance technical reserves, share capital)

The profit consists of five different parts:

. Mortality profit
. Surrender profit

—_—

2

3. Investment profit

4. Profit correction factor
5

. Expense profit

18.2. The Path of the Money Collected During the Year

First we look at figure 18.1. that shows the schematic path of the collected premium
within the insurance company. This figure can be of our help later on as well, though
not all of its branches (e.g. the change of the external sources and the share capital) will
be dealt with and some of the branches (e.g. the risk profit and claims reserve) will be
discussed in more detail."

%2 |t is essential to know that in the practice we have to make compromises and sometimes apply
approximation solutions instead of calculating the precise value.

53 |t was my intention to show a figure that is general and not applied for a concrete life insurance
company dealing with traditional life insurance policies.
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Figure 18.1.: The path of the premium within the insurance company, or the main
cash-flows of the insurer

At first sight the premium income (at this point it is the written premium and not the

actually collected premium income) is divided into two parts when arriving to the insurer:
+ the net premium filling the reserve
- the premium loading covering expenses.

At second sight we have to make a correction, namely that the premium (in case of
regular payment policies) is typically not divided between the net premium and the
premium loading. Because of the gross premium reserving technique, i.e. zillmerization
the division is changing in time. From the first premiums the sum covering the expenses
is higher than the premium loading and much less or nothing fills the reserve, but in
case of the later premiums one part of the premium loading also goes to the reserve.

This is problematic, because all premiums must be individually divided into reserve
filling and expense covering parts. The parameters of the division are:

- the type of insurance's*
» the nature of premium payment (single premium, regular premium or top-up
payment) and the frequency of the payment (annual, semi-annual, quarterly,

monthly)'ss

' And — naturally — the structure of the concrete policy as well (main policy — insurance riders) but that

is not discussed at this point.
® For the sake of simplicity we deal with regular, annual premium payment policies.
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* the insurance term

- the entry age of the insured person

- the sex of the insured person

- the age increase applied by underwriting

» the sum of the premium®*

- the number of the premium payment (this is important because the effect of
zillmerization's is changing in time)

The current premium depends on whether there was a premium increase before or
the client has accepted it or not. Fortunately this does not affect the internal ratios of
the premium.

So, in the end, the premium income is used in two ways: it either goes to cover expenses
or to build up reserves. The difference between the real expense and the sum covering the
expenses is the expense profit or loss. The loss can be covered from the share capital. The
reserves are used to cover claims and surrender benefit payments (and the transforming
of policies, mainly and almost exclusively paying up the policy). The difference of the
expected and real values of these are the sum of two factors: the mortality and surrender
profit. The purpose of differentiating between the two is to monitor the difference between
the “proper” termination of policies (which is the occurrence of the insured event) and the
“non-proper” termination (surrender or transforming the policy).

In the above we have calculated based on written premiums because this is the logic
of the traditional insurance and generally the computer system serves this logic as well.
On the other hand the written premium can be paid earlier or later than the premium due
date. The main reasons of the deviation are:

1. In case of Direct Debit, when the insurer withdraws the premium from the
account of the client:

a) The insurer withdraws the money not at the proper due-date but on a given
date of every month, that can be in certain cases earlier or later than the
due-date. If it is withdrawn earlier than the due-date, the money is put on
a so-called parking account and entered into the books as premium income
only on the due-date.

b) There is no enough money on the account of the client so the insurer can only
withdraw the money later than the due-day or never at all.

%6 1t is important because of volume-depending reductions, but this is not discussed here.
57 The situation is not that bad: zillmerisation not decreases but increases the net premium, so the ratio
of the net premium and premium loading remains constant.
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2. In case of paying by postal cheque or individual money transfer:
a) The client forgets about paying the insurance premium or doesn’t have
enough money, the premium will be paid later or never at all.
b) It happens rarely that the client pays the postal cheque earlier than the due-date.

In case of paying later the insurance company can ask for interest on overdue payments,
but this is generally not practiced by Hungarian companies so there is no need to count
with this correction factor (it would be part of the profit correction factor discussed later).

The insurance company gets a kind of latent interest profit after the premiums paid
earlier but the premiums paid later mean latent interest loss. (Latent, because the interest
of reserves and investment profit sharing is paid according to the written premium —
and in the end this should be compensated by the interest on overdue payments). These
latent profits and losses are not discussed later because:

- most of the premiums are paid by direct debit, which is quite trustworthy.

- in the case of direct debit the interests of premiums paid earlier and later equalize
each other.

- the policies of considerable overdue payment usually become surrendered and
the insurance company assert the interest loss at that time.

- Benefit payments could also be late, and the latent profit of overdue benefit
payment compensates the latent loss due to overdue premium payment, and this
is also not calculated. s

(In the technical sense the exact timing of premium payments is important only in
the case of traditional insurances, where this is already built-in the reserve. In the case
of modern UL insurances the exact timing is important only in business sense and the
liquidity management point of view, because UL insurances are automatically adapting
to the premium payment in any time.)

Altogether the results must be corrected at the end of the year by the following:

(premiums paid in, but not due in the given year) — (premiums not paid in yet
but accounted).

I call the value calculated this way profit correction factor.

All other income must be examined properly according to the accounts. The most
important of these is the commission chargeback (that was paid in effectively), the
others are not significant factors.

If there are other expenses (not connected to the insurance activity), they have to be
compared to other income, and the balance of the two has to be written to the expense
profit.

158 Of course the correct thing would be to determine these latent factors as well, but it would be an
enormous work to do so.
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18.3. The Path of Money Already at the Insurer at the
Beginning of the Year

There are two different types of these:
1. The reserves
2. The share capital of the insurance company

The reserves are divided into two main groups:
1. mathematical reserves
2. other reserves such as:
a) unearned premium reserve
b) surrender reserve
¢) outstanding claims reserve (individual+ IBNR159)
d) profit dependent premium refund reserve (not every insurance company has
to use it)
Since they behave differently (although their behaviour is connected to each other),
they are discussed separately.

The mathematical reserve changes due to the following :
1. premiums filling the reserve
2. benefit payments (death, maturitys)
3. distributing of the premium reserves of the deceased among those still alive.
4. the share of the clients from investment yields (temporarily it can be part of the
profit dependent premium refund reserve — but it is not necessary)

The insurance companies generally use computer systems that calculate automatically
the changing of the above mentioned first three factors with the help of the reserve
functions built in the system, and it is not possible to show these factors separately.

The value of the 4" factor can be clearly determined when crediting the profit share.

The components of the other income elements can change because of different
reasons.

In case of annual premium payment the unearned premium reserve — as the premium
immediately becomes part of the reserve — is not a meaningful category, so it is not
discussed here. The difference between the decrease and the increase would be an income
modifying factor (expense profit or mortality profit). The value of the unearned premium
reserve is usually unambiguous and can be easily taken from the computer system.

%9 Incurred but not reported, international abbreviation.
60 Of which a special case is the annuity.
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The value of the surrender reserve is unambiguous as well. The difference between
the value at the beginning and the end of the year can be accounted for in the expense
profit (or maybe in the correction factor).

The mortality profit must be decreased by the difference between the value of the
outstanding claims reserve at the beginning and the end of the year, because logically
it belongs there.

The insurance company doesn’t necessarily have profit dependent premium refund
reserve. It is formed when the investment profit share is not credited continuously to
the premium reserves. As we are supposing continuous crediting here, we don’t use it.
If it existed, then its value at the beginning of the year would be added to the premium
reserves formally during the year.

The main factors effecting the share capital:
- using up the share capital, if the result is negative and not deferred, and a loan
hasn’t been taken out
- the yield of investing the share capital
- decision on increasing or decreasing the share capital (but this is of course not an
income factor)

18.4. Calculating the Factors of Profit

18.4.1. Expense Profit, Income Correction
This profit factor is calculated as a remainder, so it is defined following way:
Expense profit = total profit — mortality, surrender and investment profit

On the other hand its name is justified because the main factor of this income is the
expense saving (or exceed the expenses if the value is negative).

The profit correction is an important part of the income (according to a decision it
can be accounted independently or can be considered part of the expense profit). This
is formed because we calculate mortality- and investment profit to “theoretical” values,
based on the written and not the actual premium income. With the help of the profit
correction we adjust it to the actual premium income.

According to the above the expense profit is roughly: all actual expenses must be
subtracted from that part of the premiums, written for the given year that is saved
for covering expenses (this figure is corrected by the difference between the written
and actual premium income). It is important to note that those expenses that were
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accounted somewhere else are not part of the total expenses incurred (primarily the
fund management fee can be mentioned here).

The expense profit contains also the difference of other income and other expenses.

One part of the expenses is the interest paid for the capital loan. (The loan itself
appears between the sources as a kind of external source, which equalizes the increase
of assets. The repayment of the capital loan decreases the assets and sources on the
same level, that is why we have to deal with the interest only regarding the profit.)

A separate part of the acquisition expenses should be isolated within the expense
income. Namely: the sum paid for acquisition and that part of the zillmer premium
that is saved for z must be matched. They should be corrected continuously with the
decrease of deferred acquisition costs due to surrender, with the successful commission
chargeback and with the unsuccessful commission chargeback accounted as loss.

18.4.2. Mortality (risk)= profit
The calculation of the mortality profit is discussed in detail in the following. For an
accurate calculation we have to have the components with premium reserve in detailed
figures.
The insurance portfolio is divided into the following groups by policies™:
1. From those components that were valid at the beginning of the year those that:
a) are still valid at the end of the year or came to an end during the year when
the insured event has occurred;
b) came to an end with lapse or surrender during the year;
c) were the policy was transformed or paid up.’®
2. From the contracts signed during the given year:
a) are still valid at the end of the year or came to an end during the year when
the insured event has occurred.
b) came to an end with surrender during the year.
c¢) were the policy was transformed or paid up.’®
Lets see how the mortality risk is calculated in each group:
In group 1.a. the calculation does not depend on the type of the insurance, it can
be pure endowment, term or other kind as well and it also doesn’t depend on whether

Y

The term “risk” profit is more adequate if we also have risks such as accident, that doesn’t originate
from mortality differences.

If the client has the option of adding and leaving components (insurance riders) from the main policy
during the year, then here we have to use the term “components” instead of policies.

Paying up the policy is in reality a kind of policy transformation, but — due to the usual Hungarian
company policy — this at the same time the only type of policy transformation.

This will be an empty set with great probability, group because it is a common policy not allow the
policy being paid up in the first year, and clients are usually don’t want to transform single premium
policies.
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the policy is single- or regular premium. Calculating the net premiums paid is not a
simple task.

In groups 1.b. and 2.b. the mortality profit is not calculated (even if it could be), but
accounted as part of the surrender profit.

In the case of 2.a. the formula of the mortality profit becomes simpler, since there
is no reserve at the beginning of the year (i.e. it is 0) and there is no, profit sharing for
clients or any other plus (shortly “bonus”) bonus paid during the year (because this is
due only at the end of the first year) except the extra bonus in case of death.

In group 1.c. the policy transformation is considered as a surrender and a new policy
at the same time. The difference between the premium reserve released and the single
premium of the new policy (initial premium reserve) is accounted as surrender profit.
From that point on the transformed policy is regarded as a new policy.

In group 2.c the procedure is almost the same as in group 1.c. There is only one
difference, that here we don’t have to register two new policies, it is enough to register
only the second one after the policy transformation. (Though it is almost certain that
this group is will be empty.)

As we do not deal with components without premium reserve (e.g. accident riders),
we only have to mention that the process is simpler there, because there is no premium
reserve, no bonus and no interests.

The mortality profit for the whole portfolio is the sum of the above terms decreased
with the balance of the outstanding claims reserve at the beginning and the end of the
year.

18.4.3. Surrender Profit

In groups 1.b. and 2.b. of the partition of the previous section we simply take the
premium reserves of the surrendered policies, (including earned but not paid bonuses)
and subtract all surrender benefits.

