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MORTALITY TABLE PROBLEMS IN THE LIFE INSURANCE SECTOR:
AN ADVISORY ALTERNATIVE SOLUTION FOR TURKEY*

Erdem KIRKBESOGLU **
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The main objective of this study is to develop an updated mortality table that will be used in
the insurance sector in Turkey and test the functionality of this table by comparing it with
American CSO 1980, which is a life table commonly used by life insurance companies in
Turkey. The main contribution of the study is to put forth to what extent the premium and
compensation calculated in the insurance sector in Turkey will differentiate from premium
and compensation calculated from the mortality data of Turkey. The Orphanhood method, an
indirect method, was used to generate this table, and in this way, estimated death rates, life
expectations and insurance premiums were compared with American CSO 1980. The results
indicate that the life expectancies of CSO 1980 show a similarity with the average of male
and female life expectancies of Turkey. On the other hand, 15 years death rates of CSO 1980
have higher values than male and female death rates of Turkey until age 50. Additionally, it
can be observed that the endowment life insurance, the most preferred life insurance type,
whose premiums are calculated from the Turkish male and female mortality table has the
lowest premiums for the most suitable starting ages (25-40) for insurance. This situation
shows that insurance companies have increased the premiums in crucial age groups, leading
to unjustified losses for the insured.

INTRODUCTION

The insurance sector, which is among the sectors where the trust factor is of great
importance in social and economical life, has to have the purpose of ensuring stability and order
both for its employees in its internal structure and for the clients outside. In addition this stability
and order will provide the application of the right plan, policies and strategies and require
regulations, laws and rules both on an organizational and industrial basis. Therefore, regulations
that will enhance trust in society in the sector are required for the insurance companies, which are
considered as a warranty of lives and properties of the individuals, to be stable and efficient. In
Turkey, governments intervening legally and politically in sectors such as accounting and banking
could not manage to realize the necessary regulations for the insurance sector until the end of 2000.
More clearly, the government and its supervisory body in the insurance sector, Turkish
Undersecretariat of Treasury, were insufficient for a long time in realizing the legal regulations
necessary both for insurance companies and insurers. Although the “Insurance Law”, effective in
2007, provided several legal regulations for the insurance firms, it does not cover a regulation
towards developing the current mortality tables, which is the most basic problem, especially for life
insurance firms (Akmut, 1980; Ozsoy, 1970; Kirkbesoglu, 2007). Not having updated mortality
tables developed by using the reliable mortality data or information of the insured in Turkey will
cause a decrease in trust in and demand for the sector, and miscalculations of premiums; developing
reliable mortality tables requires reliable mortality data.
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2003 Turkey Demographic and Health Survey” at Hacettepe University Institute of Population Studies, Technical
Demography Program.
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Mortality data have a great importance in the insurance sector, social security system and
various institutions’ provident funds, where actuarial balances are calculated. Besides this, it makes
it difficult to use mortality ratios and commutation (insurance premium- income) tables by
insurance firms. None of the insurance firms in Turkey uses a table developed by using Turkish
mortality data. Instead, mortality tables from abroad reflecting mortality ratios of different countries
are preferred. Therefore, there is a two-way problem at this point. The first is that reliable mortality
data is needed in Turkey and alternative studies are necessary to realize this. The second is that
mortality ratios of foreign countries that are used particularly by the insurance companies do not
represent the real mortality profile of Turkey, leading to premiums that are either too high or too
low. Therefore, reliable studies that will provide alternative mortality data and mortality tables
developed using these data are needed. These tables facilitate the calculation of premiums and the
compensation to be paid to them. Hence, it is important, and of critical importance for insurance
companies, that these tables should include the most reliable mortality ratios possible for ensuring
actuarial balance — more clearly, for premiums to be charge at a rate equal to the compensation
paid. Therefore, mortality data to be used by life insurance companies and hence mortality tables
need to involve reliable mortality data reflecting the demographical characteristics of that country.

The main aim of this study is to develop an updated mortality table to be used in the
insurance sector in Turkey and test the functionality of this table by comparing it with foreign —
origin — mortality tables used by the insurance sector. The Orphanhood method, an indirect method,
is used to generate this table (Zlotnik and Hill, 1981). In this way, the insurance premiums will be
calculated and an insurance premium comparison will be made with American CSO 1980, which is
a life table commonly used by life insurance companies in Turkey. Hence, the main contribution of
the study is to put forth to what extent premiums and compensation calculated in the insurance
sector in Turkey will differentiate from premiums and compensation calculated based on the
mortality data of Turkey.

MORTALITY DATA IN LIFE INSURANCES

Mortality tables are defined as tables that list how many people will die and how many
will survive in a year at every age as foreseen from the results obtained based on life and death
statistics developed by keeping a certain group of the population under observation (Life Insurances
Regulation, 1996). Mortality tables are used by particularly actuaries, demographist or people
dealing with public health to make various studies on issues like migration, fertility, population
estimations, orphanhood or widowing, life expectation, marriage and working life. In the insurance
sector where mortality tables are of great importance (especially in life insurances), it is significant
how reliable these tables are in calculating premiums and compensation. In addition, mathematical
allowances and shares that insurance companies have are closely associated with the reliability of
these tables.

