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Ozet

Emeklilik planlamalarina dair aktleryal gre@ deser, rezerv, sa kalim siresi ve prim
hesaplarinda genellikle rastgele olmayan faiz arartullaniimstir. Sigortali kginin hayatta
kalma olasigl emeklilik stresi boyunca rastsal olarak belintken, faiz oranlari sabit olarak
tercih edilmgtir. Bu durumda emeklilik sistemini adturan birgok kurulsia ¢aitli risk unsurlari
yuklemistir. Bu ¢calsmada s6z konusu risklerin en belirsizi olan faizumn hem sabit hem de
stokastik dgtinulerek hesaplamalarda daha net sonuclar eldeneygbl cakilmistir. Ayrica,
Bankalar, Sigorta ve Reasuragisketleri, Ticaret Odalari, Sanayi Odalari, Borsala bunlarin
teskil ettikleri birlikler personeli icin kurulmg bulunan sandiklarinstirakgilerinin  Sosyal
Guvenlik Kurumu’na devrine gkin esas ve usuller hakkindaki bakanlar kurulu kémalgina
yonelik hesaplamalar stokastik faiz oranlariyla iraptir. Excel tablolarinda yapilan
uygulamalarin sonucu olarak, sabit ve stokastik deanlarina bgli sonuclar elde edilerek devir
isleminden sonra Emeklilik Sistemi'nin arti ve ekayée nasil olacgiyla ilgili olarak bazi
sayisal sonuclar elde edilgtir.

Anahtar Kelimeler: Stokastik faiz oranlari, emeklilik sistemi, rigksurlari, akttieryal gerler
Jel Kodu: E43

ACTUARIAL VALUATION BY DETERMINISTIC AND STOCHASTIC  INTEREST
RATES APPROACH OF PENSION PLANS OF FOUNDATION FUNDS WHICH ARE
ESTABLISHED AS FOR THAT TEMPORARY ARTICLE 20 OF THE LAW NO 506

Abstract

Interest rates which have been deterministic aeel urs calculations of actuarial present values,
reserve, mortality, premium concerning pension flamterest rates had been preferred a
constant value while life contingencies were deteeth to be random during pension time of
insured. These cases landed risk measures allisstabnts that constituted the pension system.

In this study, interest rates which are the mogteurin risks at issue are considered both
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deterministic and stochastic to decrease the effeatflation in the actuarial valuations. Also,
applications were made based on the procedurespendiples in the draft resolution of
ministerial cabinet relevant to Banks, Insurancem@anies, Reinsurance Undertakings,
Chambers of Commerce, Chambers of Industry, Bowasdsthe special retirement fund where
consist all of these establishment personals. Aesalt of the applications made in Excel tables,
Results connected with deterministic and stochasterest ratesvere studied out and some
outcomes obtained with reference to how will happaltulations of the pension system both
pluses and minuses after cession term.

Keywords: Stochastic interest rates, pension system, risksarement, actuarial valuations.

Jel Classification: E43

1. Introduction
An establishment which provides the insurance sesvimust have taken the decisions in the
light of actuarial equivalence principles to fulfdll of its liabilities; on the contrary, it careb
faced with elements of risk. One of the most imgairtproblems in actuarial equivalence
calculations is interest rates because of indetexayi and variability; therefore, interest rates
must be accepted the stochastic into long-terrnéiad transactions. The applications of this
study have been performed using the stochasticestteates according to a draft resolution that
is published about foundation funds by the miniatecabinet. There isn’t a new attempt to
transfer from the foundation funds to Social Seguslystem; on the other hand, ongoing efforts
in this direction have been continuing for a lomget. Consequently, Social Security Institution
has been taken necessary step to gather undergk soof all of foundation funds with
temporary twentieth article of the Social Secuatyd General Health Insurance law. Interest
rates which have been deterministic are used tulzlons of actuarial present values, reserve,
mortality, premium concerning pension plans. Irgerates had been preferred a constant value
while life contingencies were determined to be mandluring pension time of insured. These
cases landed risk measures; as a result of thasen® stochastic interest rates were started to
use for actuarial models. Lots of papers interestexdochastic interest rates have been published
for different insurance models since long yearsn&of them were presented chronologically in
the following paragraph. H. Pollard and J. H. Rdll&L969) presented a study to compute the
moments of actuarial random variables. Boyle (1%&8})ied out a study to present a theory by
using varying rates of interest. Bellhouse and €&a]980, 1981) made a statement about
characteristics of stochastic interest for contimiand discrete models. Giaccotto (1986) used
the stochastic interest rates to compute insuramegions. A general method was developed for
both the actuarial case and the equilibrium apgro&tarcea and Gaillardetz (1999) studied on
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life insurance reserves in a stochastic mortalitgl anterest rates environment for the general
portfolio. Zaks (2001, 2009) analyzed the accunedlatalue of some annuities-certain over a
period of years where the interest rate is a s&ighander some limitation. He presented two
methods to derive moments of the expected valuetlamdariance of the accumulated value.
Beekman and Fuelling (1990, 1992) studied extrdoamess in certain annuity models, interest
and mortality randomness in some annuities. Inrthegently study, they utilized the Wiener
stochastic process for an alternative model wha$ éxtensive boundary crossing probabilities.
Burnecki, Marciniuk, and Weron (2003) built accuateldd values of annuities certain with
payments varying in arithmetic and geometric prem@sby using the stochastic interest rates.
Huang and Cairns (2006) aimed to obtain a propetribmtion rate for described a benefit
pension plans under the stochastic interest ratésrandom rates of return. Hoedemakers,
Darkiewicz, and Goovaerts (2005) performed a stowlythe distribution of life annuities with
stochastic interest rates.