The premium reserve released at the time of policy transformation must be added to
this figure (i.e. we add the premium reserve before policy transformation — including
the earned bonus — and subtract the premium reserve after the policy transformation).

Control possibility: calculating the mortality and surrender profit at the same
time: if we do not differentiate between the individual components of the portfolio in
the general formula of calculating the mortality profit then we get the mortality and
surrender profit as one figure.
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18.4.4. Investment Profit
There are two parts of the investment profit:
- the yield of the invested share capital (the share capital reduced by deferred loss).
- the yield of the premium reserve in the year (the bonus or technical interest paid
to the client during the year — that can also be negative — must be subtracted from
this figure).

From the above figures and from the results of long calculations we get a detailed
picture of what happens to the money of the clients and the insurance company during
the year.

18.5. Calculating the Mortality Profit

Calculating the mortality profit is very important, so let’s look at it in detail.

18.5.1. Mortality Profit of Insurances With Single Premium
The recursive premium reserve formulae suggests that there is a mortality profit if the
premium reserve of the deceased person not only covers the death benefits and the
premium reserve credited to those still living, but reserve is released even above these.
There is mortality loss when things happen in the opposite way (e.g. when none of the
insured of pure endowment insurance die in the given year.)
According to the above mentioned, if we suppose that:
- the insurance year and the calendar year coincide,
- there is no profit sharing,
- there is no surrender and no new policies are signed,
then the mortality profit can be calculated the following way:
(all premium reserves at the beginning of the year compounded
to the end of the year) — (the year end premium reserve of those still living)
— (the death benefits compounded).'s
(In the case of pure endowment naturally the value of death benefits is 0.)
In the end the coincidence of the insured- and the calendar year is not important,
because the result will be the same if we left this supposition.
It is relatively easy to correct the figures with the help of profit sharing: the value paid
during the year is added to the formula (compounded) and the effect of profit sharing is
included in the year end premium reserve (as it usually is).

85 Thus not the so called mortality services reduced with the premium reserves.
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The arriving premium of the new policy must be accounted as premium income
(and compounded to the year end). All the new policies of the year must naturally be
included in the year-end portfolio (if the insured is still living).

But it has to be corrected by the surrenders, because the result of surrender is not
entirely mortality profit — it is mainly surrender profit. The correction is the following:
the initial reserve of those who surrender their insurance during the year is subtracted
from the premium reserve at the beginning of the year and w perform a separate
calculation on this portfolio. Naturally they are not included in the year end portfolio,
which practically means group of “living” policies from that time.

According to the above mentioned, the definition of the corrected mortality profit for
the not surrendered portfolio is the following:

(all premium reserves at the beginning of the year of those not surrendered
during the year compounded to the year end) + (the initial premium reserve of
those new policies signed during the year compounded to the year end)

+ (the profit share of policies terminated but not due to surrender compounded
to the year end) — (the premium reserve of those still living at the end of
the year and the compounded death benefits)'e

In the case of surrendered/lapsed policies the procedure is the following: the
premium reserves at the beginning of the year compounded to the time of surrender can
be divided into three parts:

1. the part given back to the client (in case of surrender)
2. the mortality profit/loss for the last year fragment
3. profit/loss of surrender.

We can also say that the profit of surrender is what remains from the premium reserve
compounded to the time of surrender after subtracting the first two parts (and this way
we have defined its method of calculation).

Calculating the mortality profit is very simple:

(the premium reserves of the surrendered policies at the beginning of the
year compounded to the time of surrender) + (the profit share given at policy
anniversary compounded to the time of surrender (if there was a policy
anniversary until surrender)) + (the value of the profit share not yet distributed
at the time of surrender) — (the estimated profit share at the beginning of the year
compounded’™) — (premium reserve at the time of surrender (including the effect

%6 If we want to make this formula valid for annuities as well, we have to be more general — the sum
insured already paid or the claims already compounded to the year end.

167 Since the estimated value of the profit share not yet distributed is considered to be the part of premium
reserve at the time of policy anniversary, that would be counted twice after distribution. Moreover the
distributed value is a precise value, while at policy anniversary we only have an estimate.
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of the possible indexation)) — (all benefit payments in the given year compounded
to the time of surrender)

Naturally if the surrendered (lapsed) contract was signed during the year we have to
calculate with the initial- and not the beginning-of-year premium reserve.

It is relatively hard to make a clear situation regarding the bonuses not yet distributed
that should be paid after the surrendered policies in the given year. One part of these will
be accounted as investment profit, another part as surrender profit. I think the following
solution is an appropriate compromise (the above relation already reflects this):

- we should estimate the bonus due to the client at the time of surrender (even if we
don’t want to pay it out in this case),

+ if there was no policy anniversary in the meantime, we have to subtract the
estimated bonus credited at the beginning of the year (if there has been a policy
anniversary we have already done this correction),

+ this figure should mean the premium reserve at the time of surrender.

The mortality profit is the sum of mortality profits calculated for the surrendered and
not surrendered contracts.

As a control we should examine whether the above mentioned formula is supported
by the recursive formulae in case of term insurances or not.

The recursive reserve formula of the single premium term insurance is képletét a
(12.18.) mutatja, amit atrendezhetiink a kdvetkez6 formara:

dx+t . o
m-(1—vt-(1+z))=Vt-(1+1)—vt+1
(18.1.)

This can be interpreted easily. If there is no death, then the left side of equation (18.1)

or the sum of this for all policies will be the mortality profit, that is:

Zﬂ-(1—vt-(1+i))
lx+t+1
(18.2)

since at this time we have the premium reserve compounded to the end of the year for
all policies, but these subtracted terms are not needed for the further benefits.

Common misunderstanding: A general “everyday” definition of the mortality profit
is the sum of the following for all policies:
= sums insured x death rate compounded to the end of the year — death benefit
payments compounded to the end of the year
This formula is a more or less correct — though not precise — estimation of term
insurance, that we see from the following formula:
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Ax+t

Dx+t

ld"—”-(1—Vt-(1+i))= 1-v.-(1+0)
X+t+1
(18.3.)

The G-wasn), is not the sum assured, but an estimation of it. This must be exactly

DPx+t
one here.

1 . .
oo isa number greater than one, but (1 -Ve-(1+ z)) less than one, their product
X
is somewhere around one, but not exactly.

18.5.2. Mortality Profit of Insurances With Regular Premium

Payment

According to the relations concerning single premium insurances the reserve of

insurances with regular premium payment (if we do not use the zillmerization) is

different from the single premium insurances in only one aspect, the net premiums paid

at the beginning of the year.’® That is why in the definition of mortality profit this is

the only factor that has to be modified. The mortality profit of insurances with regular

premium consists of the following:

(All premium reserve at the beginning of the year of those who did not surrender
or pay up'® their policy during the year, compounded to the end of the year)

+ (The initial premium reserve (before premium payment) of those who took out
new policies during the year, compounded to the end of the year) + (The profit
share of those contracts that terminated but not because of surrender or paying
up, compounded to the end of the year) + (The net premiums paid, compounded
to the end of the year) — (The premium reserve of those still living at the end of
the year) — (the compounded value of benefits paid'™)

It is a very important supposition in the above that premiums are paid in regularly,
which means that the written premium and the actual premium payment is the same.

For the paid up and surrendered policies the following formula is used:

(The premium reserve at the beginning of the year of the paid up and surrendered policies
compounded until surrender/pay-up) + (All net premiums paid, compounded to the same
date) + (The profit share paid at policy anniversary compounded until surrender (if there
was a policy anniversary until surrender)) + (The value of profit share not yet distributed
at the time of surrender) — (The compounded profit share estimated at the beginning of the

188 In case of more frequent premium payment (not annual) the sum of the reserve can change during
the year.

% |.e. we want to account the effect of paid up policies in the surrender profit! In this case — above this
— we also have to suppose a new, different type, single premium insurance.

70 If we want to use this formula for annuity as well, we have to be more general — all paid sum insured
compounded to the end of the year.
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year) — (the premium reserve at the time of surrender (including the effect of the possible
indexation)) — (Benefits paid in the given year, compounded until surrender)

We can regard paid up policies (by product type) as a separate group of single
premium policies, that commence at the time of paying up, and for which we can
calculate the mortality (or possibly surrender) profit according to the general rules. On
the other hand the mortality profit relevant to the year fragment until paying up and
surrender (both simply referred to as “surrender” from now on) increases the mortality
profit of the contracts existing in the given year.

The zillmerized case differs from the above only in the aspect that the interpretation
of “net premiums paid” must be modified to “that part of the zillmer premium
which fills the reserve”, as it has been discussed earlier. In the classical case this
is P, in the non-classical case this is the sequence of P-s in the first k years, and
A -PZ-d 47T PZ> Diyy 182 mid-value in year (k+1), after that it is PZ.

x+k:n-k x+kin

18.5.3. Deviation from the Standard Mortality Table

When calculating premiums, many of the companies suppose that due to the effect
of underwriting the expected mortality rate will be less than the population-mortality
in the first years, and after that gradually coming closer the expected mortality of the
insured portfolio (used in the calculations) will reach population mortality in some
years. The premiums calculated with this method are naturally lower than the premiums
calculated all the way with the population mortality table.

In this case the premium calculation is typically (but not in every case) done with the
method of profit testing, therefore there is no individual net premium (if there would
be, the net premium would be lower than the net premium calculated the usual way).
The net premium is also used in premium reserve calculations in the case of the profit
test method. However, this net premium is calculated the usual way —i.e. it is calculated
exclusively according to the population mortality table — and not with the mortality
rates decreased at the beginning of the term.

This method of calculating the premium reserve supposes that a larger part of the
premium must be set aside for benefits than what was taken into consideration when
calculating the premium, which means that the practice doesn’t use the same principles
in every area. As the practice is not derived from strictly uniform principles, we have to
choose between the two net premium (and also mortality benefit) calculation methods
in case of calculating the mortality profit. The result won’t be totally correct in either
cases, so it is suggested to choose the simpler solution.
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18.5.4. A Detour: What is the Benefit of the Term Fix Insurance?
When calculating the mortality profit (and generally: when accounting benefits) we
have to face the problem: what exactly is the benefit of the (regular payment) term fix
insurance? In the section below examine this question in detail.

The answer is not totally unambiguous, because the too obvious answers usually
contain contradictions. Such obvious, but not satisfying answers are:

- The benefit is specified in policy conditions, that is the maturity sum paid at the
time of maturity. The basic problem with this solution is that it supposes that it
doesn’t matter whether the insured dies during the insurance term or not, while
we know that in this case the premium reserve is filled up. From the point of the
risk community everything is right, since the premium paid by the clients still
living is enough on the level of the risk community to cover all benefit payments
at the end of the insurance term. However, on the individual level the accounting
does not follow the real happenings.

- In case of death it would be logical to account the filling up of the reserve as a
benefit. The problem with this is that in this case (one part of) the benefit paid at
the end of the insurance term would be accounted twice.

- If the filling up of the reserve is considered to be a benefit, but the maturity sum
paid after the policies of deceased is not (to avoid duplicated accounting), then
we find ourselves in an obvious contradiction with the actual cash flow of the
insured, as these benefits are not used for the filling up of reserves.

The solution to the problem is to define the benefit of the policy in a different, but
equivalent way to make the complexity of the background more visible.

The traditional term fixinsurance is nothing else but a special endowment insurance
(as we have already explained it in the subchapter 4.3.6.). Special, because its sum paid
in case of death is the value of the maturity sum insured discounted to the time of death.
According to this:

- If the insured person lives at the time of maturity then the insurer pays the
maturity sum.