Even though mortality tables are so important in life insurance, today there is no mortality
table in Turkish the insurance sector developed from mortality data belonging to Turkey. On the
other hand, although limited in number, there are a few studies where mortality tables were
developed from Turkish mortality data starting from the year 1950. However, none of these tables
were taken into consideration for use in the insurance sector by the Undersecretariat of Treasury
Directorate General of Insurance Department.

Mortality tables generated at certain intervals in developed countries over years are used
both in these countries and in developing or less developed countries in various fields. That there is
no table generated from the Turkish data in the insurance sector in our country so far shows that the
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same situation is valid for Turkey. Developed countries, such as the USA, Germany, France,
Switzerland and the UK are using mortality tables that include the mortality ratios of their own
citizens. Such tables are far from representing the mortality ratios of Turkish society. These
countries’ current and previous mortality ratios have no similarities with the mortality ratios of
Turkey today; particularly as the developments in medicine, economical improvements and
developments in life standards have led to the extension of the average lifetime in Turkey as well.

In particular, retirement insurances having been sold based on the mortality tables of the
1950s will lead to companies facing a great amount of risk in the future. Since tables designed with
old data involve high mortality ratios, it is assumed that retirement income is paid in a shorter time
and it does not take into account that the insured may live longer than expected (Osmangavusoglu,
1999: 52). Therefore, insurance companies have the risk of encountering financial problems. Also,
high mortality ratios cause the premiums to be higher than they should actually be in insurances
covering death indemnity. Indeed, foreign tables, as they involve higher mortality ratios, assume
that the insured may die at an earlier age.

Consequently, that the mortality tables used in the insurance sector in a country put forth
the exact premiums and compensation depends on two factors. The first of these is the requirement
that mortality data by which the mortality table is prepared should belong to that country and the
second is that the mortality data is reliable. Thus, the reliability of mortality data seems to be of
great importance.

The rest of the study deals with calculating mortality ratios according to ages with the
Orphanhood Method, which is often preferred in countries where it is not possible to obtain direct
mortality ratios. Turkish mortality and insurance premium tables will be developed by using the
mortality ratios obtained.

DATA SOURCES AND METHODOLOGY
Data Sources: 1998 and 2003 Turkish Demographic and Health Survey

In Turkey, mortality data can be taken from the several different sources. These are Central
Record Systems (MERNIS), Turkish Statistical Institute mortality statistics, burial records, Turkish
Ministry of Health records and census. However, taking reliable mortality data related to Turkey
includes several problems. One of the problems is different registration procedures in urban and
rural areas. Muhtar is responsible for reporting deaths to the DDP in rural areas if medical doctors
or medical personnel are not present there owing to the fact that different persons can be
responsible for reporting deaths in rural areas. Additionally, muhtars may not have a good level of
education, so reliable information cannot be obtained for the most of rural areas. The other problem
is that the MERNIS is based on the family ledgers system. Migration movements do not affect the
MERNIS records if persons do not change their family ledgers. Therefore, although any person
lives permanently in one district, he/she can appear in another district in the family ledger (Wunsch
and Hancioglu, 1995). In addition, death records provided by health personnel or muhtar are not
filled out; therefore, many people still appear as alive who died several decades ago. The other
mortality data source is the national population census. Although the last national population
census, 2000 General Population Census, contained mortality questions for adults, the results have
not yet been published. Therefore, it can be seen that obtaining information pertaining to mortality
data is problematic.
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Because of these reasons, in this study, 2003 Turkish Demographic and Health Survey will
be used as a main data and 1998 Turkish Demographic and Health Survey will be used as a
supplementary data to make mortality estimations and to construct mortality and commutation
tables. TDHS-2003 is a national representative sample survey which is designed to provide
information about infant and child mortality, levels and trends on fertility, family planning and
maternal and child health. The results of the survey are presented as an urban and rural residence at
the national level for the five regions in the country. Besides, the TDHS-2003 sample also provides
information about 12 geographical regions (NUTSI1) to analyze and compare with European
Country within the context of Turkey’s move to join the European Union.

The primary objective of the TDHS-2003 is to provide information about socioeconomic
characteristics of households and women, fertility, mortality, marriage patterns, family planning,
maternal and child health, nutritional status of women and children, and reproductive health.
Detailed information is provided from a sample of ever-married women in reproductive ages (15-
49). The TDHS-2003 was designed to produce information in the field of demography and health
which cannot collect from other sources. Especially it has been useful to obtain direct and indirect
factors that determine levels and trends infant and childhood mortality.

The sample design and sample size of the TDHS-2003 make possible to analyze for whole
Turkey, urban and rural areas and five demographic regions of the country which are West, East,
Central, South and North regions. The TDHS-2003 sample also provides information about 12
geographical regions (NUTS1) for a limited number of variables which were adopted at the second
half of the year 2002 to analyze and compare with European Country within the context of
Turkey’s move to join the European Union (HUIPS, 2004). In the selection of the TDHS-2003
sample, the approach of a weighted, multistage, stratified cluster sampling method was used. The
distribution of the target sample was based on the results of the 2000 Turkey General Population
Census. The target size of the TDHS-2003 was set as 13,160 households which is 30 percent larger
than of the TDHS-1998.

