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Giris

{llkemizde hayat sigortalarinin Snemli bir kismini emeklilik
sigortasi seklinde Ozetlenebilen tarifeler teskil etmektedir. Bu
tarifelerin §ziinde tasarruf unsuru yatmaktadir.

Hayat sigortalarinda temelde iki fikir vardir. Bunlardan biri
sigortalinin Jliimiinde ailesinin yada menfaattarlarinin korunmasi,
digeri ise sigortalinin emekliliginde birikim saglamasidir.

Bu calismada korunma ve koruma amaci ile polige satin alan bir
sigortalinin sigortadan saglayacagi toplu para yada irad, tarifeler
bazinda incelenmistir.

Calismanin ilk boliimiinde, hayat sigortasinin tarihi, {ilkemizde
hayat sigortacilii,iilkemizin bu alanda diinyadaki yeri, gelismeme
nedenleri ve gelismesi i¢in Onerilen tedbirler ile aktiierligin hayat
sigortaciligindaki yeri ve Gnemi,

ikinci boliimde, tarifelerin incelenmesinde gerekli olacak hayat
sigortasinda kullanilan fonksiyonlar,

Uciincti bSlimde, yasama ve $liime bagli hayat sigortalari, gesitleri
ve odeme sekilleri,

Dordiincii bolimde Sdeme sekilleri ve tarife gesitlerine gore hayat>
sigortasa primleri, _

Besinci boliimde, degigik metodlarla matematik karsilik hesaplari
ve sigorta cesitlerine gidre rezerv formiilleri,

Altinca bolimde Tenzil, i§tira ve ikraz,

Yedinci bdliimde, Tiirkiye'de ve yurt disinda kullanilan vefat
tablolari ile mukayeseli olarak, muhtelif sigorta tarifelerinden
Miimtezi¢ Sigorta, Muhtelit Sigorta, CGocuklar icin Yetistirme Tahsil
ve Cihaz Sigortasi ve Birikimli Sigorta tarifeleri,

Sekizinci ve son boliimde yurt disinda bazi iilkelerin sosyal
giivenlik sistemi kisaca Ozetlenmis ve iilkelerin 6zel emeklilik
sigortasinda kullandiklari aktiieryal formiiller, Orneklerle
incelenmistir.

Sonu¢ kisminda ise bu galismadan saglanan bilgilere gére, paranin
glin gegtikge deger kaybettigi iilkemizde, emeklilik sigortalarinda
tatbik edilen tarifeler enflasyona gore degerlendirilmis, yurt disi
tatbikatlari ile karsilastirilarak en etkin hareket tarzinin ne

olabilecegi gosterilmege galisilmistair.

BAALREAR

A UIIVERSITES:
TANTASYED:
DALRIE BADKANLIGK

&
i



BOLUM 1. HAYAT SIGORTASI

1.1. Hayat Sigortasinin Tarihi

4500 y1l oncesine dayanan Misir Papiriislerinden 6grendigimize’
gbre, tas yontma isiyle ugrasan eski Misirlilar cenaze kaldirma dernegi
diyebilecegimiz bir sandik kurmuslar ve bu yolla Glen iiyelerin
ailelerine belirli bir yardim vermislerdir.

Eski Yunan'da ise kilise mensuplari gliimleri halinde cenaze
masraflarini karsilamak iizere bir defada veya ayri, ayrlvﬁegenekler
halinde prim diyebilecegimiz 6demelerde bulunuyorlarda.

Babil'de bulunan yazitlardan anlasildigina gére M.0. 2500
yillarinda kervancilarin aralarinda bir sandik kurduklari ve
ugradiklari her tiirlii zarari bu sandiklardan karsiladiklarina
goriiyoruz.

M.0. 300 yillarinda filozof Teofrastel 'in bir dernek kurdugu
bu dernegin aylik aidat karsiligi iiyelerine gerekli olan durumlarda
yardim yaptigi gOriilmiistiir.

Eski Yunan'da modern anlamda sigortanin olmadigini ancak
yardimlasma kurumu seklinde yer aldigini séylemek miimkiindiir.

Orta ¢agda bu yardim konusu biraz daha genislemis ve Odenen belirli
tutarlar karsiliginda Slenlerin mezarlarinin yapilmasi, Olenler igin
ayinler yapilmasi, ihtiyar ve sakatlara yardimlar yapilmasi sGzkonusu
olmaya baglamistir. Gild adi verilen bu kurumlari su anda kazaya karsi
sigorta yapan kurumlara benzetebiliriz.