- If the insured person dies during the insurance term then the pure endowment
insurance ends immediately, but the insurer pays the discounted value of the pure
endowment part to the beneficiaries. However, the insurance contract implicitly
contains that the beneficiary does not receive this money but purchases a special
policy without any death risk (in fact a single premium term fix insurance), so he
pays that money to the insurer as a premium and receives the benefit of the new
policy at the time of the original maturity. By that time this sum is reaches exactly
the original maturity sum due to the interests.
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So what should be accounted as benefit?
If the insured person lives until maturity: only the payment of the maturity sum.
If the insured person dies during the insurance term, then the benefit can be divided
into two parts:
- the discounted value of the maturity at the time of the death of the insured (the

policy is terminated at this time but a new one is formed implicitly). But, at the
same time, it must be accounted as a premium income of the single premium term
fix. In fact, this implicit premium income will be the base of the further benefits,
and this helps to avoid the duplicate accounting of the same benefit, but at the
same time we follow the insurer’s outgoing cash flow.

- at the end of the term the single premium term fix insurance is terminated and its

benefit accounted.

The question might arise why is this process of implicit cash flows is necessary in

the case of death. First of all, because the insurer has to react to the important events,

such as the significantly different reserve after death and the lack of further premium

payment. On the other hand, the beneficiary might think that the insurance company

does not provide any benefit at that time, but later or continuously, that is why this

payment has to be corrected by considering it to be premium income (which is the

opposite of benefit payment).

The term fix insurance can placed in the above mentioned relation regarding mortality

profit

the following way:
If the insured person lives there is no change.

- If the insured person dies, then the maturity benefit appears like a new insurance

policy at the time of the death, which means that the compounded single premium
must be considered “the value of the initial premium reserve (before premium
payment) of those who entered the insurance during the year compounded to
the end of the year”, which is a plus figure. Since its source is a death benefit of
exactly the same value, it must be subtracted as “the compounded value of benefit
payment” — so altogether we can disregard the separate consideration of filling up
of reserves at this time.

- In this case at the end of the year the “year-end premium reserve of the still

living” will be the filled up reserve of course.

+ The annuity benefit and the payment of the maturity sum are considered normal

benefits.

Regarding the mortality profit of the term fix insurance, its benefit is the same as for

the everyday people. In case of death the increase of the reserve presents itself only

in the change of the “year-end premium reserves of the still living”, so it is the simple

process that is justified here as well.
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18.6. Embedded Value

The calculation of the embedded value (EV) does not belong strictly to the technical
income statement, but its function is in one sense the same: to get a clearer view of the
financial status of the life insurance company. The calculation of the embedded value
is more and more common in Hungary and everywhere in the world as well. The EV
itself is a method of policy valuation. It tells us the value of an already existing life
insurance portfolio. It is useful to be familiar with its value all the time (e.g. manager
remuneration can be connected to the increase of the EV), but it is extremely important
when the insurance company or one part of the portfolio is for sale.

The generalisation of EV is the appraisal value, that can be defined as the sum of
the EV and the goodwill, where the goodwill is the future development potential (the
value of the portfolio that can be obtained in the future, that the insurance company, the
knowledge of the management etc. “has inside itself”).

There are many subjective values in the EV, that is why it is the change of the EV and
not its actual value that counts.

In case of life insurances the EV gives a more realistic picture of the value of the
insurance company than traditional accounting. (The traditional accounting might show
a bad company as profitable compared to a good company if surrender rates are high
in the bad company, although it is obvious that this is not a good sign for the future.)

The EV can be divided into the following parts:

EV =VIF + NAV

where:

VIF = value of in force

NAYV = net asset value

The VIF can be calculated with a profit testing software. The profit test must be
performed on a portfolio starting from a given moment. The portfolio is usually not the
whole portfolio of the insurance company, but a kind of simpler representation of it (e.g.
the individual contracts are grouped according to age or gender).

The following formula represents the change of the EV:

AEV = VIF*RDR + NAV*RFR + NBC

Where:

RDR = risk discount rate

RFR = risk free rate

NBC = new Business contribution = NBAV = new business added value

7 Based on a lecture held by Tibor Edvi in 2002!
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It can be pointed out from this formula that the EV (the value of the company) can be
increased mainly with new policies.

The AEV itself is not a closed formula, because we supposed that nothing changes.
But in reality there can be several differences:

difference between facts and plans (variation) (+/-)

change of suppositions (that must be introduced in the documents attached to the
calculation of the EV) (+/-)

The success of the management is usually measured with the changes of the EV
purified from all other changes. Such other changes are e.g. tax, mortality, the change of
the benchmark yield, so everything that is an environmental factor and does not indicate
the performance of the management.
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19. THE ACTORS AND RIVALS OF THE LIFE
INSURANCE MARKET AND ITS SIGNIFICANCE
IN THE NATIONAL ECONOMY

KEY WORDS

Bank insurance Defined benefit system
Defined contribution system

Funded system

19.1. The Actors of the Life Insurance Market

The actors of the life insurance market (excluding the clients) can be divided into the
following groups:

- suppliers

* competitors

- mediators

* associations

* regulator

The suppliers are the insurance companies themselves. The most important
insurance companies of the Hungarian market are composite companies (according to
their operational permit, though in reality not in every case).

The most important competitors of life insurance companies in Hungary (but the
pattern is similar in many countries also) are pension funds, banks and investment
funds. However, it is mainly co-operation and specialisation and not the rivalry that
is characteristic of these institutions. It is very common that insurance companies
direct financial groups or are members of such a group, which includes the above
mentioned different competitor companies as well. The bank insurance is a good
example of co-operation between insurance companies and banks and pension funds
will be discussed in a more detailed way in chapter 19.2. Of course, in a wider sense,
these companies remain competitors of the life insurance companies in spite of
the co-operation, and the same way social security is a kind of competitor for life
insurance as well. If we restrict the group of life insurance companies to the group
of joint stock companies dealing with life insurances, then we can say that the life
insurance mutuals are also rivals of these companies but the mutual insurance sector
is characteristically important only in those countries, where the big insurance
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mutuals were created at least one century ago and preserved continouosly since then.
Today already it is very hard to build up a new mutual insurer from the zero to reach
a significant market share.

We have already dealt with two types of intermediaries, the independent brokers and
the agents working for one (or sometimes several) insurance companies. Independent
financial advisors or life-cycle planners are similar to intermediaries but they do not
make mediation, they give only advice. These are already appeared in many developed
countries, but in the Hungarian market their significance is marginal.

Associations are important members of the insurance market, of which can be more
than one in each insurance subsectors — because they are organized on a voluntary basis.
However, in a specific country the most important from these are the associations of the
insurers and the independent intermediaries. In smaller countries — as in Hungary e.g'?
— insurers generally have an only one association, in bigger countries can be more, for
example by activity (life insurance, non-life insurance, car insurance, etc.). Association
for independent (or maybe dependent) intermediaries can be more than one even on
such a relatively small market than the Hungarian one. They play an active part in
of giving opinion on Bills regarding the insurance profession, in lobbying for more
favourable regulations, operate ethical codex and a committees, examine and spread
international experiences, etc.

The regulator of the insurance market is naturally the Hungarian state, which
performs this task on the one hand by producing regulations, and on the other hand by
operating institutions that monitor the compliance of these regulations. The rules are
prepared (laws, government regulations) and published (ministry regulations) primarily
by the Ministry of Finance. The compliance of regulations and laws are monitored
by the organization responsible for the supervision of the financial organization. Until
2000 in Hungary this was the State Insurance Supervisory Authority, then the integrated
“super supervisor”, the Hungarian Financial Supervisory Authority (HFSA), which
supervised all kind of financial institutions until 2013, when it was integrated into
the Central Bank of Hungary. The Hungarian developments anyway on this field are
following the international developmens — at least more or less — especially the practice
of the UK (although not precisely). First in UK was created an integrated supervisor,
the Financial Supervisory Authority-t (FSA), curtailing the supervisory licenses of the
Bank of England. Later this Authority was splitted into two parts, a prudential and a
consumer protection authority, and the prudential part was integrated into the central
bank.

2. Although this is the matter of point of view. For example in Hungary also the agricultural insurance
associations with almost immensely small market share have their own alliance. We could even
consider it as a rival alliance, but it is not expedient.
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19.2. The Connection Between Life Insurance and the
Social Security System and Benefits

Being so significant, and being the functional supplement of the social security pension
scheme (and also the health insurance scheme, to a lower degree) and — in a certain
sense — its rival as well, the social security pension system — including the institution
system of pension funds — is discussed in a separate chapter.

The Hungarian social security system (as it was already discussed in the Chapter 3)
has two subsystems: the pension- and the health insurance subsystem. Life insurance
has connections with both subsystems but the importance of these connection is not the
same. The connection between life insurance and the social security health insurance
subsystem mostly comes from (accident and sickness) insurances taken out as riders
to life insurance policies — that would be non-life, but are accounted in the life branch.
As these policies are important, but all the same only supplemental elements of the
life insurance policy, we’ll not discuss the relation of life insurance and social security
health insurance in more detail.

The connection with the pension scheme is closer and the two spheres can be
compared more easily. The aspects of comparison are:

+ goal or function,

* operating system,

- relation between payments in and out,
- the reason for joining,

- profit.

The goal of the social security pension scheme and life insurance is almost the same:
to provide for the financial safety of old age. However, this goal can be achieved in
different ways.

There already are certain differences in the main goals. The social security pension
scheme tries to be comprehensive and to provide some kind of benefit for every member
of society (this goal can never be reached entirely). Life insurance, at least in case of a
single company never has this kind of goal. The maximum is to provide this benefit for
those members of society who represent a sound demand.

Apart from the common goal and function, life insurance has further functions as
well. As we have already discussed them when discussing the different life insurance
types, here is a brief list of the functions missing from the social security system (or
performed only on a basic level):

- expenses of funeral and covering inheritance tax (in the case of whole life),
- savings for the benefit of a child (e.g. in the case of term fix),
+ providing for relatives left behind (term insurance, widow and orphan annuity).
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Life insurance operates only as a funded system, whilstthe social security pension
scheme operated only in the so called pay-as-you-go system.

The main differrence between the two, that in the funded system all payments made
by the insured in his active period are accumulated on a separate savings account and at
retirement the client receives from the accumulated payments an annuity with a capital
value equal to the accumulated sum. In other words we can say that everyone receives
his own saved money as a pension, ' and if the risk community would split up, every
member would get his own money back (increased with interests).

In the case of the pay-as-you-go system the risk community does not accumulate
anything, the total of all contribution payments is enough only for covering the pension
benefits of those who are retired. If the risk community would split up, no-one would
get their contribution payments back, and the persons retired wouldn’t receive any
pension benefits in the future, as there isn’t any kind of reserve accumulated in the
system. As the Hungarian social security system operates mainly in a pay-as-you-go
system, those who are presently contributors must hope that the system will still operate
at the time of their retirement. If it wouldn’t operate at that time, they couldn’t expect
to receive any benefits from anyone.

This means that in contrast to the funded system, the pay-as-you-go system operates
basically without reserves'.

It is common to introduce another pair of categories used for describing pension
systems: the concept of Defined Contribution and Defined Benefit systems. In the first
case the contributions paid during the active years and their interests are strictly taken
into account, and at retirement the valid pension annuity is calculated based on these.
In the second case there are some regulations used for defining the valid benefits at the
time of retirement, and contribution payments are adjusted to this. In the case of defined
contribution there is a strict individual equivalence, while in the case of defined benefit
the contribution payments and the received benefits equal only on the level of the whole
risk community. ¢ Life insurances are defined by contribution, but the present pay-as-

73 Or maybe during the accumulation is also created a risk community — esetleg a felhalmozas soran is
képeznek egy veszélykdzdsséget — cp pure endowment!