1.1.Foundation Funds

Foundation is called the administrative controtegysof the funds. Foundation Funds have been
undertaken the function of the Social Securityitagon, are the Social Insurance Institutions
where have the qualifications of the Social Seguristitution which is established by the laws,
have been containing state assistances which a&semqted by public social security as a
minimum with regards to the social security rigl8sventeen piece foundation funds which are
established as for that temporary twentieth artafléehe law no 506 have been consisting of
Banks, Insurance Companies, Reinsurance Undergk@ttambers of Commerce, Chambers of

Industry, Bourses and their subsidiaries. Tabke diven to show this foundation fund’s name.
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Table 1 Classification of names of the foundatioruhds

Names of Foundation Funds

1 Turkiye Is Bankasi AS. Mensuplari Emekli Sangh Vakfi

2 Yapi ve Kredi Bankas! A. Emekli Sandil Vakfi

3 Akbank T.AS. Mensuplarl Tekalt SargiVakfi

4 Turkiye Vakiflar Bankasi T.A.O. Memur ve Hizmetli&andgl Vakfi

5 Turkiye Garanti Bankasi &. Emekli ve Yardim Sangh Vakfi

6 T.C. Ziraat Bankas! ve Halk BankasiSAMensuplari Emekli Sangh Vakfi

7 Turkiye Halk Bankasi A&. Mensuplari Emekli Sang Vakfi (Pamukbank T.A.)
8 Turkiye Odalar Borsalar ve Birlik Personeli SigoveaEmekli Sandy Vakfi

9 Sekerbank T.AS. Emeklileri Sandi

10  Fortis Bank AS. Mensuplari Emekli Sanglive D Bank Personeli Vakfi

11  Anadolu Anonim Tirk Sigort&irketi Memurlari Sandy Vakfi (Anadolu Sigorta)
12 Turkiye Sinai Kalkinma Bankasi Mensuplari Munzamdfenlasma Vakfi

13  Esbank Eskeehir Bankasi T.A. Mensuplari Emekli Sangh VVakfi

14  Mapfre Genel Sigorta

15 Milli Reasurans T.AS. Mensuplari Emekli ve Sk Sandgl Vakfi

16  Liberty Sigorta

17  imar Bankasi T.A. Memur ve Mistahdemleri Yardim ve Emekli Sandfakfi

Relationships of the Ministry of Labor and Sociakt8rity with foundation funds are:

» The approval authority on the subject of the stahenge
* The financial audit authority
* The surveillance authority arising from establishimnander the state guarantee of the

social security according to sixtieth article o ttonstitution
The current cession is different from the previoassion owing to the following reasons:
e Only, the patrticipations of the foundation fundsdandividuals who are granted with
pensions or incomes, and their survivors are iredush the scope of this act will take
place transferring them to the Social Securityitagon

* The takeover with actives and passives of the fatiod funds isn’t in question

Regulations which are made in respect of the teargdwentieth article of the law no 5510 are

envisaged as below:
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» Protection of existing rights of the foundation duparticipations

» Technical interest rate is taken as 9.8 percent

» Determined cash value is received, maximal fiftgears, in equal annual installments, for
each year separately

* The cash value is accepted by a commission

* Processes of increase, decrease, discontinuattbmeassignment due to state changes in

pensions and income are restricted according téatheo 5510

1.2. Statistics of Foundation Funds

As from 2011, insured situation of the foundationds which are established according to the

temporary twentieth article of the law no 506 igegi Table 2.