14, yiizyi1lda gercek sigorta anlayisi gelismeye baslamistir.
Ortacaglarda rant alim satimi cok gelismistir., Bunun basli¢a nedeni
faizin papalik tarafindan yasaklanmasidir. Ilk rant 1228 yilinda Gand
sehrinde tesis edilmistir. 13. ve 15. yiizyillarda Cenevre ,Floransa
Hollanda ve Almanya'da da rant islemleri yapilmaya baslanmistir. Bu
islemlerde kullanilan faiz oranlari yaklasik 7% 15 - 40'dir. Daha
sonralari ise % 11(4/5) ile, % 14(3/4) faiz oranlari kullanilmistir.,
Orta caglarda bir takim kapital islemlerinede rastlanmaktadir .Bunun
en yaygin Ornegi cihaz sigortasi veya ceyiz sigortasi diye adlandirilan
tiirdendir. Burada genellikle uygulanan bir kiz ¢ogugun dogumunda
yatirilan tutarin evlendigi tarihte 10 kati olarak iade edilmesidir.

'16. ylizy1lda Hollanda'da rant sahibine giris yasi gdzoniine

alinmaksizin iki misli rant o6denmekte idi.



Su ana kadar bahsedilenlerin gercek anlamada modern sigorta
islemleriyle bir benzerlik géstermedigi agiktir.

Yasam sigortalarlna baktigimizda 15. yiizyilda Italya'da 5liime
ait ilk sigortaya rastlayabiliriz. Ilk yasam sigorta poligesi 1574
yilinda yapilmis ve 18 Haziran 1583 tarihinde Londra Kraliyet Borsasina
teslim edilmistir, Biitiin sigorta tiirlerinde ve &zellikle yasam
sigortasinda gelisme, islemlerin matematiksel modellerle yapilmasiyla
ortaya ¢ikmistir. Olasilik hesabinin gelismesi beraberinde yasam
sigortalarinin hizla biiylimesini getirmistir.

17. yiizy1l'da Ingiliz sigorta girketleri tarafindan sigorta
tekniginde tamamen matematik modellerine dayanan gelismeler olmustur.
Ancak bu ylizyildan sonra yiiz yasina kadar yasama olasiligi, sifir
yas civarinda 6lim olayinin ¢oklugu, insan Oliimiiniin yasla orantili
oldugu sistematik bir bic¢imde incelenmis ve ilkel anlamda vefat
tablolari olusturulmaya baslanmistir.

1660'da Londra'da denenmesine baslanan &liim tablolarini, 1767'de
Fransa'da hesaplara gére hazirlanmis 6liim tablolarini, 1652-1742
yillari arasinda yasamis olan Halley'in bilegik faizli &6liim tablolarini
ilk 6lim tablolar:i olarak sayabiliriz. 1865 tarihinde kisaca AF ve
RF diye adlandirilan iki 6liim tablosu Fransa'da kullanilmaya baslanmis
ve uzun yillar giincelligini korumustur.

1699 yilinda Ingiltere'de ilk hayat sigorta sirketi faaliyete
geemistir. Bu sirket sigortalinin 6liimii durumunda varislerine belirli
bir kapital vermekte, efer varisler isterlerse bu kapitali sigorta
sirketine birakarak, kapitalin % 30'u kadar bir rant almaktaydilar.
Fakat hesaplarin iyi yapilmamasindan dolayi sirket Odeme zorlugu igine
diismiis ve bu payr % 18'e indirmistir. Daha sonra 1745 yilinda Gdeme
yapamaz duruma gelmis ve bu duruma Ingiliz Parlamentosu miidahale
ederek, rant payini daha da diisiirerek bir ¢o6ziim bulmustur. 1762 yilinda
simdi kullandigimiz teknik esaslar gozoniine alinarak bir yasam sigorta
sirketi faaliyetine baslanmistir.Bu sigorta sirketi , sigorta
primlerini hesaplarken sigortaya giris yasini gdzoniine alan ilk
sirkettir.

| Fransa'da 1750'1i yillardan itibaren yasam sigortalarinda
calisan sirketler ortaya ¢ikmistir. Yanliz Framsiz devrimi ve Onceki
calkantilari bu sirketlerin gelismesine engel olmustur, 1787
yilinda kral'dan miisaade alinarak kurulan‘bir yasam sigorté

sirketi 1793 yilindaki siyasi karisikliklarin sonucunda
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dagitilmistir. 17. Yiizyilda Fransa'da bugiin hala faaliyetini
siirdiiren bircok sirket kurulmustur. Isvicre'de ise Isvicre Federal
Biirosu bu yilizyi1lda sigortaciligin gelismesine yonelik kararlar
alirken, Almanya'da krallik ofisi sigortanin sosyal bir bilim
olduguna, konularinda yer vermistir (1).

1.2. Tiirkiye'de Hayat Sigortaciligi

Modern sigorta iilkemize ancak 19, yiizyilin sonunda Bati'dan
gelmigtir. Nevar ki onemli olan kiiltiir mensei ne olursa olsun,
sigortanin ve 6zellikle hayat sigortaciliginin giiniimiiz Tiirkiye'
sinde topluma ne Glg¢lide maledildigi, ne Olgiide millilestigi
ve gelistigidir.

llkemizdeki hayat sigortaciliginin asagida verilen kisa
oykiisii bu soruyu cevaplandirmaktadir.