On the other hand, 1998 Turkey Demographic and Health Survey (TDHS-1998) will be
used as a secondary data in this study. TDHS-1998 shows similarities with TDHS-2003. The results
of the survey are presented as an urban and rural residence at the national level for the five regions.
But 12 geographical regions (NUTS 1) were not included in this survey. In the selection of the
TDHS-1998 sample, the approach of a weighted, multistage, stratified cluster sampling method was
used. The target size of the TDHS-1998 was set as 9,970 households and 8,596 of them were
applied in the survey. The interview was completed successfully with 94 percent of 8,596
households. 9,468 women were determined to interviewing. 8,576 of women were identified as
eligible. In the half of the selected households, husbands of currently married eligible women who
were present in the household on the nigh before the interview or who usually lived in that
particular household were eligible for the husband survey. (HUIPS, 1999).

Data Quality

The important indicator to determine the data quality from the surveys is missing on key
variable. Among births in the 15 year preceding the TDHS-2003, 4 percent are missing information
on year of birth. Information on age at death is missing for just 1 percent of these births. Marriage
age or date was not taken from less than 1 percent of ever-married women. Height or weight
measurements are missing for nearly 8 percent of the children under age 5. Compared with data
from TDHS-1998, these figures show that the missing information is very limited in the survey
(HUIPS, 2004).
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One of the most powerful interviewing tools is the birth history for collecting information
on births and deaths. Complete information on birth dates were collected almost all births occurring
since 2001 and nearly 94 percent of births during 1998-2000. On the other hand it can be said that
the complete information on birth dates were collected accurately from the TDHS-1998 data. The
TDHS-2003 and the TDHS-1998 data appear to be good quality with respect to the completeness of
the information collected on dates of birth and ages at death. A detail inspection of the birth history
data from the TDHS-2003 and the TDHS-1998 point out age heaping at death was also minimal.
One of the commonly observed failures of the sampling surveys is age heaping at death to 6, 12, 18
and 24 months. Therefore, infant deaths may record as a child dates because of the respondents
heaping the age at death to 12 months or interviewers recording ages of death as “1 year”. This
situation causes calculated bias rates. These biases are not seen much more during 10 years before
the 2003 survey (HUIPS, 2004).

The other evaluation related to reliability of birth history is calculation of sex ratios at birth
for all five births. This ratio is expected to fluctuate around 105 male births per 100 female births.
The overall sex ratio is calculated 104.4 for all births in the birth history for the TDHS-2003 and
105.6 for the TDHS-1998. On the other hand, sex ratio of death for age 0-1 interval is 1.08 for ten
years preceding the TDHS-2003. This shows that male mortality rate is higher than female
mortality rate for infant mortality, which is expected situation for early age mortality. When
investigating the sampling errors of TDHS-2003 and 1998, infant mortality rate (IMR) during 4
years before the survey is calculated 28.767 for the TDHS-2003 and 42.702 for the TDHS-1998.
Standard error of the IMR is calculated 2.914 for the TDHS-2003 and its confidence limits are
calculated between 22.938 and 34.596 which refer 11.658 years interval in 95 percent confidence
limit. Standard error of the IMR is calculated 4.659 for the TDHS-1998 and its confidence limits
are calculated between 33.384 and 52.020. This numeral refers to 18.636 years interval which is
larger interval than the TDHS-2003 in 95 percent confidence limit.

METHODOLOGY
Orphanhood Method

Besides the increase in population studies in recent years, the requirements of basic data
for such studies are not available or too deficient in many countries. The inadequacy of registration
statistics and difficulty in collecting accurate data directly causes that indirect methods of analysis,
particularly those based on orphanhood, represent an important source of adult mortality estimates
in developing countries (Timaus, 1990). Especially the lacks of accurate vital registration and
censuses have led demographers to project indirect methods to estimate basic demographic
parameters from incomplete or inaccurate data. Although, these methods can not be considered as
substitutes for the mortality measures obtained from complete and accurate vital registration
system, in the absence of such data, these would provide reasonable basis for demographic analyses
and other purposes (Sivamurthy and Seetharam, 1980).

The plausible information about orphanhood for the measurement of adult mortality was
first explored by Henry in 1960. He developed the ideas of Lotka, who had considered the reverse
problem, estimating orphanhood from data on mortality (Timaus, 1990). He argued that if the
information on infant and child mortality can be obtained by asking the mothers about the survival
of their children, why can not be done the same for adult mortality by asking the children about the
survival of their parents? (Blacker, 1977). Henry’s idea was taken up by Brass, who established an
equation relating the female probability of surviving from age 25 to age 25 + n to proportions of
respondent in two contiguous five year age groups whose mother was still alive at the time of the
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interview (United Nations, 1983). Final version of Brass’s methods is published by Brass and Hill
(1973). Later, Hill and Blacker, working under the Brass’ guidance, developed an equation to
estimate adult male mortality from proportions of persons with fathers alive.

Orphanhood approach has obvious advantages. The questions, “Is your mother alive?”” and
“Is your father alive?” are simple and easy to answer. These questions does not include date of the
death or reference period and can be answered by outspokenly “Yes” or “No”; they takes little
place on the questionnaires and the results are simple to code, punch and tabulate. Furthermore,
every additional question inserted in survey has an additional cost, but the cost of the orphanhood
questions are minimal (Blacker, 1977). These questions applied in the survey questionnaire of
African countries in 1960°s with the opinion of Brass and Hill. The quality of the answers for these
questions would be better than the direct questions about the deaths 12 months preceding the
survey.