Table 2 Insured situation of the foundation funds a from 2011

Insured
. - Passive  Beneficiary Total General Total Ratio Active/Passive
(%) Ratio
1 24.839 26.716 39.190 90.745 26,00 0,93
2 14.796 12.762 22.631 50.189 14,38 1,16
3 16.175 11.581 18.161 45.917 13,15 1,40
4 12.276 8.109 16.339 36.724 10,52 1,51
5 16.623 7.742 11.818 36.183 10,37 2,15
6 11.126 3.378 7.529 22.033 6,31 3,29
7 9.883 2.716 8.000 20.599 5,90 3,64
8 5.194 4522 8.028 17.744 5,08 1,15
9 3.529 3.798 6.223 13.550 3,88 0,93
10 3.295 824 3.590 7.709 2,21 4,00
11 902 502 846 2.250 0,64 1,80
12 346 519 601 1.466 0,42 0,67
13 8 736 571 1.315 0,38 0,01
14 449 126 291 866 0,25 3,56
15 158 330 276 764 0,22 0,48
16 191 217 233 641 0,18 0,88
17 6 233 140 379 0,11 0,03
General
Total 119.796 84.811 144.467 349.074 100,00 1,41
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2. Applications

In this study, we aimed to explain difference betwedhe stochastic interest rates and the
deterministic interest rates. We made applicatiosiag the assumptions which located in the
draft resolution of ministerial cabinet. Some cowérsial issues related to calculation of
liabilities in opposition to the “Social Securitydtitution” of foundation funds which are
established according to temporary twentieth &taflthe law no 506 have been existed. Some
of them are as below.

2.1. Assumptions

The most controversial issue in terms of the natesactors; inflation rate assumption which
located in the draft resolution of ministerial aadti and in parallel with the technical interest
rate. When as, technical interest rate that wil fias the calculation of the present value both the
temporary twentieth article of the law no 5510 &mel draft resolution of ministerial cabinet is
determined as 9,80%. Funds and employers’ repraserg have been demanded to be removed
from the text of the calculation of the liabilityhweh will be made according to this phrase and
the phrase of the “inflation rate” in located thgpesure draft. Because, they are claimed that the
technical interest rate (9,80%) is adjusted foaiidn (real interest rate) and it must not take in
consideration. The main reason underlying of thgeailon is that incumbent liability (the
amount of the liability which is necessary for tbession) of the each foundation fund will
increase when the inflation rate is used in catmia. Undersecretariat of Treasury and
Ministry of Development presented an opinion in theection of taking into account of the
inflation rate in the calculations. Because, inayd conditions, the real interest rate in the
market is much lower than mentioned the inflatidijiated real interest rate (9,80%). Therefore,

“Inflation rate” was added to the text taking ir@nsideration.

In this study, we will obtain some results abouivhwill change incumbent liability of the each
foundation fund for both technical interest rate8(®6) and real interest rate (stochastic). By this
means, we can comment about controversial issudgseadraft resolution of ministerial cabinet.
During the implementation of legal decision intéeelsin the temporary twentieth article of the
law no 5510; institution refers to “Social Securitgstitution (SSI)”; fund refers to the
foundation funds which are subject to the tempotaemntieth article of the law no 506; salary
and income refer to the disablement, old age amdivew’'s pensions and the permanent
incapacity income and survivor’'s income which agsigned in case of an occupational accident
or professional disease, all of which are defimethw no 5510; dependents refer to the spouse,
children and parents which a person is liable tik lafter as per law no 5510. In the Table 2,
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general total numbers of beneficiaries are givenl44.467. Nine percent (9,00%) of the

beneficiaries are accepted as dependents. Thase@sms, other properties are in Table 3.

Table 3 Distribution in terms of type, number, agesalary of dependents

DEPENDENTS
Type Mean Number Mean Age  Mean Salary
Spouse - Mother and Father - Children (>=25 age) 10.502 45 80
Children (<25 age) 2.500 15 300 &

Earning as basis to premium refers to the earrakgn as basis to premium, defined in the
foundation voucher of the relative fund. This valiseassumed as 3.560 in the part of
application; contributors refer to individuals wivork, have worked and quitted, voluntarily pay
premiums, receive salary and/or income and whaveddull settlement under funds which are
subject to the temporary twentieth article of tae& ho 506. These persons are defined as actives

and passives in the Table 2. Other assumptions éivese persons are given in the Table 4.