11k hayat sigortasina adim, iilkemizin bazi ySrelerinde,
yore halkinin fakirlere yardim etmek amaciyla ¢egitli sandaklar
kurmalari ve bu sandiklar kanaliyla, belirli yardimlar yapmalari
ile baslamistir.

2. Diinya Savasindan sonra Tiirkiye savasin i¢ ve dis
siyasal bunalimlarini asmis ve hizli bir bliylime donemine girmis-
tir.

1950 - 1965 yillari arasinda, klasik sigorta branslari ya-
ninda Szellikle tasarrufa yonelik hayat sigortaciligi altan
¢agini yasamistir. Ancak, o tarihlerde baslayan Tiirk parasinin
diinya piyasalarina goére deger kaybetmesi, sigortacilardan ¢ok
politik ve mali yonlendirmenin hatali gériis ve tatbikatinin
degismez kotii kaderi olmus ve bu filizlenmeye ba@layan brans
oldukga biiyiik yara almistar.

Ulkemizin sigortada dis piyasalarla rekabet edememesi,
ve bu sektdriin diger ticari gelismelere parelel gidememesi,
ozellikle hayat sigortacilifini bugiin i¢in arzu edilen hedeflere
ulastiramamistir.

Son yillarda atilim seklinde niteleyebilecegimiz gelismeye
ragmen, hayat sigortaciligimizdaki biiyiimeye ve yayginlastirmaya

yine de yeterli goziiyle bakabilmek pek miimkiin olamamaktadir (2).

1) SEKVI KAYLAV, Marmara Universitesi Sigortacilik Boliimii,
Hayat Sigortasi Ders Notlari, 1991.
2) S.R.$.B. aciklamasi, Sigorta Diinyasi Dergisi, 5.232, Nisan 1979,s.11
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1.3. Hayat Sigortasinda Ulkemizin Diinyadaki Yeri
) 1989 yilinda degisik Glgiilere gdre yapilan siralamalarda
Tiirkiye'nin Diinyadaki yeri sdyledir ;
Hayat primlerinde 48., hayat disi primlerde 43., toplam
primlerde 47., hayattaki reel biiylimede 2., hayat disindaki reel
biiylimede 27., hayat dalinda kisi basina diisen primde 55., hayat
dali disinda kisi basina diisen primde 56., kisi basina diisen
toplam primde 57., hayat primlerinin GSMH'ya oraninda 58., hayat
disi primlerin GSMH'ya oraninda 60., toplam primlerin GSMH'ya
oraninda 61., hayat primlerinin toplam primlere oraninda da
54. siradadir (3).Ayni yil kisi basina diisen prim ( Merkez
Bankasi 31.12.1989 tarihli Dolar satis kuru 2316.-I iizerinden
19.034.- M) na gelmektedir.
1991 yi1li basinda ise kigi basina diisen sigorta primi
38.978.-M 'ye yiikselmistir (4).
Hayat Bransinda iilkemizde sigorta sirketlerinin yillar
itibariyle direkt prim liretimi asagidaki tabloda verilmistir
(5).
1986 1987 1988 1989 1990 1991 1991/3(*) 1992/3(%)
Tutar Oran  Tutar Oran Tutar Oran Tutar Oran Tutar Oran Tutar Oran  Tutar Oran  Tutar Oran
10.5 5.5 23.3 7.8 49.7 8.69 15.2 14.62 451.9 20.44 847.521.01 173.6 17.61 328.9 17.8

Ayni bransta sirketlerin yillar itibariyle direkt prim

artislari ise ;

1986 1987 1988 1989 1990 1991 1991/3(*) 1992/3(*%)
Tutar T. Ahs 7 T. ArtasZ T.AvthisZ T. Avtas Z T. Aras 7 Tutar Tutar
10.5 23.3 121,73 49.7 112.93 152 205.76  451.9 197.28 847.587.5%6 173.6 328.9

10 sene lizerine yapilan c¢alismalara gore Sigorta sirketle-
rinin D.I.E. TEF endeksine giére sabit fiyatlarla hayat dala
direkt prim iiretimi ve kisi basina diisen primi gdsteren rakamlar
asagida verilmistir.

(*) Alinan primleri (Direkt Primler + Reasiirans Primleri) géster-

mektedir.

3)S.R.S.B. agiklamasi, Sigorta Diinyasi Dergisi,S.377, Agustosl1991, s.12
4)S.R.9.B. agiklamasi, Sigorta Diinyasi Dergisi,S.372, Mart 1991, s.21
5) Bagbakanlik Hazine ve Dis Ticaret Miistesarligi Banka ve

Kambiyo Genel Miidiirliigii Tiirk Mali Sisteminin Temel

Gostergeleri Biilteni, Mart 1992, s.51.