For orphanhood method, it is needed the mean age at maternity for females and mean age
at conception for males and the proportion of not orphaned respondent by five year age groups form
males and females. Estimates of adult mortality taken from close relatives that represent averages
of the mortality experienced during the relatives were exposed to the risk of dying (United Nations,
1983). Respondents’ mothers must have been alive at the birth of the respondents. Thus, the period
of exposure to die is the age of respondent (Coskun, 2002). But there is a difference for the paternal
orphanhood. Although, the risk of dying for mothers has started with the birth of their child, the risk
of dying for fathers has started with conception of the child. For this reason, approximately nine
moths should be incorporated in calculations.

Brass established an equation relating to the female probability of surviving from age 25 to
25+n. This equation has the form:

losim/1es)=Wa) . Sw-5+ (1-Waw) . S m)

Where, S is the proportion of respondents aged from n to n+4 with mother alive. Wy, is
a weighting factor which is employed to make allowance for typical age patterns of fertility and
mortality. Brass and Hill (1973) are calculated the set of W, values from the African standard
mortality pattern and model fertility schedules of fixed shape but variable age locations. The
weighting factor depends on value of n and the mean age of childbearing.

Later, Hill and Trussell (1977) have performed another estimation by using regression
coefficients. This equation has the form:

Tosem/ley=am+bm.M+cw.Sa-s

am), bm) and ¢, are the regression coefficient which is calculated with four different Coale-
Demeny mortality patterns as standards. These regression coefficients were calculated only for
females. Thus, estimating of adult mortality is not available with this equation for males (Coskun,
2002).

In case of calculating adult male mortality, the value is replaced by the values 32.5 or 37.5.
Because the men are usually older than women at the birth of their children. So the survivorship
probabilities are estimated from the following two formulas:
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laseny/1325=Wm.Swn-55+(1-Wwny)) .S @
laosn/1675=Wm . Sm-5+ (1-Waw) ) . S )

If the mean age of paternity is less than 36, the first equation is used; on the other hand if
the mean age is greater than 36, the second equation is used.

On the other hand, the reference date of the mortality level is calculated. The formula is
changed separately for females and males. For females, the formula is:

tm=n (10 —u (n)) /2.0
where,
u = 0.3333. In( 10S(n-5)) + Z M +n) + 0.0037.(27-M)

The value of Z (v + n 1s provided by interpolation by using value of the standards function
table.
For males, the formula is:

taw=(n+0.75).(1.0-u ) /2.0

Where,
U@ = 0.3333. ln( 1QS(n_5) ) +7 M+n) T 00037(27—M+075)

In this case 10S,.s) represents the proportion of respondents in the age group from n-5 to
n+4 with mother alive; on the other hand, n is the mid-point of the 10 year age group being
considered.

According to Zlotnik and Hill (1981), if information of orphanhood has been collected by
two censuses or surveys between the five or ten years periods, the hypothetical intersurvey cohort
of respondents can be calculated. Shortly, “hypothetical cohort” method is occurred to estimate the
adult mortality between the censuses or surveys. This method has additionally advantages than the
Brass’ method. Firstly time reference time of the estimates stay between two surveys. The other
advantage of synthetic cohorts is that deaths are reported fully during the intersurvey and omission
of more distant deaths will have no effect on the result. Therefore, synthetic cohort data on the
survival of the parents are less vulnerable than lifetime data to the adoption effect that is
underreporting of orphanhood by respondents (Timeus, 1991).

The proportions of not orphaned among a hypothetical intersurvey cohort of respondents
are calculated from this formula:

Swm.s) =S @2 forn<T;

S(n,s) =S n-T,s) .S(n,g) /S(n-T,l) fOI’l’lZT.

In this formula, “T” is defined by length of interval between the surveys. Su) is the
proportion of persons in the age group from n to n+4 whose mother alive at the time of the first
survey and S, ) is at the second survey with same rationale. Proportions of not orphaned among a
hypothetical intersurvey cohort is constructed with these formulas and also the other calculations
are the same with Brass’s orphanhood method.
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In Turkey, the questions about survival of the parents were not asked in any censuses but it
has been applied in the surveys. In years 1973, and in 1974-75 TPS, 1978 TFS, 1983 TPHS, 1988
TPHS, 1993 TDHS, 1998 TDHS and 2003 TDH surveys.

Life Insurance Premium Calculations

The main responsibility of the insured person in life insurances is to pay the premium to
the insurer. The insurance premium calculated thanks to the commutation or annuity tables are
defined as net premium or risk premium. Like all organizations, the insurance companies also have
some expenditure. Therefore, the manufacturing and administrative costs of the company should be
added to the net premium. Furthermore, the reserved amounts put aside for unexpected losses
should be added to the net premium as well. All these additions are called loading, and by adding
the loading to the net premium the gross premium is measured.