Table 4 Distribution in terms of sex, number, agesalary of contributors

CONTRIBUTORS

: Active Passive
Properties
Male Female Male Female
Number 58.734 61.062 44,132 40.679
Mean Age 31 29 60 58
Mean Salary 1.80CEt 1.80CEt 1.80Ct 1.80Ct

Inflation rate refers to the rate of change ingkeeral consumer price index in the medium term
program for the two years following the endorsenwdrthe fund to the institution (given in the
Table 5), and the amount that corresponds to eaahwhich will be gradually equalized to the
average inflation rate in the 2003-2008 EU Euro&afier 25 years (given in the Table 6).

Table 5 The general consumer price index in the ma&an term program
(Republic of Turkey Ministry of Development, 2012)
THE GENERAL CONSUMER PRICE INDEX

Years
Appearance
2013 2014 Other Years
Medium Term 5,30% 5,00% 5,00%
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Table 6 The average inflation rate in the 2003-200BU Euro Zone (Eurostat, 2012)
EURO ZONE ANNUAL AVERAGE INFLATION RATE IN 2003-200 8

Years
2003 2004 2005 2006 2007 2008
2,10% 2,20% 2,20% 2,20% 2,10% 3,30% 2,35%

Average in 2003-2008

As a result of Tables 5 and 6; inflation rate idanted between 2013 — 2039 years as the
following Table 7. For other years, inflation ratentinues with constant value identified at 2039
year.

Table 7 Annual inflation rates according to the drdt resolution of ministerial cabinet

AVERAGE ANNUAL RATE OF INFLATION

Years 2013 2014 2015 2016 2017 2018
Inflation Rate (%) 5,30 5,00 4,89 4,79 4,68 4,58
Years 2019 2020 2021 2022 2023 2024
Inflation Rate (%) 4,47 4,36 4,26 4,15 4,05 3,94
Years 2025 2026 2027 2028 2029 2030
Inflation Rate (%) 3,83 3,73 3,62 3,52 3,41 3,30
Years 2031 2032 2033 2034 2035 2036
Inflation Rate (%) 3,20 3,09 2,99 2,88 2,77 2,67
Years 2037 2038 2039 2040 2041 2042
Inflation Rate (%) 2,56 2,46 2,35 2,35 2,35 2,35

2.2.Present Value Calculations

The present value for liabilities of each fund, &ch contributor, including the ones resigned
from the fund by the date of endorsement, is catedl with regard to the provisions below,
considering the income and expenditures of the fam¢er law no 5510. The real interest rate
(depending on the annual inflation rate) is dedigghaccording to 9,80% the technical interest
rate. “CSO 1980 Female and Male Life Tables” aredufor the morbidity probabilities with

regard to age.

For both the premiums and liabilities are createtEXCEL 2007”. Rows are enumerated until

99 age from 0 age, symbolized witk™ and represents the current age of the persorund
are enumerated until 99 from 0, symbolized witli’ ‘and represents that payments for no more
than n years for temporary life annuities or represengd fayments will not start untit years
after issue for deferred life annuities.

In the present value calculatiod, is called as “pension coefficient”. For determiitisnodel,
pension coefficient may be defined using the conatmnt functions; isn’'t possible to stochastic
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model. This value is found using EXCEL 2007 froma@e to 99 age depending upon both

stochastic model and deterministic model.

i i, e b

cmtn WY st et W e DU

Yas X x+1 x+2 x+97 x+98 x+99

Figure 1 The series of payments associated withdifinnuity-due for stochastic rates

Assume that annually interest rates are changetbraly. The rate of increase to premium and
salaries is accepted 0,00% at the start of eaah yeathese conditions; the present value of the

amount collected from individuals who survivedyears is denoted bly ; the present value of
the amount collected from individuals who survived 1 years is denoted bly,,V, ; the present
value of the amount collected from individuals wawvived X+ 2 years is denoted bly, V\V,;

these calculations are continued until 99 age...mclsion, these values are added for each
age and divided by the number of people at ag&hen, the present value of this system or
pension coefficient may be obtained as:

V1 V1 VZ \4 V98 V99
—A —_—N— — N ——N— —_— N
1 1 1 1 1 1
[+l + +

) ) ) T ) (1 i) (1)
|

X

In the present value calculatio, — is called as “premium coefficient”. For determtrgs

model, premium coefficient may be defined using ¢cbenmutation functions; isn’t possible to
stochastic model. This value is found using EXCHEIO2 tables depending upon the pension

coefficient for both stochastic model and deterstinimodel.