. SIGORTA SIRKETLERININ D.I.E. TEF ENDEKSINE GORE B ]
SABIT FIYATLARLA HAYAT DALI DIRERT PRiM URETIMI VE KiSi BASINA DUSEN PRiM (6)

. SABIT _ o
D.1.E. . FIYATLA  SABIT Kist »
_ TEF  DIREKT - DIREKT  FIVATLA BASINA  KIST BAS.

yr D.1.E ENDEKST  PRIM  PRiM PRIM  DIREKT DUSEN ~ DUSEN

TEF ~ ARTIST  URETIMI ARTISI ~ OURETIMI PRIM  NOUFUS PRIM  PRIM

ENDEKST (7). (MILYAR) _ (%) (MILYAR) ARTISI ~ (MILYAR) (L) (L)
1981 100.0 0.1 - 0.1 45.5 1.5 1.5
1982 . 127.0 27.0 0.9 1.274.1 0.7 16.7 46.7 19.5 15.4
1983 165.7 30.5 1.1 18.4 0.7 9.2 47.9 22.5 136
1984  249.1 50.3 1.1 5.3 0.5  -30.0 49.1 23.1 9.3
1985  356.8 43.2 2.6 131.8 0.7 61.8 50.3 52.3  14.7
1986  462.3 29.6 10.5 299.8 2.3 208.6 51.5 204.4 442
1987  610.4 32.0 23.3 121.8 3.8 67.9 52.8 442.2  T72.4
1988  1.027.3 68.3 49.7 112.9 4.8 26.5 54.2 917.0  89.3
1989  1.741.9 69.6 152.0  205.8 8.7 80.4 55.5  2.738.7 157.2
1900  2.666.8 53.1  451.9 197.3 16.9 94.2 56.5  7.997.5 299.9
1991  4.899.4 59.2  847.5 87.6 17.3 2.1 57.7 14.688.0 299.8
1991/3 3.077.5  50.70 173.6 * .6 58.0  2.992.2 97.2
1992/3 5.175.3  68.10  328.5 *  89.3 3 12.5 59.2  5.548.3 107.2

(*) Alinan primleri gostermektedir.

6) Basbakanlik Hazine ve Dis Ticaret Miistesarligi, Banka ve Kambiyo Genel Miidiirliigii
Tirk Mali Sisteminin Temel Gostergeleri Biilteni, Mart 1992, s.48.



1.3.1. Gelisememe Nedenleri

Ulkemizde hayat sigortacilifinin bu zamana kadar istenilen
diizeyde geliéememe nedenlerini gdyle &zetleyebiliriz: /

- Halkimizin sigorta bilincinin, kiiltiiriiniin ve egitiminin ¢ok
diisiik bir seviyede olmasi. Kaderci bir millet goriiniimiinde bulunmasi.
Bundan dolayi, iilkemizde mali giici yeterli ayni zamanda sigorta
bilincine sahip bazi kisiler haricinde sigortaya "ihtiyag" goziiyle
bakilmamasi (7),

~ Ulkemizde hayat sigortaciliginin yeterince tanitilmamasi,
bu nedenle halen atil bir sigorta potansiyelinin bulunmasi,

— Enflasyonun hayat sigortasi iizerine olumsuz etkileri,

- Acentelerin ve galistirdiklari elemanlarin egitimsizlikten
otiirii yarattigi sorunlar,

- Satista kullanilan brosiirlerde yer alan kar payi tablolarinin
yeterince a¢ik olmamasi,

— Tam biling¢lenmemis sigortali adayi ve sigortalilardan
kaynaklanan sorunlar.

1.3.2. Gelimesi I¢in Onerilen Tedbirler

Hayat bransinda son yillarda prim hacminde geometrik artis
goriilmekle beraber, bu bransin ileride ne gibi sorunlara agik olacaglna 
bugiin i¢in endiseyle bakilmaktadir.

Diiniin 1950 -1970 yi1llari arsinda uygulanan hayat sigortalari
tarifeleri ile bugiinkiiler arasinda muhakkakki farklilik vardir. Ancak
varilmak istenen hedefe giderken acele edilmemesi, asamalarin saglikla,
gecisin iyi hesaplanmasi, en Gnemlisi, bilingli yapilacak poligelerin
ylirtirliilliik siirelerinin saglamliginin Slciilmesinde aldatici verilere
fazla iyimser bakilmamasi godzden uzak tutulmamalidir. Bugiiniin insani
yatirimlarinin kisa siirede nemalanmasindan yanadir. EﬁflaSyonun yliksek
‘0ldugu memleketimizde para, degerinden hergiin kayiplara ugrarken 15,
20 sene sonrasina ait bugiin biiylik gibi goriinen ileride geri dodnecek
rakamlarin O giiniin gerceklerinde ne olabilecegini diisiinmek gerekir,