Gross premium = Net premium + Loading (The expenditures of the insurer + the
commission of the insurer)

The net premium, which is in the gross premium, is based on the fundamental of equality
in the responsibilities of insurer and insured person (Morali, 1997). That is, the net premiums
calculated from the commutation tables according to the types of life insurance are thought to be
equal to the present value of the life insurance guarantee that is taken by insurer.

The present value of the net premiums = the present value of the insurer’s responsibility.

The insured can make their premium payments both in cash and in installments. For both
payment styles the insurers have to make different calculations. The premium payments are
calculated differently according to the life insurance types. But in this study, it is assumed that the
premium payments are made at the moment of policy starting for net single premium payments.

In this study, the comparisons for insurance premiums will be done over endowment life
insurance, which is the most sold type of insurance by the insurance companies in Turkey. As
known, endowment life insurance is a type of life insurance where the amount in the policy is paid
to the relatives of the insured in case s/he dies in a certain period of time or to the insured in case he
survives during this period of time. As it can be understood from the definition, endowment life
insurance covers the outcome of both death and survival. The formula for the net amount of single
premium that the insured pays is given below (Morali, 1997: 131),

n—1
A o Z n+l n
x:n‘ = v 1| 4.+ Vv ,Dx
=0

(A) presents value of the life insurance premium

(p) the probability of living,

(q) the probability of dying,

(v) presents value of 1 TL at the end of the year. (V=1 / (1+1)),
(n) life insurance period.

Net premium refers to the net risk except all expenses and profit margin.
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CONSTRUCTION OF MORTALITY TABLES FOR TURKEY
Background of Mortality Tables in Turkey

The death rates of any country should represent the population characteristics of that
country to use in mortality tables for the calculation of premiums and reserves in the insurance
sector. Although mortality tables have gained importance in the insurance sector, there are no
mortality tables constructed from Turkish data, and what is more, this deficiency has been loosely
compensated by foreign mortality tables. In Turkey, sixteen different mortality tables had been used
until 1978 (Duransoy, 1993). These tables were

1. American CSO 1953-1958 9. German Abel

2. English Hm 10. German General ADST
3. English Om 11. Swiss SM 1901-1910
4. French AF 12. Swiss SM 1921-1930
5. French PF 1952-1956 13. Swiss SM 1941-1950
6. French PM 14. Swiss SM 1948-1953
7. French PMF 1931 15. Swiss SM 1958-1963
8. French RF 16. Swiss TG 1960

But the surplus of these tables has caused the blocking of standardization use in the life
insurance sector. Therefore, a lot of research has been applied to decrease these tables. On 5th May
1978, with Article 14 (950.1/7) 12665 and Clause 28 of law no. 7397, the Insurance Inspection
Committee (Sigorta Murakabe Kurulu) of the Turkish Treasury Undersecretariat reduced the
mortality table total from sixteen to just three (Duransoy, 1993). These are;

1. Swiss Male (SM) Mortality Table (1948-1953)

2. Allgemeine Deutsche Sterbetafel Tabelle (ADST) General German Mortality Table
(1949-1951)
and, the

3. Commissioners Standard Ordinary (CSO) Mortality Table (1953-1958).

Later, the Undersecretariat added the American Commissioners Standard Ordinary (CSO)
1980 mortality table to include gender differences with Article B.02.1HM.O.SGM.0.2.1.2
/Gen/99/62885 on 31st July 2001 (Ataman, 2002).

The Undersecretariat of the Turkish Treasury has undertaken the control and inspection of
mortality tables for life insurance companies in Turkey. The mortality tables used to determine risk
premiums have been chosen with great care. The Undersecretariat of the Turkish Treasury can
determine the mortality and the morbidity tables according to the results of the portfolio of life
insurance companies or the data of the Turkish Statistics Institute. The Under-secretaryship can
request the table and the results of the portfolio, which are constructed by the Association of
Insurance and Reinsurance Companies of Turkey, from the insurance companies at the end of the
year. The Association of the Insurance and Reinsurance Companies of Turkey consolidate these
tables and then they are sent to The Undersecretariat of the Turkish Treasury and insurance
companies (Life Insurance Regulation, 1996).

If insurance companies have ten years or more mortality experience, these companies can
construct their own mortality tables or they can replace current mortality tables with their own
mortality experience. But these companies have to send the new constructed mortality tables to the
Undersecretariat of the Turkish Treasury with related formulas, methods of calculation, and
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assumptions in order to receive confirmation from the Undersecretariat of the Turkish Treasury
(Life Insurance Regulation, 1996).

Although the insurance companies can construct their own mortality tables, no insurance
company has yet used their own mortality table. All insurance companies have used four mortality
tables accepted by The Undersecretariat of the Turkish Treasury. But these four different mortality
tables are not used with same frequency. Insurance companies use these mortality tables for
different payments of different life insurance policies.

The life insurance companies use 1980 CSO mortality tables more than the tables of the
1950s because they are more up to date, being not so old, and it is important not lose the most up to
date measures for insurance policies.

On the other hand, when investigating profitability, out dated mortality tables are more
profitable for whole life insurance policies and term life insurance policies for insurance
companies; old mortality tables contain higher death rates and therefore, risk premiums for death
will be charged at an equally higher rate. However, insurance companies cannot always easily use
these high death rate mortality tables as a result of growing life insurance competition. A company
can ensure that they have a large client base by using a mortality table with lower death rates.