L 1, g

e D o A >
Yas X x+1 x+2 X+n-2 xX+n-1 x+n

Figure 2 The series of payments associated with tg@rary life annuity-due for stochastic

rate
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Assume that annually interest rates are changeatbraly. The rates of increase to premiums and
salaries is accepted 0,00% at the start of eadh feathese conditions; the present value of the

amount collected from individuals who survivedyears is denoted bly ; the present value of
the amount collected from individuals who survived 1 years is denoted bly,,V, ; the present
value of the amount collected from individuals wdwvived X+ 2 years is denoted bly, V V,;
these calculations are continued urftii-1) age (payments for no more tham years)...in
conclusion, the division of sums obtained consegeiyiuntil (n—l) age for eachx age. As a

result, the present value of this system or prentuogifficient may be obtained as:

A Vi V, \] V-1
— —— —
|+ 1 + 1 1 +.. 4 1 1
sy e @en) @) T ) @)

In the present value calculatiopd, is called as “deferred coefficient”. This valugasind from

the formulan‘a'x =8,~3a - for every age from O to 99.

2.3.Premiums and Liabilities

Premiums incoming from actives. The possible premiums that the individuals who work
voluntarily pay premiums under the fund would paytiluthey are assigned salaries and/or
income as per law no 5510 are considered as incothe present value calculation. The part to
13,5% of total premium incomes is reserved for ggsional disease in accordance with active
male and female numbers. The part to 20% of totampm incomes is reserved for the
disablement, old age and survivor’'s pensions, #renpnent incapacity income and survivor’s
income, occupational accident in accordance witlveaenale and female numbers. As a result,
The part to 33,5% of total premium incomes is ats@phe general total of the incomes. The
present value of premiums incoming from activeforimulated for both active male and female

members according to mean age which gives in tieg as following:

58.734x 12x 3.508  33,5% x "B (M3

e —
i month  premium ; . o )
active males P disease and others premium coefficient male incote

61.062 x 12x 3.508  33,5% X - ( Femal
—

th i
active females mon remum - q; . .- .
P disease and others premium coefficient( female incolne
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Active liabilities: The present value for the liability of the salangéor income to be assigned to

the individuals who are working or voluntarily pagi premiums by the date of endorsement,
which equals to the possible premium payment datsvden the first day of the premium

payment to the day the salary and /or income ism@itated for both active male and female
members according to mean age and mean salary givie in the Table 4, as following:

58.734x 12x 1.808 5 R ; ( Male

active males month  salary ——
deferred coefficient male expense

61.062 x 12x 1.808 2y B ; ( Fema)e

v
active females month  salary ——
deferred coefficient female expejse

Passive liabilities: The present value for the liability of the salarydancome to be paid to
individuals receiving salaries and/or income by dage of endorsement is formulated for both
passive male and female members according to nggaaral salary which gives in the Table 4;
as:

44.132x 12x 1.808 "8 ; ( Male

passive males month  salary pension coefficien{ male expehse

40.679 x 12x 1.808 "2 ; ( Fema)e

- -
passive females month  salary  pengion coefficien{ female expefse

Dependents:. The present value for the liability of dependerftaative and passive members is
represented under the headings of widow and orphasows are composed of spouse, mother
and father, children who is older than or equakvienty five age (>=25 age); orphans are
composed of children who is smaller than twentg fage (<25 age). The present value for the
liability of dependents is formulated for both gaesand active members according to mean age,

mean salary and mean numbers which give in theeTabFf dependents, as:

10.502 x 12x_80& A ; ( Widov
— Sy —_— Py
widow numbers month  salary pension coefficient

(male- female expenye

2.500 x 12x 300 A ; ( Orphahn
—

a— :
orphan numbers month premium h -
premium coefficient

(male- female expenpe
Health liabilities: For the calculation of the health expenses, allatifve, passive and dependent
members are incorporated into the present value.afmual mean expense of per member is
assumed 2.0(®) . The weighted mean age of all menwdéosind 42. As a result, the present
value of health expenses is formulated as follovaogording to the information;
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217.60%  2.000 x ‘B ; (Al Membe}s
—_— — —

g’
members ~ annual health expense pension coefficient

(male- female expenpe

3. Conclusions

For actuarial valuations, six different scales ased, scales don't have the rate of increase to
premium and salary, only, and interest rates aceped deterministic and stochastic. For First
Scale; the technical interest rate is acceptedrmdetsstic and taken as 9,8%. As a result,
incumbent liabilities of the foundation funds aretetmined by subtracting from the sum of

premiums to the sum of liabilities in the Table 8.