Of course this is only one opinion. The other one is that the pay-as-you-go system has implicit
reserves, namely the guarantee of the state. From the point of view of the state this sum is national
debt, and since it is not accounted, the debt is implicit as well. That is why if the risk community would
split up, the state would repay the implicit national debt — from other income — which means that it
pays the pensions “earned” by contribution payment. Everything depends on what the state does.
It have to mention, that — on the basis of what we explained in the Chapter 3 — it would be possible
to transfer this system, by an appropriate reform, into a special funded system. The special capital
(funding) here would be the human capital, rearing of a new contribution payer generation.

While it is theoretically questionable whether in the social security system the in- and outpayments
have to equal to each other or the human capital investment (child rearing) and the pension given
for it, and the contribution payment is none other than the personal repayment of the human capital
investment.

17:

I

17

o



351

you-go system of the Hungarian social security pension scheme is defined by benefit.
The individual pension funds that were part of the social security system for a while
(between1998 and 2010) also operate in a defined contribution system.

It is worth to mention, that in 1997 a reform was implemented in the social
security’s pension system, which was practically terminated in 2010. The main goal
of this reform to transform the exclusively as pay-as-you-go social security pension
system— on the long term, in several decades — into partly (about 25%) a funded one.
This transformation is gradual and long-term'’s. The organizational units of the funded
system are the private pension funds that are similar to the voluntary funds. "

If we compare the two systems (the pay-as-you-go and the funded) we can discover
further differences as well.

Life insurance can principally not operate in a system other than funded. This is
closely connected to its voluntary nature. It would not be worth joining a voluntary
life insurance scheme as a contribution payer in a pay-as-you-go system, therefore this
system can operate only on a compulsory basis, regulated by the state.

There are huge reserves in the funded system that must be invested on the capital
market. The investment of this enormous sum of money stimulates the stock exchange
continuously and causes capital abundance. 7 In the funded system the financial
knowledge of people dealing with these investments becomes more and more important,
just as the role of the investing institutions and the capital markets in general.

In the pay-as-you-go system significant reserves are not created, that is why this
system does not affect the stock exchange and doesn’t stimulate the economy by
investing the reserves. Due to the absence of reserves the role of the investment and
financial knowledge and the role of the institutions is not so important. However, the
bureaucracy and the corporations re-distributing the income have a very important role.

The question can be asked: Why is the Hungarian social security pension system
operated exclusively on a pay-as-you-go basis?

The reason is quite simple and explains why the social security pension system was
initially pay-as-you-go type in most countries. The reason is that the pay-as-you-go
system can be introduced from one day to the other in the sense that it can immediately
provide benefits to those who need it. Of course at the time of introducing this system

76 In other words it can be said that this transformation makes the implicit reserves into explicit ones.

7 Since after 2013 in Hungary the private pension funds were degraded into doomed rudiments with
small membership, in this book in previous chapters it was superfluous to between ,voluntary” and
Jprivate” pension funds, so we have mentioned only the “pension funds”.

78 QOr it is simply encourages the state to spend towards its incomes, sith the insurers are ready to invest
their reserves into state bonds, so to finance the budget deficit. In this case on the stock exchange
only in the special, state bond section of it, will be abundant capital, and the private investment are
crowded-out by the state spending.



352 Banyar Jozsef: Life insurance

none of its beneficiaries have any former savings' in exchange of the received benefits,
although they have “earned the right” for a pension. Actually it is this saved amount —
that should back up the payment of the first benefits — that will be missing from the pay-
as-you-go system until the end'®, and this is the reason why after several decades of
operation it cannot be guaranteed to people who have paid contributions all their lives
that they will get their rightful pension if the system should fall down.

If the funded system had been introduced, then the first generation that can receive
a complete pension from the system would be the generation which entered the labour
market when the system was introduced, as they are the ones who have saved money for
a long enough time. So, the funded system does not solve the problem of those who are
currently in retirement age. That is why at that time the decision was made to introduce
the pay-as-you-go system.

The pay-as-you-go system got into a serious depression by the end of the 1990s in
Hungary (but not only here). The reason for this is that the system is very sensitive
to demographic changes. This system works quite well until there are more people
entering the labour market than retired age, as it is the relatively low payment of the
working can cover the pension of the retired. It still works properly when the average
age of the population does not increase. The increase of the average age nowadays
increases primarily the time spent in retirement, when the person receives benefits
from, and not pays contributions into the social security funds.

Altogether it can be said that the pay-as-you-go system works properly when the
average age stagnates or decreases, but when the population is ageing, in the system has
to face more and more problems. This is currently the case in Hungary, the population
gets older and older and the birth rate is falling.

We have already discussed the principle of equivalence, which means — in the case
of life insurances — that premium payment is proportional to the risk, and benefits paid
are proportional to premium payment. As the outgoing payments depend on chance, we
cannot say that the outgoing payments are equal to the incoming payments, but we can
say that this is true for the discounted expected values.

79 At least in the Samuelson’s version of the PAYG system — which is presently the only one existing
version of it. In the new interpretation of it — mentioned in the Chapter 3 — who rears contribution
payers, deserves the pension, without contribution payment. In this book | also have interpreted the
PAYG system on the basis of its own self-understanding, which is often not fit for a possible, reformed
system. (see Banyar [2014])

In many countries operating a pay-as-you-go system this amount saved had existed earlier, but has
been destroyed in World War Il. The pay-as-you-go system was introduced in most countries as the
replacement of the former funded system, but the systems haven’t been made funded later on. This
does not change the validity of the above train of thought.

This use of the principle of equivalence is sometimes called fair calculation, fairness or actuarial
fairness. It means that there is no systematic redistribution of income between insured persons. The
logic of competition definitely leads to this direction.
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There is no equivalence in the social security pension scheme, only a so-called quasi-
equivalence. The reason of this is the principle of solidarity, namely that some people
in need receive higher benefits than their contribution payments, which can be done
because those who are not in need receive less than their own payment. Because of the
competition and the voluntary basis the principle of solidarity is necessarily missing
from the operation of life insurance.

The principle of solidarity can be seen at many points of the social security system —
however this (as we can see below) is changing dynamically:

» There is a so-called minimal pension that the pensioner receives whether this
sum is “earned” by former contribution payments or not. This is a redistribution
of income in favour of those people who had low wages or short time spent in
work, or both.

+ Contribution payments was counted in the pension in a degressive way, which
means that the more someone paid in the less he received proportionally.
In Hungary this was terminated by law as unfair in 2013. However, it is not
entirely clear whether the pensionability exempt from any degressivity or with
an appropriate degressivity is fair? Namely the people with higher pension will
probably live a longer life so the non-degressive scale means the redistribution of
pension rights towards them.

+ The principle of solidarity works also in favour of women. In spite of the fact that
the average life expectancy of women is much higher, so they will spend more
time in retirement and consequently will receive more pension than the men, this
does not appear in receiving a lower level of pension for the same salary. However,
in pension schemes operating as funded systems and in case of annuities this was
natural until 2012, when in the whole territory of EU the differentiation of the
premium of insurances (include annuities) according to sex was prohibited.

We have already mentioned and pointed out the differences between the two systems,
namely that joining the risk community of the life insurance companies is voluntary,
but the social security pension scheme is compulsory by law. It is because of this
compulsory feature that it can operate on a pay-as-you-go basis and that the principle of
solidarity is taken into consideration.

Currently this difference is one of the main reasons that in Hungary the social
security pension scheme disposes over sums significantly higher than all life insurance
companies together. However, the formers are flow items, but the latters are stock ones
(more or less) long term reserves.

The main business goal of companies selling life insurance products is making
profit. (Naturally it does not pertain to the not for profit mutual insurance associations
— which have in Hungary a very small market share — and the insurance cooperatives,
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which are possible according to the law, but do not exist in reality, only for the joint
stock life insurance companies.) This can be closely connected to the fact that all of
these companies are in private property.

The social security pension scheme is a typical non-profit scheme, the motivation of its
operation is that it is the state’s duty to provide pension for everyone and to satisfy the needs
of the insured. The social security system is not a private property but a state bureaux.

The voluntary pension funds in Hungary were formed in 1994 as a supplement of
the social security scheme. The private pension funds, that were formed in 1998, and
mainly terminated after 2010 are following the model of the voluntary ones could be
considered to be part of the social security pension system.

Without discussing the differences between pension funds and life insurance
companies in detail, let’s see some of their similarities and differences. (We use the
term pension fund when we are referring to both of funds, but mention the different
names when we are speak of the their differences.)

One of the similarities is that both funds and the life insurance companies operate in
a funded and defined contribution system.

One common feature of voluntary pension funds and life insurance companies is the
voluntariness, which makes them different from the social security pension scheme.
The same can be said about the principle of solidarity, which is missing from not only
the voluntary funds but from the private funds as well.

The owner structure of pension funds and the life insurance companies is different.
The pension fund theoretically, and according to the law, is owned by its members
and works on a self-governing basis. (However de facto they are ownerless or — from
another angle — owned by (at least the majority of them) joint stock companies and
managed by a management appointed by these companies — although formally elected
by the general meeting of the members.)

The benefit of the pension funds is mainly the collection and investment of
contributions paid by members, and not the risk elements that are characteristic of
life insurance companies, e.g. the sum paid out in case of death and as an annuity is
significantly higher than the sums paid in.

The pension funds are the rivals of life insurance companies. But apart from the
competition there a co-operation between the two spheres can also be imagined, which
became “part of the system” in Hungary:

1. Many insurance companies operate so-called “fund service companies™ that
provide services to the pension funds. These services can be various from the
founding of pension funds to administration and fund management. These fund
service companies are profit oriented, they do their job in return of fee received
from the pension funds. In fact the biggest funds were founded by insurance
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companies (and by banks in some cases) — though principally it was not allowed
by law.

2. The insurance companies have larger risk communities than the voluntary
pension funds, that is why for the voluntary funds it is worth to buy some
insurance products from insurance companies instead of organizing it for
themselves.

19.3. The Effect of Life Insurance on the National
Economy

Life insurance has direct and indirect positive effects on the national economy. Lets list
these effects.

One of the indirect effects is that life insurance creates the feeling of safety and in
some very important cases safety itself. When we emphasize the role of the feeling of
safety, we are not think of the insurance providing less than people expect, but already
of the fact that the insurance itself makes a lot of people more relaxed and happier
(which is not a negligible aspect for politics).

The economical effect of safety provided by life insurance — as by all insurance types
— is the fact that in case of an unexpected negative event (death or becoming unable to
work) the disadvantageous economical effects will not spread, which means that the
negative effects will be located to the small circle of the people involved. And there the
disadvantageous economical effects will be prevented by the benefit payment of the
insurance company. For example if an enterpreneur who has a loan on the enterprise
dies, it is certain that this person can be replaced in the enterprise. It can happen that
the successors of the enterprise cannot pay the instalments and the enterprise will be
bankrupt, that can have an effect on other enterprises as well, so the negative effect can
spread. This can be stopped by a life insurance that can cover the instalments from the
sum insured, which means that the enterprise won’t be bankrupt if the enterpreneur dies
but the successors can terminate it the normal way. (We haven’t mentioned other, more
distant positive economical effects of life insurances here.)

The direct effects are the following:

1. The companies selling savings type life insurances can be considered from the
point of national economy to be companies that are collecting the small capitals
of the economy and transferring it into a big investable capital. Without this
accumulation these small capitals might not get into the production, or with
a much lower efficiency than this way, grouped into a large capital together
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withthe other small capitals. That is why life insurance companies are among
the largest investment groups in the Western world and their role in stimulating
the economy and producing new workplaces is essential.

. Those business insurance companies that sell savings type life insurance take

over certain benefits from the social security system. This is very important
in those countries where the social security system has difficulties (as in most
European countries, and in Hungary also).

. The savings type life insurance is nothing but postponed consumption. In the

first period until premium payments are more than benefit payments it has an
anti-inflationary effect, since it drives purchasing power away from current
consumption, this way decreasing the pressure of inflation.

As a summary we can say that:

1.

Life insurance creates workplaces not only in the life insurance business but
in businesses connected to the insurance such as banks, financial institutions,
health service.