Turkey Male and Female Mortality Tables (2001)

In this study, it is aimed to construct the mortality table from the join of both sexes with
orphanhood method. In this study, 1998 and 2003 TDHS results were used to adult mortality. In
two surveys, the question about the survival status of the parents is asked in the household
questionnaire. The question about the survival status of mothers is asked at question number 10 and
the question about the survival status of fathers is asked at question number 12 in household
questionnaire. These questions are;

SIS ’s natural mother alive? (Question 10)
o ’s natural father alive? (Question 12)

In these questions “natural” word is used to avoid the adoption effect. If this word is not
used in questionnaires, it can affect the results of orphanhood method negatively. According to

these questions, the respondents give an answer as “yes”, “no” or “don’t know” and these answers
assist to calculate proportions of alive mother and proportions of alive father.

Table 1 shows that the proportion of persons whose mother/father alive in 1998 and 2003
TDHS. The synthetic orphanhood method assumes that proportion of respondents’ age (n) of the
first survey will decrease when they pass the next age group (n+5) in the second survey.

But for synthetic orphanhood method, intersurvey cohort of respondents should be
calculated. Table 2 shows that 1998 and 2003 intersurvey proportion of persons whose father and
mother alive.
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Table 1: Proportion of Persons Whose Mother/Father Alive in 1998 and

2003 TDHS

Proportion of Alive Mother Proportion of Alive Father

age 1998 TDHS 2003 TDHS 1998 TDHS 2003 TDHS
0-4 0.9972 0.9978 0.9942 0.9959
5-9 0.9923 0.9944 0.9824 0.9858
10-14 0.9823 0.9891 0.9589 0.9658
15-19 0.9753 0.9750 0.9203 0.9377
20-24 0.9547 0.9585 0.8863 0.8936
25-29 0.9228 0.9377 0.7937 0.8276
30-34 0.8650 0.8804 0.7083 0.7069
35-39 0.8035 0.8061 0.5959 0.5914
40 - 44 0.7190 0.6938 0.4606 0.4653
45 - 49 0.5863 0.6230 0.3247 0.3586
50 - 54 0.3761 0.4577 0.1650 0.2185
55-59 0.2113 0.2534 0.0704 0.0976
60 - 64 0.0894 0.1008 0.0266 0.0332
65 - 69 0.0517 0.0463 0.0179 0.0178
70 - 74 0.0233 0.0151 0.0033 0.0043
75+ 0.0255 0.0132 0.0153 0.0095

Brass established an equation relating to the female probability of surviving; Hill and
Blacker established an equation relating to the male probability of surviving from age 25 to 25+n.
These equations have the form:

| (25 +n) /1 (25) = W(n) .S -5+ (1—W(n) ) . S(n) for females
1 (35 +1) /1 (32,5 = W(n) .S -5+ (I-W(n) ) .S (n) for males

Where, S, is the proportion of respondents aged from n to n+4 of alive mother or father.
W@ 1s a weighting factor which is calculated according to mean age at maternity and paternity
using interpolation formula. Mean age at maternity can be calculated directly by using TDSH-1998
and 2003 Individual Questionnaire. But it is not possible for the mean age of paternity which
cannot be calculated directly from data. Therefore, first age of marriage of males subtract from the
first age of marriage of females. And than it added to mean age at maternity and later, nine-month
pregnancy periods is subtracted from this number, since males are also under the risk of dying
during this pregnancy period.
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Table 2: 1998 and 2003 Intersurvey Proportion of Persons
Whose Mother/Father Alive

1998-2003 intersurvey  1998-2003 intersurvey

proportion of proportion of
alive mother alive father
5-9 0.9950 0.9874
10-14 0.9918 0.9708
15-19 0.9845 0.9494
20-24 0.9675 0.9219
25-29 0.9503 0.8609
30-34 0.9066 0.7667
35-39 0.8449 0.6401
40-44 0.7296 0.4999
45-49 0.6322 0.3892
50-54 0.4936 0.2619
55-59 0.3327 0.1549
60-64 0.1587 0.0730
65-69 0.0822 0.0489
70-74 0.0239 0.0117
75+ 0.0136 0.0334

In this study, it is used only the last one year data preceding the 1998 and 2003 surveys.
So, the average mean age of childbearing can be calculated for 2001.2 as a reference time. Table 3
shows that the mean age at maternity and paternity for 1998 and 2003. Table 4 and Table 5 indicate
female and male adult survivorship probabilities which are calculated by Brass formula.