Table 8 Actuarial valuations for first scale (9,8%technical interest rate)

PREMIUMS LIABILITIES
Premiums Incoming from Actives Passives 16.122.6B853
Disease 6.964.794.686 Male 7.946.617.247
Male 3.401.904.975 Female 8.175.994.107
Female 3.562.889.711 Actives 1.328.776.773
Others 10.318.214.350 Male 594.124.745
Male 5.039.859.222 Female 734.652.028
Female 5.278.355.127 Dependents 1.081.931.802
Widow 1.020.981.415
Orphan 60.950.387
Health Liabilities 4.215.852.861
General Total 17.283.009.036 General Total 22.7492.788
Liabilities of the Foundation Funds -5.466.163.75%

Obtained results are divided into according toittseired ratio given for each foundation funds
as Table 9.
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Table 9 Incumbent liability of the each foundationfund for first scale

Names of Foundation Funds Liability &)
TurkiyeIs Bankasi AS. 1.421.202.576
Yap! ve Kredi Bankas! A. 786.034.348
Akbank 718.800.534
Turkiye Vakiflar Bankasi 575.040.427
Turkiye Garanti Bankasi A. 566.841.181
T.C. Ziraat Bankas! A. ve Tlrkiye Halk Bankasi A. | 344.914.933
Turkiye Halk Bankasi A&. (Pamukbank T.A.) 322.503.661
Turkiye Odalar Borsalar Bigi 277.681.119
Sekerbank 212.087.154

Fortis Bank AS. ve Ds Bank 120.802.219
Anadolu Anonim Turk Sigort8irketi (Anadolu Sigorta) 34.983.448

Turkiye Sinai Kalkinma Bankasi 22.957.888
Esbank Eslgehir Bankasi 20.771.422
Mapfre Genel Sigorta 13.665.409
Milli Reasurans 12.025.560
Liberty Sigorta 9.839.095
imar Bankasi 6.012.780

For Second Scale; the technical interest ratedsped deterministic and taken as 7,35%. As a
result, incumbent liabilities of the foundation @isare determined by subtracting from the sum
of premiums to the sum of liabilities in the Tallle. Obtained results are divided into according
to the insured ratio given for each foundation fad Table 11.

Table 10 Actuarial valuations for second scale (7586 technical interest rate)

PREMIUMS LIABILITIES
Premiums Incoming from Actives Passives 18.976.5239
Disease 8.447.160.148 Male 9.237.757.264
Male 4.122.443.837 Female 9.738.766.015
Female 4.324.716.311 Actives 3.012.489.308
Others 12.514.311.331 Male 1.328.832.803
Male 6.107.324.203 Female 1.683.656.505
Female 6.406.987.128 Dependents 1.319.586.501
Widow 1.253.151.158
Orphan 66.435.343
Health Liabilities 5.210.737.853
General Total 20.961.471.479 General Total 28.51898941
Liabilities of the Foundation Funds -7.557.865.46%
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Table 11 Incumbent liability of the each foundationfund for second scale

Names of Foundation Funds Liability (&)
TurkiyeIs Bankasi AS. 1.965.044.760
Yap! ve Kredi Bankas! A. 1.086.820.910
Akbank 993.859.177
Turkiye Vakiflar Bankasi 795.087.341
Turkiye Garanti Bankasi A. 783.750.545
T.C. Ziraat Bankas! A. ve Tlrkiye Halk Bankasi A&. | 476.901.248
Turkiye Halk Bankasi A. (Pamukbank T.4.) 445,914.003
Turkiye Odalar Borsalar Bigi 383.939.515
Sekerbank 293.245.141
Fortis Bank AS. ve Ds Bank 167.028.805

Anadolu Anonim Tirk Sigort8irketi (Anadolu Sigorta) 48.370.333

Turkiye Sinai Kalkinma Bankasi 31.743.031
Esbank Eslgehir Bankasi 28.719.885
Mapfre Genel Sigorta 18.894.661
Milli Reasurans 16.627.302
Liberty Sigorta 13.604.156
Imar Bankasi 8.313.651
For Third Scale; the

technical interest rate is accepted deterministid taken as 5,85%. As a result, incumbent
liabilities of the foundation funds are determirmdsubtracting from the sum of premiums to the
sum of liabilities in the Table 12. Obtained reswte divided into according to the insured ratio
given for each foundation funds as Table 13.