. The premium reserve collected from the premiums paid by policyholders serves

as a basis that is suitable for investing in the national- or private sphere. This
aggregation has a positive effect on the state of the national economy.

. By means of annuity insurance and creating pension funds #it provides pension

annuity benefits to those who would not get this kind of safety anywhere else.

. Insurance companies (through paying taxes) provide a significant income to the

government. The domestic benefits provided to the insured avoid this money
getting abroad.

. Life insurance companies pay attention to making health services stronger

and to encourage the population to better health care. So, these kind of social
expenses could be decreased.

. Life insurance has an important role in creating the financial stability of the

population. It can be reached by giving the members of society the possibility of
minimizing their unexpected financial losses.

. The society can save a significant sum by organising given social functions in

the scope of life insurance.

82 Internationally the privately held pension funds, not their Hungarian version is widespread for pension
savings. The Hungarian pension funds are much more a mutual insurance type institutions. From
this point of view, the Hungarian regulation is quite unique and its expediency is quite questionable.
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APPENDIX

ABBRIVIATION OF THE
EUROPEAN COUNTRIES

Abbriviation Country

AT Austria

BE Belgium

BG Bulgaria

CY Cyprus

Ccz Czech Republic
DE Germany
DK Denmark

EE Estonia

ES Spain

Fl Finland

FR France

GR Greece

HU Hungary

IS Iceland

IE Ireland

IT Italy

LI Liechtenstein
LT Lithuania

LU Luxembourg
LV Latvia

MT Malta

NL Netherlands
NO Norway

PL Poland

PT Portugal

RO Romania

SE Sweden

Sl Slovenia

SK Slovakia

UK United Kingdom
HR Croatia
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Explanation of Terms

Active phase of life

The phase of life approximately from age 20-25 years to 60-70 years, when individuals
make a living, provide for others and accumulate for later phases of their life from the
income of their own work.

Adverse selection

Selection of the insured persons that is harmful for the insurer. The Hungarian
terminology distinguishes between antiselection and autoselection according to whether
bad faith or explicit intention of fraud from the part of the insured is present or not.

Age of insured

The insurer specifies the entry age (or the current age) of the insured by subtracting
the insured’s birth year from the commencing year (or the current calendar year) of the
policy.

Age Pyramid

A diagram illustrating the composition of the population of a country by age and gender.

Life annuity

The (generally monthly) sum paid by the insurer regularly to the beneficiary declared
in the insurance policy. The annuity can be “life”-annuity, when it is to be paid at most
until the death of the insured, or certain annuity, when the payment is guaranteed within
a given period (or it can also be the combination of these two).

Application, Proposal

Formally it is always the client (the policyholder) who initiates the signature of the
insurance contract by making an application to the insurer to sign an insurance policy
(even if the client wouldn’t have thought of it on his own, but it was the insurer’s agent
who persuaded him into making the application). The policy becomes effective when
the insurer accepts the application. The application form is the printed document, the
client makes the application to the insurance company by filling out this form.

Beneficiary

The person who receives the benefit defined in the insurance policy from the insurer
in case of the insured event. (If the insured event is living until maturity, then the
beneficiary is usually the insured.)
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Captive insurer
Insurer established by a big organization (e.g. a big corporation or the state), which
insures exclusively the asset or employees of this organization.

Loss division

The early operating principle of the first insurance-type organizations. The members
of the risk community divide among themselves the already occurred loss to finance it
together and porteriorly. The opposite operating principle is the risk division.

Risk reduction
A risk management strategy. Using such solutions that lower the probability and/or the
magnitude of the loss.

Prospect theory

Utility theory reformed by Kahneman and Tversky. According to it, the behavior of
people towards losses and gains are asymmetric. People are risk-avoiding towards
uncertain gains and risk-seekers towards uncertain loss. At the same time this bevior
strongly depend on whether this uncertainty is related to small or high probabilities.

Risk sharing

The modern operating principle of insurers, whereby — in contrast to the loss division —
it is not the already incurred claims, but the risks that are shared. So, under this principle
the insurer collect premiums in advance, and pays the losses from the reserves made ut
from these premiums.

Risk avoidance

It means as a risk management strategy, that somebody a priori does not start an activity
whereby a certain type of risk can appear. As a prospect theory concept means to prefer
smaller certain gains to those which expected value is higher, but uncertain.

Risk management
The possible strategies of the management of risk as risk avoidance, risk reduction, risk
equalization, self insurance and the insurance.

Risk equalization

Risk management strategy within the framework of which we diversify our activity
such a way, that the effects of a certain risk are opposite to the different activities so the
outcome will be neutral.
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Risk spreading
Strategies applied by insurers to divide risks. Main metods of it the the reinsurance and
the pool.

Composite insurer
Insurer which is active in both life an non-life insurance.

Mutual insurer
Insurer owned by the insureds. The legal form of it is association or cooperative.

Cash flow

The Income and payout of a certain period from the point of view of an individual
(institution, person) regarding a certain aspect (e.g. loan, maintaining an enterprise,
etc.) all together, represented in chronological order.

Commencement date

The insurance policy becomes effective usually the day following the payment (to the
account, the cash-desk, or to the agent of the insurer) of the premium advance (the
premium of the first insurance period), supposing that the insurer hasn’t rejected the
application within the period available for underwriting (if there is no agreement stating
otherwise).

Computability
The property of a stable system of relations, when its state can be predicted in the long-
term relatively precisely and with high certainty.

Current premium reserve
The premium reserve of the insurance has the following parts:
- the premium reserve of the main policy,
- the premium reserve of the investment profit share, and
- the premium reserve of the insurances purchased by the chosen premium
increases.

Financial planning of the life cycle
The projection of the cash flows of the remaining part of the life cycle, and the creation
of a consumption and savings strategy that matches the long-term goals.

Frequency of payment
Premium payment can be regular:
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+ monthly (12 times a year),
+ quarterly (4 times a year),
+ semi-annual (twice a year),
* annual (once a year),
or single (when the total premium of the insurance is due at the inception of the
policy).
In case of regular premium payment the policyholder can usually change the
frequency of premium payment on policy anniversaries.

General Conditions

Insurers generally summarize in separate regulations the policy conditions that concern
every single life insurance policy, regardless of insurance type. The General Conditions
of different insurance companies are somewhat different — although very similar.

Cohort mortality table

A mortality table that follows the actual mortality of a group of people (e.g. the
population of a country) born in the same period (e.g. in the same year), contrary to
the usual mortality table, which is an artificial table constructed from the mortality of
different generations living at the same time.

Indexation techniques
The initial sum insured gradually looses its real value as time passes due to inflation.
Indexation techniques serve to subdue the effect of inflation. They are truly effective
only if applied together. The indexation techniques are:

* premium increase options and

* investment profit sharing.

Premium increase is obviously only possible in case of regular premium insurances,
while the investment profit sharing refers to both regular- and single premium
insurances (generally with the exception of term insurance). The client decides whether
to make use of the premium increase option or not, while profit sharing is automatically
received.

Initial sum assured, initial sum insured

The sum declared in the insurance policy at the time of its inception, that the insurer
used for calculating the initial premium of the policy. The initial sum insured can differ
from the current sum insured (see there!) at a given point of the insurance term.

Insurance
The creation of business or mutual based risk community, a form of risk transfer.
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Insurance benefit

The benefit that the insurer provides in case of the insured event, and/or the expiration
of'the policy. In case of life insurance this usually means the payment of the sum insured
to the beneficiaries immediately after the insured event, or taking over further premium
payment until the end of the policy, when the sum insured is paid out.

Insurance Event, Insured Event
The event, which if incurs, the insurer provides the insurance benefits based on the life
insurance policy.
In case of life insurance the insurance even can be (theoretically):
- the death of the insured during the insurance term,
- the insured living at the maturity of the insurance policy.
However in practice sometimes also some non-life (mainly accidental and sickness
insurance) events are acting as life insurance events, Besides marriage and child birth
can also appear as insurance events in life insurance contracts.

Insured
The person whose life is bound to the insured event. (It is often the same person as the
policyholder.)

Insured Period

The month/quarter/half-year/year counting from the day the policy becomes effective,
that an individual premium payment covers. The length of the period consequently
depends on the frequency of premium payment.

Life-, accident- and sickness insurance =
Grouping the different branches of insurance according to their subject. The subject of
this branch is the life, health and well-being of the individual.

Life cycle
The financial aspect of the individual’s life from birth until death.

Life expectancy
In any age the number of years that persons of that given age will live in average. A special
case of it is life expectancy at birth, that is the remaining life expectancy at age 0.

'8 There is no single term to define these types of insurance, since the term “personal insurance” refers
to insurances connected to persons, i.e. apartment-, car- etc. insurances beside the life-, accident-
and sickness insurances!
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Life expectancy at birth

The expected (average) age at the time of death of a group of people born at the same time.

Life insurance, life assurance
One of the insurance branches, that gives protection against insured events related to
the individual’s life (death, living until maturity).

Life insurance contract, life insurance policy

An agreement between the insurer and the policyholder, in which the insurer undertakes
the liability against the premium payment of the policyholder of providing the insurance
benefits if the insured event occurs. The general conditions of this contracting are
regulated by the Civil Code.

Long Term Care
Special conditional life annuity which pays benefint (or pays larger sum) only if the
insured (generally because of his/her high age) is not able to self-care and need care.

Maturity
The date when — if it hasn’t been terminated earlier due to death, surrender, or lapse —
the insurance policy expires.

Medical examination

Medical examination is necessary so that the insurer can precisely assess the mortality
risk of the insured. Since the (mortality) risk of the insured increases on the one had
with the (death) sum assured, and on the other hand with the age of the insured, insurers
tie the automatic medical examination partly to a certain level of the sum assured and
partly to a certain entry age. E.g. it is possible that an insurance company does medical
examination every time, if the following age and sum assured limits are exceeded:

Entry age Initial death sum assured
below 45 years Above 2 million Forints,
46 to 55 years Above 1 million Forints,
56 years In all cases

Naturally there might be cases when the insured doesn’t exceed the given limits, but
the M.D. of the insurer still finds the medical examination necessary. This might be the
case if the medical statement throws light on health problems, the severity of which
cannot be assessed solely based on the medical statement.

The expenses of the medical examination are usually covered by the insurer.
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Medical Statement

A form that has to be filled out together with the insurance application, containing
questions about the insured’s health status. Its purpose is that the insurer should get a
satisfying idea of the death risk that the insured person represents.

Moral hazard
A phenomenon when the existence of the insurance raises the probability of the loss,
because the sense of security encourages a more irresponsible behaviour.

Mortality or Life table
A table containing at least the number of lives by age starting from a given population,
but generally also contains the mortality and survival rates.

Non-forfeiture options

The premium reserve of the policy is fundamentally the client’s (the policyholder’s)
money. This way the insurance company has to be able to account for the reserve to
the client if the policyholder cannot continue the insurance with the same conditions.
Possible non-forfeiture options of life insurance policies are the following: surrender,
paying up the policy and policy loan. (The policy conditions specify the concrete non-
forfeiture options that a given insurance policy has.)

Paid-up

Paying up the policy is possible in case of regular premium insurances (if policy
conditions allow). In this case, the client doesn’t pay the premium any more, and the
insurer leaves the policy in force without changing its term, and using the available
premium reserve as a single premium to purchase an insurance of a lower sum
insured.

Social contract among generations

A concept originated from Samuelson, according to which the pay-as-you-go pension
system has to be organized in such a way that the current actives support the current
elderly for the promise that in their old age, they will also be supported by the future
actives.

Pay-as-you-go system

A functioning principle of social security systems popular mainly in developed
countries, according to which the currently necessary benefit payments of beneficiaries
are covered by the current contribution payments of contributors.
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Phases of the life cycle
The most important continuous periods of the life cycle. From the economical point of
view, the life cycle can usually be divided to active-inactive-active phases.