Otomatik artisli tarifelerin yakain yillarda erozyona ugratan
T'sinin dngdriilen artisla hemayar olmamasi, ileride denge bozuklugu
_yaratacaktir. ‘

Bir anlak kararla ve kiigiik primlerle yapilan sigortalarin yerine,

bilingli olarak enflasyonun da iistiinde artisi yapabilecek, primi Gdeme

7) BAHTIYAR UZUNOCLU, Sigorta Diinyasi Dergisi, S.315, Mart 1986, s.8;



giici bulunan bir grubun hakli isteklerine hizmet vermek bugiin igin
o6zellikle 0zel emeklilik tarifelerinde uygulanabilecek en dogru yoldur.

Sigorta sirketlerimizin birkag yildan beri "ikinci" emeklilik
seklinde ortaya koyduklari ve su sira yogunluluk kazanan bu tiir
faaliyetlerini daha da arttirmalari beklenmektedir. Hayat Sigortasi
primlerinin 1.1.1986 tarihi itibari ile getirilen yeni diizenleme ile
gelir vergisi matrahindan indirilmesine olanak saglanmasi da siiphesiz
bu yolda tesvik edici bir diger faktdr olarak miiteala edilmektedir.

Unutulmamalidir ki hayat sigortasinda pazarlanan ne bir emteadir
nede bir gayrimenkuldiir. Sadece ve sadece ileri tarihlerde Odenecegi
garanti edilen paradir, giivencedir, teminatin nakte déniisiimiidir (8).

O halde;

- Her tiirlii imkani kullanmak sureti ile genis halk kitlelerinde
hayat sigortasi fikrinin ve bilincinin uyandirilmasi,yayginlastirilmasi
ve hayat sigortasinin artik "ihtiyag¢" oldugu ve giinliikk hayatin ayrilmaz
bir parcasini teskil ettigi hususlarinin israrla vurgulanmas: ve bu
yolda ciddi ¢abalar harcanmasi,

—~ Toplumda kisilerin giivence altina alinmasinda devletin yol
gbsterici gorevi {listlenmesi ve dolayisi ile kisilerin menfaatlerini
korumada onlara rehberlik etmesi, sirketlere araliksiz denetim
yapilmasi,

— Batili iilkelerde uygulanan ancak, heniiz iilkemizde gelismemis
sigorta tﬁrierinin toplumumuzun ihtiyacina uygun hale getirilerek
sunulmasi, )

— Komisyonlarin daha yaygin bir yelpaze i¢inde odenmesi,

— Prim akisini saglikli bi¢imde takip edemeyen sigorta
sirkelerinin c¢ok biiyiimemeleri,

— Sirketlerin tahsilat organizasyonlarini gelistirmeleri,

- Y11lik enflasyonun iistiinde talebe bagli artislarin anlayisla
karsilanmasi, endeksli sigorta térifelerinindﬁzenlenmesi,

- Sirketlerin "kar pay"larinin belirli yillarda yaklasik da
olsa nasil bir yarar getirdiginin basin yolu ile ve hatta
sigortalilarina goénderecegi brosiirlerde agik bir anlatimla vurgulanmasi
gerekmektedir,

~ Sigorta sektdriimiiziin son yillarda "atilim" seklinde

niteleyebilecegimiz gelisme siirecinin devam ettirmesi ve bu siireci

8) HIKMET ERDAL, Hayat Sigortaciliginin Diinii, Bugiinii ve Yarini,
Sigorta Diinyasyt Dergisi, S.377, Agustos 1991, s.7



-9 -

hizlandirmasi siiphesiz yukarida sayilan husularla birlikte, akla
gelebilecek diger tedbirlerin gergeklestirilebilme sansi ile siki
sikiya ilgili bulunmaktadir. Bunun saglanmasinda sigorta endilistrimizin;

— Ekonomimize kaynak (fon) yaratici bir sektor,

- Doviz kazandirici bir faaliyet dala,

- Kisilere menfaatlerini korumakta giiven olusturucu bir hizmet
dali olarak diisiiniilmesi ve yapilacak yasal diizenlemeler ile
uygulamalarda bu hususlarin her zaman géz Oniinde bulundurulmasi lazim
gelmektedir.

Hayat sigortaciliginda aksayan yonlerin oldugu bir gergektir.
Ancak elestirilerde yapici olmali, gecmis denetimlerden yararlanilarak
eksiklikler saptanmali, halkimizin kiiltir ve egitim diizeyini de gi=z
oniine alarak hangi sartlarda bu bransin hakli oldugu yere ulasabilecegi
diisiiniilmelidir.

1.3.3. Aktﬁerligin Sigortac111ktaki Yeri ve Onemi

Giiniimiiz Tiirkiye'sinde hayat sigortasinda uygulanan serbest
tarife rejimi ile aktiierlerin &nemi ‘daha da anlasilmis, aktiierlik
meslegine ne denli gereksinme oldugu ortaya ¢ikmistir.