Table 12 Actuarial valuations for third scale (5,856 technical interest rate)

PREMIUMS LIABILITIES
Premiums Incoming from Actives Passives 21.254.1240
Disease 9.663.107.903 Male 10.248.538.891
Male 4.712.940.273 Female 11.005.605.419
Female 4.950.167.630 Actives 5.078.586.360
Others 14.315.715.412 Male 2.217.124.870
Male 6.982.133.738 Female 2.861.461.489
Female 7.333.581.674 Dependents 1.522.623.532
Widow 1.452.375.787
Orphan 70.247.746
Health Liabilities 6.076.411.939
General Total 23.978.823.316 General Total 33.9366.140
Liabilities of the Foundation Funds -9.952.942.82%
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Table 13 Incumbent liability of the each foundationfund for third scale

Names of Foundation Funds

Liability (&)

Tirkiye Is Bankasi AS.

2.587.765.134

=

Yap! ve Kredi Bankas! A.

1.431.233.17

==

Akbank

1.308.811.981

Turkiye Vakiflar Bankasi

1.047.049.585

Turkiye Garanti Bankasi A.

1.032.120.171

T.C. Ziraat Bankas! A. ve Turkiye Halk Bankasi A.

628.030.692

Turkiye Halk Bankasi A&. (Pamukbank T.A.)

587.223.627

Turkiye Odalar Borsalar Bigi

505.609.495

Sekerbank

386.174.182

Fortis Bank AS. ve Ds Bank

219.960.0364

Anadolu Anonim Tirk Sigort&irketi (Anadolu Sigorta) 63.698.834

Turkiye Sinai Kalkinma Bankasi

41.802.360

Esbank Eslgehir Bankasi

37.821.183

Mapfre Genel Sigorta

24.882.357

Milli Reasirans

21.896.474

Liberty Sigorta

17.915.297

Imar Bankasi

10.948.237

For Fourth Scale; the technical interest rate epied deterministic and taken as 4,4%. As a

result, incumbent liabilities of the foundation @isare determined by subtracting from the sum

of premiums to the sum of liabilities in the Talik. Obtained results are divided into according

to the insured ratio given for each foundation &iad Table 15

Table 14 Actuarial valuations for fourth scale (4,46 technical interest rate)

PREMIUMS LIABILITIES
Premiums Incoming from Actives Passives 23.987.8180
Disease 11.152.308.832 Male 11.441.494.303
Male 5.435.600.787 Female 12.546.384.777
Female 5.716.708.044 Actives 8.559.052.994
Others 16.521.939.010 Male 3.692.593.457
Male 8.052.741.907 Female 4.866.459.538
Female 8.469.197.103 Dependents 1.782.237.792
Widow 1.707.925.072
Orphan 74.312.720
Health Liabilities 7.201.865.603
General Total 27.674.247.842 General Total 41.5330469

Liabilities of the Foundation Funds

-13.856.787.62%
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Table 15 Incumbent liability of the each foundationfund for fourth scale

Names of Foundation Funds

Liability &)

TurkiyeIs Bankasi AS.

3.602.764.783

Yap! ve Kredi Bankas! A.

1.992.606.061

Akbank

1.822.167.573

Turkiye Vakiflar Bankasi

1.457.734.058

Turkiye Garanti Bankasi A.

1.436.948.87Y

T.C. Ziraat Bankas! A. ve Tirkiye Halk Bankasi A.

874.363.299

Turkiye Halk Bankasi A&. (Pamukbank T.A.)

817.550.470

Turkiye Odalar Borsalar Bigi

703.924.811

Sekerbank

537.643.360

Fortis Bank AS. ve Ds Bank

306.235.007

Anadolu Anonim Turk Sigort8irketi (Anadolu Sigorta

88.683.441

Turkiye Sinai Kalkinma Bankasi

58.198.508

Esbank Eslgehir Bankasi

52.655.793

Mapfre Genel Sigorta

34.641.969

Milli Reasulirans

30.484.933

Liberty Sigorta

24.942.218

Imar Bankasi

15.242.466

For Fifth Scale ; the technical interest rate isepted deterministic and taken as 3,00%. As a

result, incumbent liabilities of the foundation tisare determined by subtracting from the sum
of premiums to the sum of liabilities in the Talig Obtained results are divided into according

to the insured ratio given for each foundation &ad Table 17.