Policy

The printed document issued by the insurance company, that contains the most
important elements of the insurance contract. The insurer accepts the application of
the policyholder by issuing the policy, i.e. the life insurance contract becomes effective
when the policy is issued.

Policy anniversary

Generally the date of the policy becoming effective every year. Earlier it was common
in the Hungarian market that theHungarian insurance companies don’t follow this
practice, and adjust the policy anniversary to the first day of the month following the
date of the policy becoming effective. The commencement of the policy tailored this
way is also called “technical commencement date”.

Policy conditions
The policy conditions contain those conditions of the insurance contract that only refer
to the given type of main policy or insurance rider.

Policyholder

The person who takes out the insurance and generally performs premium payment.

Pool

Portfolio unification. A method of risk spreading when some insurers unify their
individually too small similar insurance portfolios in the case of which the law of large
numbers are not functioning well. The unified portfolio is managed by together from
the risk management point of view.

Premium

A fee (premium) depending on the sum assured, the type and term of insurance, the
insured’s age, gender and medical status, occupation and hobbies, that the policyholder
pays for the insurance benefits.

Premiums due
The insurance premium of an insurance period is due in advance on the first day of the
given insurance period.
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Premium increase options

Most insurers provide the option to clients of increasing the insurance premium (with
certain limitations), and consequently also the sum insured every year depending on
the inflation rate. Making use of these premium increase options technically means the
purchase of new insurance, that have an insurance term equal to the remaining term of
the original insurance, and the entry age will be the current age of the insured. In case
of premium increase, the premium reserve will be the sum of the premium reserves
belonging to the initial sum and to the increased sum(s).

Reserve
Every premium that the policyholder pays to the insurer serves two purposes. The
greater part is to cover the risks undertaken by the insurer, the insurer pays its liabilities
undertaken in the policy from this part (we could say that this is the risk community’s
“membership fee”). A smaller part is necessary to cover the insurer’s expenses related
to the insurance (actually this is the price of insurance or rather the larger part of it).
The greater part is again split into two parts. One part (its value depends on the type
of insurance) is paid out to cover the current death benefits the same year as it was
collected. But the benefit of the insurer is only expected to be paid in several years
(depending on the date of maturity or death). As time passes, the death risk increases
and the time of maturity benefit is closer. This way the insurer has to form reserves
from the earlier premium payments (from the other part) to cover these insured events
occurring later. This reserve is called premium reserve. The value of the premium
reserve depends on:

+ the entry age of the insured,

* the gender of the insured,

+ the insurance term,

- the type of insurance,

- the sum insured,

- the time passed since the commencement of the insurance,

- this way the premium reserve can have an infinite number of values.

Private insurance
Insurance not organised by the state, but mainly business based.

Probability of death = mortality rate

The probability that a person of age x years will not live to be x+1 years old.

Probability of survival
The probability of an individual of age x years living to be x+1 years old.
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Profit sharing

If the insurer achieves a yield higher than the technical interest rate when investing the
premium reserve, then the policy receives a share from this profit. The insurer divides a part
of this as specified in the policy conditions (e.g. 90% of the yield above the technical interest
rate) among the individual policies proportional to their premium reserve. The profit share
increases directly by a lump sum either the premium reserve, or the balance of an account set
up separately for the client. The insurer either transforms the sum of this increase to a sum
assured, considering the current age of the insured and the remaining term of the policy (i.e.
the former sum insured increases by this value), or simply handles it on the separate account.
If the insurer uses the client’s share of the investment profit to increase the sum assured, then
the investment profit share is regarded as the premium of a single premium insurance.

The value of the premium reserve is important also in this case, since the achieved
investment profit is distributed between the individual policies according to the ratio of
premium reserves. This also means that it can happen that (since the premium reserve
might be zero in the initial period) a policy doesn’t receive an investment profit share on
the first few occasions. Naturally this is only true for regular premium policies, since in
case of single premium policies the premium reserve is significant from the first moment.

Reinsurance

The most common form of risk spreading. Insurance, used by insurers. The direct
insurer transfers a part of the risk undertaken by it, which exceed its risk capacity, to an
other insurer, the reinsurer.

Return on investment

The result of investing the premium reserve, that the insurer partly calculates in the
premium right from the start (technical interest rate), and partly (in case of a higher
return) shares with the policyholder (profit sharing).

Rider

Alife, accident or sickness insurance, that cannot be taken out independently, only as a
complementary to a life insurance as main policy. Its benefits serve to complement the
benefits of the main policy.

Risk

A event occurring randomly and having a negative effect.

Risk commencement date
After the waiting period, or if there is no waiting period, or in cases that are not affected
by the waiting period, 0 o’clock of the day following the payment of the premium
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advance, if the insurance policy later became effective, or would have become effective.
Le. if the insured event occurs after 0 o’clock of the day following the payment of
the premium advance, and the policy would have become in force independent of the
insured event, then the insurer pays the benefits specified in the policy to the beneficiary.

Risk community

A group organised to ward off or decrease a concrete risk, that operates from payments
made by its members, and has the goal of (partly) compensating the negative financial
effects in case of those members of the risk community, who have suffered a loss due
to this risk.

Those who take out an insurance policy become members of a risk community. In
case of life insurance the risk is death and/or living until maturity.

The basic principle of every risk community is that anyone can suffer a loss, but we
do not know beforehand who and when. Those who are affected by the risk (and suffer
a loss) cannot cope with it on their own. This is why the members of the risk community
cover the loss of the effected persons together.

The above statements also mean that in case of life insurance those who live until
maturity pay more — disregarding interests — than they receive from the risk community
(moreover in some cases they only pay, but do not receive anything). But it is all the
same worth joining the risk community, because in return the insured can feel secure.

The insurance company is an institution organising risk communities.

Risk transfer
Handing over the risk that we consider too high, against payment, to someone for whom
this risk isn’t high.

Selection Table
A mortality table that contains the mortality rates of a special selected population
(primarily a group having a given type of insurance, e.g. term insurance, annuity).

Self-insurance
A risk-handling strategy, when the individuals lean primarily on their own reserves.

Social Security

A compulsory insurance system organised by the state, maintained from contribution
payments, to provide primarily pension- and medical benefits. In a wider sense all kinds
of state maintained systems (i.e. maintained from taxes) can be called (moreover, here
we should call them!) social security systems, although strictly speaking this is not
correct.
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Solidarity

Solidarity is in the economic sense a kind of redistribution, it is a one-way income
transfer from social groups in better financial position to those who are in a worse
financial position, who are financially in need.

Sum assured, Sum insured, Face amount

The sum insured shows the level of insurance benefits if the insured even occurs. Since
in case of a life insurance (e.g. an endowment insurance) there might be two insured
events, we distinguish the death sum assured and the maturity sum assured (that are not
necessarily, but generally the same). We also distinguish the initial and the current sum
assured. The current sum assured can be higher, than the initial, because of the premium
increases and profit sharings.

Surrender

Surrender means that the policyholder terminates the policy and demands the premium
reserve from the insurer. The insurer doesn’t pay out a certain percent of the premium
reserve upon surrender. The purpose of holding back a part of the premium reserve is to
compensate the deterioration of the portfolio due to the fact that surrender is more often
chosen by the insured representing good risk, than the insured of bad risk. This premium
reserve part held back is usually between 1-20%, and decreases as time passes. (The
precise regulation varies from company to company.)

The other reason of decreasing the surrender value is that the premium reserve
has to be mobilised at surrender, and the insurance company is forced to break up
the investment portfolio. This can has additional costs. But this additional cost not
necessarily appears, sith an insurer with not a running off portfolio has continuous
premium income, which is not yet invested. For an insurer with a running of portfolio
in turn its investments are continuously terminating.

Technical interest rate

Insurers calculate the premium of insurances by supposing that when investing the
premium reserve, it will earn an interest of at least 2-4% every year. This supposed
fixed (2-4%) interest rate, that varies from insurer to insurer is called technical interest
rate. By signing the insurance policy, the insurer guarantees that the policyholder will
receive this interest rate.

Insurers choose the technical interest rate between 2 and 4%, because in the long term
(and life insurance generally is long term) the yield of investments cannot be predicted.
In a consolidated economy with low inflation rates, a 4% interest rate is considered
very good. This way no financial institution can take long term commitments above
this level.
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Naturally the investment yield of the insurer will exceed 2-4% in several years. In
these cases the investment profit sharing will come into effect.

The possible maximum value of the technical interest rate for newly signed policies
is regulated by directly in many countries, or indirectly in other countries by solvency
capital which is increasing by the technical interest rate.

Term
The period of time starting with the inception of the policy and ending with the maturity
date declared in the policy, that can usually be only in whole years.

Transparency

The requirement that the functioning of an institution or a financial product, and
the financial affairs of an institution should be visible and understandable without
significant effort for those who are interested. It is particularly important that the paths
and levels of individual contributions and utilizations of participants can be followed at
every moment by the participants.

Underwriting

The insurer examines whether the application covers a normal risk, or due to the
possibly significantly worse heath status or occupational (sports, hobby) risk, an
increased premium tariff should be used. It is possible that the insurer doesn’t take
the risk and rejects the application. The base of underwriting is the application, the
medical statement, and — in some cases, e.g. higher sum insured — the data provided by
a medical examination. In some cases — e.g. very rare occupation or dangerous hobby —
the insurer might also request the filling out of another questionnaire.

In case of extremely high sum insured — to prevent insurance fraud — the insurer
might ask separate questions, that try to determine if there is some hidden purpose of
signing the application. Such questions might refer to the relation of the insured and the
beneficiary, the financial status of the policyholder, etc.

Unearned premium

If in case of regular premium insurances the insurer calculates the premium tariff based
on monthly premium payment, but the policyholder chooses a premium payment less
frequent (quarterly, semi-annual, annual), then the premium that applies to the whole
months remaining from the insurance period is called “unearned premium”, since
the insurer has not yet “earned” this part of the premium. If the client has unearned
premium when the insured event occurs, then the insurer pays this back together with
the benefit payment.
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Waiting period
It is very common that insurers define a waiting period, within which there is no benefit
payment. This period is usually half a year. If the insured event happens within this
period, the insurer doesn’t pay the sum insured to the beneficiary (apart from certain
exceptions, e.g. accidents), only the premium reserve.

If the policy became effective following a medical examination, then insurers usually
do not apply a waiting period.

Zillmer adjustment

In case of regular premium payment a lot of insurers make the premium reserve of the
policy zero in the commencing period of the policy (the first 1-4 years, depending on the
entry age of the insured and the insurance term), so it only becomes positive, a significant
value compared to the paid premiums later during the term. The reason of this is that the
greater part of the insurer’s expenses connected to the policy arise immediately when it
is signed. To cover these, the insurer uses the total premium of the first 1-4 years, so this
does not fill the reserve. The excess premium used in the first years is given back from the
premium loading of the later years to fill the reserve (and during that period the increase
of the premium reserve will be faster than if the insurer didn’t use this technique).

This type of reserving method is called zillmerization. It has an effect — among
others — on the profit sharing and on non-forfeiture options (see there!). This way the
investment profit share and — in case of surrender — the surrender value of the policy is
zero or a low sum in the first years.