Bugiin igin 42. yi1lini dolduran Aktiierler Dernegi'nin su ana
kadar yasalar cercevesinde mesleki bir kurulus olarak bile saptanmadigi
aci bir gergektir,

Ulkemizde aktiierlerin yetisme alanlari olduk¢a kisitli olup,
nasil yetisecekleri hakkinda degisik fikirler vardir. Bunlardan biri
liniversite Ggrenimi ve uygulama ddneminden sonra mesleki kurulusca
aktiierlik iinvaninin verilmesidir.

Aktilierlerin sadece matematik ve istatistikle degil ekonomi
ve hukuk gibi yardlﬁc1 alanlarda da egitim gormeleri gerekmektedir.

Aktiierler sadece hayat sigortasi tarifelerinin teknik y&nleri
ile ilgilenmekle kalmayip, ayni zamanda ¢ok iyi bir yatirimci
olmalidirlar.

Giiniimizde oldukga popililer olan, sirketlerin 2. emeklilik adini
verdikleri tarifeler ve bu tarifelere uygulanan kAr paylari aktiierligin
sadece teknikle degil, ayni zamanda'Yatlrlm ve fon yonetimiyle de
baglantili oldugunu ortaya koymaktadir.

Bundan sonraki béliimlerde, sigorta matematigi, yani
aktiierya, sirasi ile; aktiieryal fonksiyonlar, sigorta tiirlerine gore
aktiieryal formﬁllervtarife bazinda aktiieryal hesaplar ve yurtdisi

tatbikatlari seklinde incelenmistir.
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BOL{UM 2. HAYAT SIGORTASINDA KULLANILAN FONKSIYONLAR

2.1. Oliim (Mortalite) Fonksiyonlari

Hayat sigortalarinda &limle ilgili olan tahminler ve buna
bagli olarak hayatta kalma ve Olme jhtimalleri iizerine dayanarak
yapilan hesaplar ©6lim (mortalite) tablosu geklinde ifade edilir.

Hayat sigortaciliginin Tiirkiye'ye getirilisinin ilk yillarindan
beri yurdumuzda bir 6liim tablosu yapma olanaginin bulunmamasi nedeni
ile yabanci iilkelere ait 6liim tablolarinin kullanilmasi yoluna
gidilmistir,

Sirketler genellikle reasiirérlerinin kullandigi 8liim tablolarini
kendi tarifelerine  uygulamaya baslamislar bdylece hayat
sigortaciliginda kullanilan ve her biri farkli 6zelliklere sahip
19 kadar tablo ortaya ¢ikmistir, 5 Mayis 1978 tarihinde Ticaret
Bakanligi'nin ¢ikartig: tamim ile, gdzlem tarihleri 1887 ile 1963
yillari arasinda degisen-bu tablolarin asgari hadde indirilmesi
gerekli kilinmis ve bu tarihden itibaren Ferdi Sigorta tarifeleri
ile Grup Sigorta sdzlesmelerinin teknik esaslarinda sadece li¢ adet
oliim tablosﬁnun uygulanmasi uygun goriilmiistiir,

Bu tablolar

Amerikan CSO 53 - 58 &liim tablosu,

Alman ADST 49 - 51 &lim tablosu ve

Isvicre MS 48 - 53 &liim tablosudur (9).

Oliim tablolari bir grup kisinin yasamlarinin incelenmesi sonucu
cinsiyete, meslege, toplumsal sinifa medeni hal durumuna, 1rk ve
lilke farkina, salgin hastaliklara, savas ve go¢ hareketlerine gire
iilkeden ililkeye degismektedir.

Cesitli {ilkelerde kullanilan 8liim tablolari her {ilkenin kendi
istatistigine bagli olup cinsiyete gore tesbit edilmistir.

Amerika'da su anda kullanilan 1980 yili istatistiklerine dayalx
her iki cinsiyete gore diizenlenen §liim tablolari, tarifelerde mukayese
yapabilmek amaciyla su anda iilkemizde kullanilan teknik faiz oranlarzi
goz iinline alinarak diizenlenmis ve Ek I de verilmistir.

isvicre'de su anda kapital sigortalarinda ferdiler ig¢in 1980
senesindeki istatistiklere dayali olarak diizenlenen GKM, kadinlarda

GKF vefét tablolari, irad sigortalarinda ferdiler igin 1990 yilx

9) Yiiriirliikteki Sigorta Mevzuati, T.6, 5 Mayis 1978
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istatiklerine bagli olarak, erkeklerde ERM kadinlarda ERF vefat
tablolari kullanilmaktadir. Sozkonusu tarifelere ait vefat tablolari
bugiin Isvicre'de kullanilan teknik faiz oranlariyla Fk II de
verilmistir.

italya'da muhtelit, hayat boyu ve gegici siireli hayat sigorta
tarifeleri i¢in 1980 - 1982 senesinde yapilan istatistige bagli,
erkek ve kadin i¢in ayri ayri diizenlenen SIM 81 - SIF 81 adindaki
tablolar ile hayat kaydi ve irat sigortalarinda yine her iki cins
i¢in diizenlenen 1970 yilina ait vefat tablolari Ek III de degisik
faiz oranlariyla verilmistir.