Table 3: Mean Age of Childbearing for
Females and Males

Mean Age of Childbearing

Females Males

1998 27.09 30.52
2003 26.79 30.73
Average 26.94 30.62

Female and male adult survivorship probabilities assist to determine suitable mortality
level and then €20 values from the west model life table between 1998 and 2003. So, orphanhood
method is important to estimate adult mortality. The value of €20 provides already crucial
information about adult mortality.
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Table 4: Female Adult Survivorship Probability 125.n)/102s)

Weighting Proportion with Complement of Proportion with Female adult

Age (n) factor mother weighing factor mother surv1v01:s!11p
Wa surviving Sq.s) 1-W) surviving Sq,) probability
™ l2s4ny/l2s)
20 0.8334 0.9845 0.1666 0.9675 0.9817
25 0.9072 0.9675 0.0928 0.9503 0.9659
30 0.9502 0.9503 0.0498 0.9066 0.9481
35 0.9781 0.9066 0.0219 0.8449 0.9053
40 0.9412 0.8449 0.0588 0.7296 0.8381
45 0.8742 0.7296 0.1258 0.6322 0.7174
50 0.6887 0.6322 0.3113 0.4936 0.5891
Table 5: Male Adult Survivorship Probability 13s.n/1:3s)
Weighting Proportion with Complement of Proportion with Mal.e adul.t
. < . . . survivorship
Age (n) factor father surviving weighing factor father surviving e
probability
W S-5) 1-Wawy) S I 1
35+n)/A(35)
20 0.3610 0.9494 0.6390 0.9219 0.9318
25 0.2817 0.9219 0.7183 0.8609 0.8781
30 0.1011 0.8609 0.8989 0.7667 0.7762
35 -0.1090 0.7667 1.1090 0.6401 0.6263
40 -0.4452 0.6401 1.4452 0.4999 0.4375
45 -0.7096 0.4999 1.7096 0.3892 0.3106

Table 6: Mean Mortality Level, and €20
values for 1998-2003 Intersurvey

Cohort
Mean West Level €20
Female 22,62 55,99
Male 22,17 52,14

In this study, COMBIN application of MORTPAK is used to construct abridged life tables
which joins the infant and the child mortality rate and estimated €20 values by using west model
life table (United Nations, 1988). This application produces mortality tables; however these
mortality tables are constructed as an abridged mortality table. Thus, UNABR application of
MORTPAK is used to transform abridged mortality tables to unabridged mortality tables which
consist of single ages (United Nations, 1988).
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COMPARISON OF THE RESULTS WITH AMERICAN CSO 1980 TABLES

The crucial objective of this study is to compare Turkish mortality tables (Tables 7 and 8)
which are constructed with Turkish mortality data for both sexes, and four other foreign mortality
tables which are used in Turkey. The premium payments are important for both insurer and insured.
Thanks to this comparison and analysis, the real insurance premium will be calculated for Turkey.

The other important point is that calculation of net single premium will include only
endowment life insurance. The results of the endowment life insurance have great importance
because endowment life insurance is the most preferential type of life insurance policy by insurance
companies in Turkey. Therefore, the results of this life insurance will exhibit the usability of
Turkish mortality tables more precisely as other types of life insurance have a single probability
factor, such as dying or living but endowment life insurance includes both probabilities.

In Table 9, the mortality ratios in CSO 1980 which is used by the insurance companies in
Turkey and Turkey mortality table developed for both genders were compared.

Table 9: Comparison of 15-Year Death Rates (per thousand)

American CSO Turkey Female Turkey Male

1980 2001 2001
15q30 34.21 11.97 29.66
15q40 84.77 40.62 78.55
15950 190.51 123.71 192.00
15q60 42271 343.17 426.39

The comparison of mortality ratios was done for the ages of 30, 40, 50 and 60 in 15-year
intervals. Accordingly the mortality ratios of CSO 1980 mortality table have values close to those
of Turkey Male Mortality table and higher than the values of Turkey female mortality table.

A second comparison was made on the life expectations as shown in Table 10.
Accordingly, life expectations at birth in American CSO 1980 table are higher than Turkey Male
Mortality table and lower than Turkey Female Mortality table.

Table 10: Comparison of Expectation of Life at Age x (Year)

American CSO Turkey Female Turkey Male

1980 2001 2001
el 70.83 72.85 64.58
€20 52.37 55.78 50.34
e40 34.05 36.32 32.32
€60 17.51 18.25 16.20
€70 10.96 10.96 9.84

Another comparison was made over the net single premium of endowment life insurance.
Annual technical interest regarding the calculation of net single premium is 9%, which is the ratio
determined by Undersecretariat of Treasure in Turkey. Table 11 shows that how much money
insured have to pay, in order to he/she can take 10,000 TL compensation if he/she survives or dies
at the end of the 15 years.
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Table 11: Endowment Life Insurance Net Single Premium
Payments for 15 Years (TL)

Age American CSO Turkey Female Turkey Male

1980 2001 2001
20 2,817 2,765 2,801
25 2,816 2,767 2,805
30 2,827 2,773 2,816
35 2,857 2,788 2,844
40 2,910 2,817 2,896
45 2,991 2,871 2,984
50 3,115 2,967 3,124
55 3,307 3,132 3,339
60 3,588 3,408 3,660

According to Table 11, Turkey female mortality table has minimum insurance premium
and Turkey male mortality table follows that. But after age 50, it is seemed that CSO 80 mortality
table has lower premiums than Turkey male mortality table. For example, any insured who is 50
years old has to pay 2,967 TL for Turkey female mortality table, 3,115 TL for CSO 80 mortality
table, and 3,124 TL for Turkey male mortality table in order to he/she can take 10,000 TL
compensation if he/she survives or dies at the end of the 15 years. Consequently, it can be observed
that the endowment life insurance whose premiums are calculated from Turkey female or male
mortality table has the lowest premiums for the most suitable starting ages (25-40) for insurance.
This situation shows that insurance companies have taken higher premiums from insured in crucial
age groups. And it also causes loss for insured unjustly.