The Hungarian male and female Population mortality tables and commutation
numbers of year 2015, with 2% technical interest rate

Male populatin mortality table

‘:g)e I, d, q, v c, D, M, N, R, s,

0 | 100000 505| 051%| 100000| 49510 100000,00| 24955 | 3827303| 1676270 | 109702678
1 | 99495 43| 004%| 098039| 4133 9754412| 24460| 3727303| 1651315 105875375
2 | ov4s2| 22| 002%| 096117| 2073| 9550016 | 24418 | 3629759 | 1626866| 102148072
3 | 99430 24| 002%| 094232| 2217| 9369511 | 24398 | 3534169 | 1602437 | 98518313
4 | 99406| 14| 001%| 092385| 1268| 9183578| 24376| 3440474 | 1578040| 94984144
5 | 99392 13| 001%| 090573| 1154 9002240 | 24363| 3348638 | 1553664 1543671
6 | 99379 12| 001%| 088797 | 1045 8824571| 24351| 3258616 | 1529301 | 88195033
7 | 99367 11| 001%| 087056| 939| 8650495| 24341 | 3170370 | 1504950 | 84936417
8 | 9935 10| 001%| 085349| 837| 84799,39| 24331| 3083865| 1480609 | 81766047
9 | 99346 11| 001%| 083676| 902| 8312829| 24323 | 2999065| 1456278| 78682182
10 | 99335| 12| 001%| 082035| 965| 8148930 | 24314| 20915937 | 1431955 | 75683117
1| 99323] 14| 001%| 080426| 11,04 7988182 | 24304| 2834448 | 1407640 | 72767180
12 | 99309| 16| 002%| 078849| 1237| 7830447 | 24293 | 2754566 | 1383336 | 69932732
13 | 99203| 19| 002%| 077303| 1440| 7675672 | 24281 | 2676262 | 1359043 | 67178166
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Age
vE C D, M N R S,
(x) x x q, x x x x x x

14 99 274 21 0,02% | 0,75788 15,60 7523729 | 24267 | 2599505 | 1334762 64 501 904
15 99 253 27 0,03% | 0,74301 19,67 7374644 | 24251 | 2524268 | 1310495 61902 399
16 99 226 31 0,03% | 0,72845 22,14 72280,76 | 24231 | 2450521 | 1286244 59378 132
17 99 195 37 0,04% | 0,71416 2591 7084136 | 24209 | 2378240 | 1262013 56 927 610
18 99 158 43 0,04% | 0,70016 29,52 69426,40 | 24183 | 2307399 | 1237804 54 549 370
19 99 115 49 0,05% | 0,68643 32,98 6803558 | 24154 | 2237973 | 1213620 52241971
20 99 066 53 0,05% | 067297 34,97 6666858 | 24121 | 2169937 | 1189467 50 003 998
21 99013 56 0,06% | 0,65978 36,22 65326,38 | 24086 | 2103268 | 1165346 47 834 061
22 98 957 56 0,06% | 0,64684 35,51 6400925 | 24050 | 2037942 | 1141260 45730793
23 98 901 56 0,06% | 0,63416 34,82 6271865 | 24014 | 1973933 | 1117210 43692 851
24 98 845 57 0,06% | 0,62172 34,74 61454,06 | 23979 | 1911214 | 1093196 41718918
25 98 788 59 0,06% | 0,60953 35,26 6021434 | 23945| 1849760 | 1069217 39807 704

26 98729 62 0,06% | 0,59758 36,32 5899841 | 23909 | 1789546 | 1045272 37 957 943

27 98 667 66 0,07% | 0,58586 37,91 5780525 | 23873 | 1730547 | 1021363 36 168 398

28 98 601 7 0,07% | 057437 39,98 5663391 | 23835 | 1672742 997 490 34 437 850

29 98 530 75 0,08% | 0,56311 1.4 5548346 | 23795 | 1616108 973 655 32765108

30 98 455 81 0,08% | 0,55207 43,84 5435414 | 23754 | 1560625 949 860 31149 000

31 98 374 85 0,09% | 054125 45,10 5324453 | 23710 | 1506271 926 106 29588 375

32 98 289 90 0,09% | 0,53063 46,82 5216542 | 23665 | 1453026 902 397 28082 105

33 98199 95 0,10% | 0,52023 48,45 5108594 | 23618 | 1400871 878732 26629 078

34 98104 | 102 0,10% | 0,51003 51,00 5003580 | 23569 | 1349785 855114 25228208

35 98002 | 112 0,11% | 0,50003 54,90 4900371 | 23518 | 1299749 831545 23878 423

36 97890 | 124 0,13% | 0,49022 59,60 4798794 | 23464 | 1250745 808 026 22578 674

37 97766 | 138 0,14% | 0,48061 65,02 46 987,41 | 23404 | 1202757 784 563 21327 929

38 97628 | 155 0,16% | 0,47119 71,60 46 001,06 | 23339 | 1155770 761159 20125171

39 97473 | 174 0,18% | 0,46195 78,80 45027,48 | 23267 | 1109769 737 820 18 969 402

40 97299 | 199 0,20% | 0,45289 88,36 4406578 | 23189 | 1064741 714 552 17 859 633

4 97100 | 225 0,23% | 0,44401 97,94 43113,39 | 23100 | 1020676 691 364 16 794 891

42 96875 | 254 0,26% | 0,43530 | 108,40 42170,09 | 23002 977 562 668 264 15774216

43 96621 | 286 0,30% | 0,42677 | 119,66 4123482 | 22894 935 392 645 262 14796 654

44 96335 | 327 0,34% | 0,41840 | 134,13 40306,64 | 22774 894 157 622 368 13861 262

45 96 008 | 376 0,39% | 0,41020 | 151,21 3938217 | 22640 853 851 599 594 12967 104

46 95632 | 435 0,45% | 0,40215 | 171,51 38458,77 | 22489 814 468 576 954 12113254

47 95197 | 499 0,52% | 0,39427 | 192,88 37563317 | 22317 776 010 554 465 11298 785

48 94698 | 573 0,61% | 038654 | 217,14 36 604,34 | 22124 738 477 532148 10522776

49 94125 | 654 0,69% | 0,37896 | 242,98 35669,46 | 21907 701872 510023 9784299

50 93471 | 743 0,79% | 037153 | 270,63 34727,08 | 21664 666 203 488116 9082 427

51 92728 | 845 091% | 0,36424 | 301,75 3377563 | 21394 631476 466 452 8416224

52 91883 | 957 1,04% | 0,35710 | 335,04 32811561 | 21092 597 700 445058 7784748

53 90926 | 1074 1,18% | 0,35010 | 368,63 3183310 | 20757 564 889 423 966 7187048

54 89852 | 1188 1,32% | 0,34323 | 399,77 30840,29 | 20388 533 055 403 209 6622 160

55 88664 | 1292 1,46% | 0,33650 | 426,24 2983581 | 19988 502 215 382 821 6089 104

56 87372 | 1384 1,68% | 032991 | 447,64 28824,56 | 19562 472 379 362 833 5586 889

57 85988 | 1469 1,71% | 032344 | 465,81 2781173 | 19115 443 555 343270 5114510
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‘:g)" I, d, q, v c, D, M, N, R, s,

58 | 84519|1540| 183% | 031710| 481,55| 2680050 | 18649| 415743 | 324156 | 4670965
59 | 829701628 | 196% | 031088 | 49619| 2579354 | 18167 | 388943 | 305507 | 4255212
60 | 81342|1710| 210%| 030478| 51096| 2479160 | 17671| 363149| 287340| 3866269
61 | 79632|1793| 225% | 020881 | 52525| 2379453 | 17160| 338357 | 269669 | 3503120
62 | 77839|1876| 241%| 029295| 53879| 2280272 | 16635| 314563 | 252509 | 3164763
63 | 75963 |1956| 257% | 0028720| 550,75| 2181681 | 16096| 291760 | 235874| 2850200
64 | 74007 |2030| 274%| 028157 | 560,38 | 2083828 | 15545| 269943 | 219778 | 25568440
65 | 71977 |2101| 292%| 0027605| 56861| 1986930 | 14985| 249105| 204233 | 2288497
66 | 69876 |2156| 300% | 0027064| 57205| 1891110 | 14416| 229236 | 189248 | 2039302
67 | 67720|2200| 325% | 0026533 | 57228| 1796824 | 13844 | 210325| 174831| 1810156
68 | 65500 |2242| 342% | 0026013| 571,77| 1704363 | 13272| 192356 | 160987 | 1599831
69 | 63278 |2201| 362% | 0025503| 672,81| 16137.67 | 12700| 175313 | 147715| 1407475
70 | 60987 2354 | 386% | 0025003 | 577,020| 1524843 | 12127| 159175| 135015 | 1232162
71| 58633|2421| 413% | 0024513 | 581,81| 1437242 | 11550 | 143927 | 122888 | 1072987
72 | 56212|2482| 442% | 024032 | 58478| 1350880 | 10969 | 129554 111337 929 060
73 | 53730 |2547| 474% | 0023561| 58332| 1265914 | 10384| 116045 | 100369 799 506
74 | 51183 |2621| 512%| 0023099| 59355 1182260 | 9795| 103386| 89985 683 461
75 | 485622707 | 557% | 020646 | 60100| 1099724 | 9202| 91564 80190 580 074
76 | 45855 |2071| 648% | 0020202| 64668| 1018061 | 8601| 80566 | 70988 488 511
77 | 428842950 | 688% | 021766 | 62952| 933431 | 7954| 70386 62387 407 944
78 | 39934|2933| 734%| 021340 | 61362| 852176| 7325| 61052 54433 337558
79 | 37001 |2923| 790%| 0020921| 59954| 774105| 6711| 52530 | 47108 276 507
80 | 34078|2913| 855% | 0020511 | 58577 | 698973 | 6112| 44789 40397 203977
8 | 31165|2902| 931%| 020109| 57211| 626691 | 5526| 37799| 34286 179188
82 | 28263 |2884| 1020% | 019715| 657,42| 557191 | 4954|  31532| 28760 141389
83 | 25379|2856| 1125% | 019328 | 541,18| 490524 | 4396| 25960 | 23806 109 857
84 | 22523|2810| 1248% | 018949 | 522,03| 426788 | 3855| 21055| 19410 83897
85 | 19713 |2741| 1390% | 018577 | 49922| 366217 | 3333| 16787 | 15555 62842
8 | 16972|2642| 1557% | 018213 | 471,76| 300114 | 2834| 13125| 12222 46 055
87 | 14330|2507| 1749% | 017856 | 438,87| 256877 | 2362| 10034 9388 32930
88 | 11823]2330| 1971% | 017506 | 399,89| 206972 | 1923 7475 7026 2289
89 | 9493|2114| 2227%| 017163| 35570| 162925 | 1523 5405 5103 15 421
9 | 7379|1858| 2518% | 016826| 30650| 124160 | 1168 3776 3580 10016
ot | 5521|1573| 2849% | 0,16496 | 254,40 910,76 | 861 2534 2412 6240
92 | 3948|1273| 32024%| 016173| 20184 63850 | 607 1624 1551 3706
93 | 2675| 973| 3637%| 015856 | 15126 42414 405 985 944 2082
8 | 1702] 698| 4101%| 015545 106,37 26457 | 254 561 540 1097
95 | 1004| 462| 4602%| 015240| 69,03 18301 | 147 296 286 536
9% 542| 279| 51.48%| 0,14941| 4087 80,98 78 143 139 239
o7 263| 150| 57,03% | 014648 | 2154 38,52 37 62 61 9
98 13 71| 628%| 014361 | 1000 16,23 16 24 23 33
99 42| 29| 69,05% | 014079| 400 591 6 8 8 10
100 13| 13| 10000% | 013803 176 179 2 2 2 2
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Female population mortality table