Olim tablolarinda bulunan yasa bagli foksiyonlara "mortalite
fonksiyonlari" adi verilir. Bu fonksiyonlari ve aralarindaki
matematiksel bagintilari sirasiyla inceleyelim.

2,2.1. 1x Fonksiyonu

Olim tablosunda toplulugun x yasinda olanlarinin sayisi 1X
fonksiyonu ile gosterilir.En kiigiik yasa karsilik olan (ki bu yasiot
ile godsterebiliriz) 10‘ degeri,tablonun "radiks degeri" olarak
bilinir.Radiks degeri genellikle onun uygun bir kati &rnegin 100.000
veya 1.000.000 olarak alinir.

Bir grup i¢inde yas biiyiidiikce hayatta kalanlarin sayisi
azalacagindan x biiyiidiikge 1X degeri kiigiiliir.0liim tablolarinin bir
kisminda en kiigiikk x degeri icin 1x sifira ulasirken, bazilarinda
sifira yaklasir.Tablodaki limit yas ise genellikle w ile gosterilir.

2.1.2./ux Fonksiyonu ( Mortalite Siddéti )

Herhangi bir x yasi i¢in 1x deki azalma oraninin 1X degerine
boliinmesi mortalite siddetini verir ve My sembolii ile ifade
edilir.Burada x'e_g6re bir azalma orani stz konusu oldugundan bu

ifade x'in siirekli degerleri igin ;

My = ( —1/1x ).( dlx/dx ) (2.1)
= ( -d log 1x Y/ ( dx ) (2.2)
seklindedir.,

Formiil (2.1'den)
a1 fdx = -1_ . p (2.3)

yazilabilir.Buna gore;



(-]

1x - f;1x+t '/4x+t . dt (2.4)
a

dir.
2.1.3. dx Fonksiyonu
Bu fonksiyon-A.lx degerini yani x ile x+1 yaslari arasinda

olenlerin sayisini gdsterir.Buna gore;

dx = 1x - 1x+1 (2.5)
dir.
Formiil (2.5'den)
oo
1 :j% dx+t (2.6)
elde edilir.Formiil (2.4) ve (2.5'den)
1
a = S)lm Mgy - O 2.7

2.1.4. P_ Yagama Thtimali ve q, Olme Thtimali
Belirli bir 6liim tablosuna gére x yasindaki bir kimsenin n

y1l sonra yani x+n yasinda hayatta olmasi ihtimali nPX ile gosterilir.

an = 1x+t / lx (2.8)
dir.
Formil (2.8'i) agikga yazmak istersek;
P = (1x+1 / 1x) """"'(1x+n / L1 )
den
P =P P P (2.9)
dir.

n=1 oldugunda kisinin bir yil sonra yani x+1 yi1l sonra hayatta
olmasi ihtimali Px ile gosterilir.

x yasinda bir kisinin x+t ile x+t+n yasi arasinda olme ihtimali
kisinin x+t ile x+t+n yasi arasindaki yasama ihtimallerinin farkina

esittir ve sembolii ile gosterilir  (10).

tlnqx

10) P.F. HOOKER, L.H. LONGLEY-COOK, Life and Other Contingencies,
Alden and Mowbray Ltd, Oxford, 1974, s.12-13.
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t\nqk = t'x T t+n'x

Lt = Leten (2.10)

1

t

t=o0 oldugunda O‘qu sembolii 9y olarak gdsterilir. Buna gbre n sene ig¢inde
kisinin 6lme ihtimali yagsama ve &lme ihtimalleri birbirini tamamlayan

ihtimaller oldugundan

ntx = l_an

1. -1 (2.11)

e esit olur. n=1 i¢in kisinin bir sene i¢inde 6lme ihtimali

I = 1_Px

d
-_X x+1 . lx (2.12)

dir.

2.1.5. (e ?) Yagama imidi

Kisinin x yasindaki yasama {imidi, bu kisinin bir ©liim tablosuna gdre,
0 yastan sonraki yaklasik Omriine esittir.