CONCLUSION

The most significant application field for mortality tables is life insurance. The insurance
premiums can only be calculated with this essential element; however, in our country, mortality
tables which do not represent the reality in Turkey have been used both in the insurance sector and
in security institutions. Hence, it is evident that the insurance premiums calculated by foreign tables
will be different. In order to eliminate this deficiency, Turkish mortality tables constructed from
Turkish mortality data are needed.

Therefore there are two main objectives of this study. The first objective is to construct
mortality tables which represent the reality of Turkey and to construct commutation tables which
assist in the calculation of life insurance premiums. The second objective is also the calculation of
life insurance premiums according to types of life insurance by using these tables. Thanks to this,
four mortality tables which are used in the life insurance sector in Turkey are compared with a
Turkish mortality table prepared from Turkish mortality data.

In this study, the synthetic maternal and paternal orphanhood method devised by Zlotnik
and Hill (1981) was used to estimate adult mortality for males and females. This technique is also
applied to 1998 and 2003 TDHS data sets for both genders and it gave an estimation for the year
2001/2. Both methods’ mortality tables have been transformed from abridged mortality tables to
complete mortality tables using UNABR application of MORTPAK. However, the mortality tables
are not accurate enough to calculate insurance premiums. Therefore, insurance premiums have been
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formed by adding a technical interest on the mortality tables. At the end of the study, a premium
comparison was made between Turkish commutation tables and the CSO 1980 mortality table,
which is used in Turkey. These comparisons were applied to endowment life insurance.

The other important point is that life insurance companies can construct their own
mortality table using their own mortality data. Ten years mortality data is sufficient to prepare this
table legally in Turkey. Most life insurance companies in Turkey have been in business for more
than ten years. So, most of them have ten years mortality data to date. Thus, it is not difficult to
construct a mortality table using their own mortality data for life insurance companies which have a
large insured portfolio. Lack of early and old age mortality data may create problems in the
construction of this table for those companies. Thus, this deficiency in early and old ages can be
solved by using certain mathematical calculations, such as the CSO mortality table.

When investigating the results of this study, they do not seem profitable for insurers. The
premiums must equal the present value of compensation. Turkish mortality tables are a suitable for
the demographic condition of Turkey. Thus, premium-compensation balance is provided with these
tables. But, for other foreign mortality tables, insurance companies have placed higher premiums
than the real premiums, especially for life insurance in terms of the probability of dying. For this
reason, using foreign tables may seem more profitable for insurers but actually, if Turkish mortality
tables have been used in the life insurance sector, more coherent estimations will be made to reflect
current demographic condition of Turkey, premium-compensation balance will be provided, and
this situation will increase the demand of life insurance, decrease passing from life insurance to
private pension systems or leaving life insurance, increase the dividend amounts of the insured,
increase the money directed to investments, and increase the share of life insurance in the GDP
leading to higher confidence in the insurance sector. Consequently, this study clearly shows that the
life insurance sector in Turkey needs reliable mortality tables prepared on the basis of the current
mortality levels and patterns of Turkey.
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OZET
HAYAT SIGORTACILIGINDA MORTALITE TABLOSU SORUNSALI VE
TURKIYE iCIN ALTERNATIF COZUM ONERISI

Bu calismanin temel amaci, Tirkiye’de sigorta sektoriinde kullanilabilecek giincel bir
mortalite tablosu olusturmak ve bu tablonun islerligini sigorta sektoriinde kullanilan Amerikan
CSO 1980 hayat tablosuyla karsilastirarak sinamaktir. Calismanin temel katkisi, Tiirkiye’de sigorta
sektoriinde hesaplanan prim ve tazminatlarin, Tiirkiye Oliim verisinden hesaplanan prim ve
tazminatlara goére ne denli farklilasacagini ortaya koymaktir. Bu tablonun olusturulabilmesi igin
dolayli bir yontem olan yetimlik yontemi kullanilmistir. Bu sayede, 6liim oranlari, yasam timitleri
ve sigorta primleri hesaplanmis ve Amerikan CSO 1980 hayat tablosu ile karsilagtirmasi
yapilmistir. Elde edilen sonuglar, CSO 1980 tablosuna ait yasam timidi degerlerinin Tiirkiye kadin
ve erkek mortalite tablosunun ortalama degerlerine benzerlik gosterdigine isaret etmektedir. Diger
yandan CSO 1980 tablosunun 50 yasina kadar olan 15 yillik 6liim oranlarin, Tiirkiye kadin ve
erkek mortalite tablosundan daha yiiksek oldugu gozlenmistir. Buna ek olarak, Tiirkiye’de en ¢ok
tercih edilen hayat sigortasi tiirli olan karma hayat sigortasi i¢in prim karsilagtirmast yapilmis ve
Tiirkiye erkek ve kadin mortalite tablolarinin, sigortaya baslamak i¢in en uygun yas araliklarinda
(25 — 40 yas aralig1) daha diisiik sigorta primi alinmasi gerektigi tespit edilmistir. Bu sonuglar
sigorta sirketlerinin, énemli yas gruplarindaki sigortalilardan, olmasi gerekenden fazla sigorta
primleri tahsil ettigini ortaya koymaktadir.