Table 16 Actuarial valuations for fifth scale (3,006 technical interest rate)

PREMIUMS LIABILITIES
Premiums Incoming from Actives Passives 27.287.4344
Disease 12.982.705.332 Male 12.855.488.784
Male 6.323.177.770 Female 14.431.949.160
Female 6.659.527.563 Actives 14.417.688.126
Others 19.233.637.529 Male 6.137.228.396
Male 9.367.670.770 Female 8.280.459.730
Female 9.865.966.760 Dependents 2.118.711.640
Widow 2.040.074.271
Orphan 78.637.369
Health Liabilities 8.687.609.827
General Total 32.216.342.862 General Total 52.5144536
Liabilities of the Foundation Funds -20.295.104.6&/%
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Table 17 Incumbent liability of the each foundationfund for fifth scale

Names of Foundation Funds Liability &)
TurkiyeIs Bankasi AS. 5.276.727.216
Yap! ve Kredi Bankas! A. 2.918.436.052

Akbank 2.668.806.265
2.135.045.012
2.104.602.35%

1.280.621.105

Turkiye Vakiflar Bankasi

Turkiye Garanti Bankasi A.
T.C. Ziraat Bankas! A. ve Tirkiye Halk Bankasi A.

Turkiye Halk Bankasi A&. (Pamukbank T.A.) 1.197.411.176
Turkiye Odalar Borsalar Bigi 1.030.991.317
Sekerbank 787.450.061
Fortis Bank AS. ve Ds Bank 448.521.813
Anadolu Anonim Turk Sigort8irketi (Anadolu Sigorta) 129.888.670
Turkiye Sinai Kalkinma Bankasi 85.239.440
Esbank Eslgehir Bankasi 77.121.398
Mapfre Genel Sigorta 50.737.762
Milli Reasurans 44.649.230
Liberty Sigorta 36.531.188
imar Bankasi 22.324.615

For Sixth Scale; the real interest rate (dependingthe annual inflation rate) is taken as
stochastic according to 9,8% technical interest.réts a result, incumbent liabilities of the
foundation funds are determined by subtracting fribia sum of premiums to the sum of
liabilities in the Table 18. Obtained results angd®d into according to the insured ratio given
for each foundation funds as Table 19.

Table 18 Actuarial valuations for sixth scale (realnterest rate)

PREMIUMS LIABILITIES
Premiums Incoming from Actives Passives 21.844.5087
Disease 9.906.525.638 Male 10.554.400.462
Male 4.832.354.118 Female 11.290.108.455
Female 5.074.171.521 Actives 4.022.423.548
Others 14.676.334.279 Male 1.775.440.021
Male 7.159.043.137 Female 2.246.983.527
Female 7.517.291.142 Dependents 1.544.867.159
Widow 1.472.479.117
Orphan 72.388.042
Health Liabilities 6.139.244.136
General Total 24.582.859.917 General Total 33.55243760
Liabilities of the Foundation Funds -8.968.183.84%
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Table 19 Incumbent liability of the each foundationfund for sixth scale

Names of Foundation Funds Liability &)
TurkiyeIs Bankasi AS. 2.331.727.799
Yap! ve Kredi Bankas! A. 1.289.624.837
Akbank 1.179.316.17%
Turkiye Vakiflar Bankasi 943.452.940
Turkiye Garanti Bankasi A. 930.000.665
T.C. Ziraat Bankas! A. ve Tirkiye Halk Bankasi A&. | 565.892.400
Turkiye Halk Bankasi A&. (Pamukbank T.A.) 529.122.847
Turkiye Odalar Borsalar Bigi 455.583.739
Sekerbank 347.965.533
Fortis Bank AS. ve Ds Bank 198.196.863
Anadolu Anonim Turk Sigort8irketi (Anadolu Sigorta) 57.396.377
Turkiye Sinai Kalkinma Bankasi 37.666.37P2
Esbank Eslgehir Bankasi 34.079.099
Mapfre Genel Sigorta 22.420.460
Milli Reasurans 19.730.004
Liberty Sigorta 16.142.731
imar Bankasi 9.865.002

As a result, different results were obtained fostltions in Table 20.

Table 20 Liabilities of foundation funds accordingto scales

Scale Interest Rates Liabilities
First i =%9,8 -5.466.163.753
Second i =%7,35 -7.557.865.462
Third i = %05,85 -9.952.942.824
Fourth i =%4,4 -13.856.787.627
Fifth i = %3 -20.295.104.675
Sixth i = stochastic -8.968.183.843

The technical interest rate was decreased witls natgpectively 2,45%, 1,50%, 1,45%, 1,40%
beginning from 9,80%. We saw that when not haverdles of increase to premium and salary,
the highest value of the liability will be for 3 @0technical interest rate. We understand that the
liability of the foundation funds will increase whéhe technical interest rate decreases. Also, the
liability of the foundation funds will increase foeal (stochastic) interest rates according to the

9,80% technical interest rate.
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