l:g)e Ix dx qx VX Cx Dx Mx Nx Rx Sx
0 100 000 416 0,42% | 1,00000 | 407,84 | 100000,00 | 21669 | 3994640 | 1615205 | 121326835
1 99 584 27 0,03% | 0,98039 2595 | 97631,37 | 21261 3894640 | 1593536 | 117332195
2 99 557 17 0,02% | 096117 16,02 | 95691,08 | 21235| 3797009 | 1572274 | 113437554
3 99 540 2 0,00% | 0,94232 185| 9379877 | 21219 | 3701318 | 1551039 | 109 640 545
4 99 538 12 0,01% | 0,92385 10,87 | 91957,73 | 21217 | 3607519 | 1529820 | 105939 227
5 99 526 1 0,01% | 0,90573 977 | 9014376 | 21206 | 3515562 | 1508603 | 102331708
6 99515 10 0,01% | 0,88797 871 | 8836647 | 21197 | 3425418 | 1487396 | 98816147
7 99 505 8 0,01% | 0,87056 6,83 | 8662509 | 21188 | 3337051 | 1466200| 95390729
8 99 497 6 0,01% | 0,85349 502 | 8491973 | 21181 | 3250426 | 1445012 | 92053677
9 99 491 6 0,01% | 0,83676 492 | 8324962 | 21176| 3165506 | 1423830 | 88803251
10 99 485 5 0,01% | 0,82035 402 | 8161235| 21171 | 3082257 | 1402654 | 85637745
11 99 480 6 0,01% | 0,80426 473 | 8000809 | 21167 | 3000645 | 1381483 | 82555488
12 99 474 7 0,01% | 0,78849 541 | 7843457 | 21162 | 2920636 | 1360316 | 79554843
13 99 467 9 0,01% | 0,77303 6,82 | 7689123 | 21157 | 2842202 | 1339154 | 76634207
14 99 458 11 0,01% | 0,75788 817 | 75376,73 | 21150 | 2765311 | 1317996 | 73792005
15 99 447 14 0,01% | 0,74301 10,20 | 73890,59 | 21142 | 2689934 | 1296846 | 71026695
16 99 433 15 0,02% | 0,72845 10,71 | 7243155 | 21132 | 2616043 | 1275704 | 68336 761
17 99418 14 0,01% | 0,71416 9,80 | 7100061 21121| 2543612 | 1254572 | 65720717
18 99 404 15 0,02% | 0,70016 10,30 | 6959864 | 21111 | 2472611 | 1233451 | 63177106
19 99 389 14 0,01% | 0,68643 942 | 6822367 | 21101 | 2403012 | 1212340 | 60704495
20 99 375 15 0,02% | 0,67297 990 | 6687653 | 21092 | 2334789 | 1191239 | 58301482
21 99 360 16 0,02% | 0,65978 10,35 | 6555533 | 21082 | 2267912 | 1170147 | 55966 693
22 99 344 18 0,02% | 0,64684 11,41 | 64259,58 | 21071 2202357 | 1149066 | 53698 781
23 99 326 19 0,02% | 0,63416 11,81 | 6298817 | 21060 | 2138097 | 1127994 | 51496424
24 99 307 21 0,02% | 062172 12,80 | 61741,30 | 21048 | 2075109 | 1106934 | 49358327
25 99 286 23 0,02% | 0,60953 1374 | 60517,88 | 21035| 2013368 | 1085886 | 47283217
26 99 263 25 0,03% | 0,59758 14,65 | 5931751 21022 | 1952850 | 1064851 | 45269849
27 99 238 29 0,03% | 0,58586 16,66 | 58139,78 | 21007 | 1893533 | 1043829 | 43316999
28 99 209 31 0,03% | 057437 17,46 | 56983,13 | 20990 | 1835393 | 1022822 | 41423467
29 99178 35 0,04% | 0,56311 19,32 | 5584835 | 20973 | 1778410 | 1001832 | 39588074
30 99 143 38 0,04% | 0,55207 20,57 | 5473396 | 20954 | 1722561 980859 | 37809 664
31 99 105 4 0,04% | 054125 21,76 | 53640,18 | 20933 | 1667827 | 959906 | 36087103
32 99 064 43 0,04% | 0,53063 22,37 | 52566,66 | 20911 1614187 | 938973 | 34419276
33 99 021 45 0,05% | 052023 22,95 | 5151357 | 20889 | 1561620 | 918061 | 32805089
34 98976 49 0,05% | 0,51003 2450 | 5048055 | 20866 | 1510107 | 897173 | 31243468
35 98 927 54 0,05% | 0,50003 26,47 | 49466,23 | 20 841 1459626 | 876307 | 29733361
36 98 873 61 0,06% | 0,49022 29,32 | 4846983 | 20815| 1410160 | 855465| 28273735
37 98812 68 0,07% | 0,48061 32,04 | 4749013 | 20786 | 1361690 | 834650| 26863575
38 98744 77 0,08% | 0,47119 3557 | 4652691 20754 | 1314200 | 813865| 25501885
39 98 667 88 0,09% | 0,46195 39,85 | 45579,05| 20718 | 1267673 | 793111 | 24187684
40 98579 100 0,10% | 0,45289 44,40 | 4464548 | 20678 | 1222094 | 772393 | 22920011
4 98 479 14 0,12% | 0,44401 49,62 | 4372568 | 20634 | 1177449 | 751715 21697917
42 98 365 130 0,13% | 0,43530 5548 | 4281869 | 20584 | 1133723 | 731081 | 20520468
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43 98 235 146 0,15% | 0,42677 61,09 | 4192363 | 20529 | 1090904 | 710497 | 19386745
44 98 089 167 0,17% | 0,41840 68,50 | 4104051 20468 | 1048981 689969 | 18295 841
45 97 922 190 0,19% | 0,41020 76,41 | 40167,29| 20399 | 1007940 | 669501 | 17246860
46 97732 217 0,22% | 0,40215 8556 | 3930329 | 20323 967773 | 649102 | 16238920
47 97515 248 0,25% | 0,39427 95,86 | 38447,08 | 20237 928470 | 628780 | 15271147
48 97 267 280 0,29% | 0,38654 | 106,11 | 37597,35 | 20141 890023 | 608543 | 14342677
49 96 987 316 0,33% | 037896 | 117,40 | 36754,04 | 20035 852425 | 588401 | 13452655
50 96 671 354 037% | 037153 | 12894 | 3591597 | 19918 815671 568366 | 12600 230
51 96 317 394 0,41% | 036424 | 140,70 | 3508280 | 19789 779755 | 548449 | 11784558
52 95923 437 0,46% | 035710 | 152,99 | 3425420 | 19648 744672 | 528660 | 11004803
53 95 486 481 0,50% | 035010 | 165,10 | 33429,56 | 19495 710418 | 509012 | 10260131
54 95 005 528 0,56% | 0,34323 | 177,67 | 3260898 | 19330 676989 | 489517 9549713
55 94 477 575 0,61% | 0,33650 | 189,70 | 3179191 19152 644380 | 470187 8872724
56 93902 623 0,66% | 032991 | 201,50 | 3097885 | 18963 612588 | 451035 8228 344
57 93279 671 0,72% | 032344 | 212,77 | 3016992 | 18761 581609 | 432072 7615756
58 92 608 721 0,78% | 031710 | 224,14 | 2936558 | 18548 551439 | 413311 7034148
59 91887 774 0,84% | 031088 | 23590 | 2856564 | 18324 522073 | 394763 6482 709
60 91113 830 091% | 030478 | 248,01 | 2776963 | 18088 493508 | 376438 5960 635
61 90 283 892 0,99% | 029881 | 261,31 | 26977,12| 17840 465738 | 358350 5467 127
62 89 391 956 1,07% | 029295 | 274,57 | 26186,84 | 17579 438 761 340510 5001 389
63 88435 | 1023 1,16% | 0,28720 | 288,05 | 2539881 17 304 412574 | 322931 4562 628
64 87412 | 1091 1,25% | 028157 | 301,17 | 2461275 | 17016 387175 | 305627 4150 054
65 86321 | 1161 1,34% | 027605 | 314,21 | 2382897 | 16715 362563 | 288610 3762879
66 85160 | 1226 1,44% | 027064 | 32530 | 2304753 | 16401 338734 | 271895 3400316
67 83934 | 1285 153% | 0,26533 | 334,27 | 2227032 | 16076 315686 | 255494 3061582
68 82649 | 1348 1,63% | 0,26013 | 34378 | 2149938 | 15741 293416 | 239418 2745896
69 81301 | 1426 1,75% | 0,25503 | 356,54 | 20734,04 | 15398 271916 | 223677 2452 480
70 79875 | 1525 1,91% | 0,25003 | 373,82 | 19970,96 | 15041 251182 | 208279 2180564
Il 78350 | 1634 2,09% | 024513 | 392,68 | 1920555 | 14667 231211 193238 1929 382
72 76716 | 1745 227% | 0,24032 | 411,13 | 18436,29 | 14275 212006 | 178571 1698170
73 74971 | 1870 2/49% | 0,23561 | 43195 | 1766366 | 13863 193570 | 164296 1486 164
74 73101 | 2022 2,77% | 0,23099 | 457,90 | 1688537 | 13431 175906 | 150433 1292 595
75 71079 | 2211 3,11% | 022646 | 490,88 | 16096,39 | 12974 159 021 137 002 1116 689
76 68868 | 2652 385% | 022202 | 577,25 | 15289,89 | 12483 142924 | 124028 957 668
77 66216 | 2776 419% | 021766 | 592,39 | 1441285 | 11905 127634 | 111545 814744
78 63440 | 2920 4,60% | 021340 | 610,90 | 13537,85| 11313 113221 99 640 687 110
79 60520 | 3082 509% | 020921 | 632,15| 1266151 10702 99 684 88 327 573 888
80 57438 | 3261 568% | 020511 | 65575| 11781,09| 10070 87 022 77624 474 205
81 54177 | 3453 6,37% | 020109 | 680,74 | 1089434 9414 75241 67 554 387 183
82 50724 | 3655 721% | 0,19715 | 706,44 9999,99 8734 64 347 58 140 311942
83 47069 | 3857 8,19% | 0,19328 | 730,86 9097,47 8027 54 347 49 407 247 595
84 43212 4047 937% | 0,18949 | 751,83 8188,23 729% 45249 41379 193 248
85 39165 | 4212 10,75% | 0,18577 | 767,14 727585 6544 37061 34083 147 999
86 34953 | 4332 12,39% | 0,18213 | 773,52 6 366,04 5777 29785 27 539 110 938
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l:g)e Ix dx qx X Cx Dx Mx Nx Rx Sx

87 30621 | 4386 14,32% | 0,17856 | 767,81 5 467,70 5004 23419 21762 81153
88 26235 | 4351 16,58% | 0,17506 | 746,75 4592,68 4236 17 951 16 758 57734
89 21884 | 4207 19,22% | 0,17163 | 707,88 375588 3489 13359 12522 39783
90 17677 | 3938 22,28% | 0,16826 | 649,62 2974,36 2781 9603 9033 26 424
91 13739 | 3544 25,80% | 0,16496 | 573,16 2 266,42 2132 6628 6 251 16 821
92 10195 | 3040 29,82% | 0,16173 | 482,01 1648,81 1559 4362 4120 10193
93 7155 | 2457 34,34% | 0,15856 | 381,93 1134,47 1077 2713 2 561 5831
94 4698 | 1852 39,42% | 0,15545 | 282,24 730,29 695 1579 1484 3117
95 2846 | 1280 4498% | 0,15240 | 191,25 433,73 412 848 790 1539
96 1566 799 51,02% | 0,14941 | 117,04 233,98 221 415 378 690
97 767 440 57,37% | 0,14648 63,19 112,35 104 181 156 275
98 327 209 63,91% | 0,14361 29,43 46,96 41 68 52 95
99 118 83 70,34% | 0,14079 11,46 16,61 " 21 1" 26
100 35 35| 100,00% | 0,13803 0,00 4,83 0 5 0 5
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Life insurance

Why should I read this?

Because it is worth to know the logical structure of the solutions
(and the solutions themselfs) make the long term planning of the
life cycle possible.

Because you can lenow the matematical models behind one of the
most bigger financial sector.

Because you can recognize the functions and working of the life

assurances from theall stakeholders’ (consumers’, intermediaries’,
providers” and regulators’) point of view.

This book is English version of the second edition of the Hungarian
textbook. It tries to provide a comprehensive picture on the aims
and working of the life assurances including the traditional
mathematical considerations and connections which are making
possible the premium and reserve calculation.
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