Kalan omriin hesabinda yilin kesirleri de g&zoOniine aliniyorsa buna
"Tam Yasama Umidi" adi verilir ve exO sembolii ile gdsterilir, e ile
gosterilen "Kisa Yasama Umidi" nde yilin kesirleri ihmal edilir. Tam yasama

imidi digerinden yarim yil daha uzundur.
e’=e +1/2 (2.13)
X x *
dir. Kisa yasama {imidini diger oliim fonksiyonlari cinsinden ifade edelim.

e =P +2P + ecteecsssrecense + P
X X X W X
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e =P (lte ) 2.14)

- Bu formiil en bliyiilk yasa karsilik olan yasama {imidinden baslayarak

biitiin yaslar icin e, degerini bulmakta kullanilir,

2.2. Komiitasyon Fonksiyonlari

2.1.1 Komiitasyon Fonksiyonlarinin Tanimlari

Faiz tutarlarinin pesin degerleri tablolarinda verilen, &liim ve hayat
tablolarinin kombinezonlari neticesinde, elde edilen pesin degerler serisine
sigorta tekniginde komiitasyon fonksiyonlari adi verilir

Hayat ve 0liim tablolari, esas olarak alindifina gore, her &liim
hareketi ve her kapitallesme faiz payi ig¢in iki cesgit komiitasyon fonksiyonu
hesap edilecektir (11),

Bunlardan Dx Nx’ Sx ile gosterilenler hayat komiitasyon fonksiyonlari,

Cx’ Mx’ Rx ile gdsterilenler 6liim komiitasyon fonksiyonlaridar.

Dx ve CX komiitasyon fonksiyonlarina esas fonksiyonlar, Nx’ Sx’ Mx’
Rx fonksiyonlarina ise tali fonksiyonlar adi verilir.

2,2.1.1, Dx , Nx’ Sx Hayat Komiitasyon Fonksiyonlari

x yasindaki lx kisiye verilecek veya bunlardan alinacak birer liranin
dogum tarihindeki pesin degeri olarak tarif edilen Dx’ x yasindakilerin
sayisini veren lX ile bir liranin, i faiz fiyati {lizerinden x y1l Onceki pesin

degerini veren v 'in carpuml ile elde edilir. $Oyle ki

D,=1_.v (2.15)
dir,

Hayat sigortalarinda kullanilan tablolarda 1X = Dx komiitasyon sayisina
karsilik olan yasa esas yas adi verilir. Bu yasi € harfi ile gosterirsek
Tirkiye'de kullanilan iic tabloda da & yasinin sifir oldugu, yani tablodaki
esas yasin, dogum yasi olarak alindigi goriilmektedir.

Oliim tablosunun limit yasi w olmak lizere, x yasindan w yasina kadar

Dx'lerin toplami Nx ile gosterilir. Buna gore

Nx_= Dx + Dx+1 + ... + Dw

11) ALISTAIR NEILL, Life Contingencies, Redwood Burn Limited, 1977,s.48.
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veya
- W
Ny = 20 Puie (2.16)
dir.
Nx'lerin toplam1 ise SX ile gosterilir ve
Sx = Nx + Nx+1 + @0 9 008 8000 + Nw (2.17)
veya
w
Sg = :‘;0 Nert
dir.

2.2.1.2. Cx’ Mx’ Rx Oliim Komiitasyon Fonksiyonlari

x ile x4+l yasi arasinda Glen dx kisiye verilecek birer liranin dogfum
tarihindeki degeri olarak tarif edilen Cx’ x ile x+l1 yasi arasinda dlenlerin
say1ls:t olan dX = lx - 1X+1 ile 1 liranin x+41 yil Onceki pesin degerini veren

vX+1'in carpiumi ile elde edilir. Yani ,

C =d .o voq D (2.18)

dir.
x yvasindan w yasina kadar Cx'lerin toplamina MX adi verilmistir.
Soyle ki;

Mx=cx+cx+1+.ouaoo-oo. +CW (2.19)
veya
M \
x=tz_-_()cx+t
dir. ,
Mx'lerin toplami da R somboli ile gosterilir, Yani,
RX=MX+MX+1+.'.‘.OOOOQ +Mw (2.20)
veya

RX = tgwnx+t

dir.
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2.2.1.3. T; Fonksiyonu

x yasindaki kisinin gelecek yasam siireci X - x, ayni zamanda
Tx olarak gdsterilir. Tx sembolii baslangigta 1O sayida iliyesi olan grubun
x yasindan sonra yasayacaklari toplam yillari gdsterir.

Buna gore,

|
i

X j;t 1x+t/mx+t'dt

o0
o
o0

é;t d1x+t
dt

)
oo
{1
X

o

+t (2.21)

olur.

Son ifade, 1 v sayida yasayanin x+t ile x+t+dt

X+
arasinda yasadigl toplam zamanin entegrali seklinde yorumlanabilir.
2.8 formiiliinden (12),

£x = Lete / 1,

dir. Buradan 2.21 formiiliinii baska bir ifade ile elde edebiliriz.

Lt Mxae = x * Fx " Maae ' (2.22)
dir.
Grupta x sayida 1X adet yasayanin gelecek yasam siirecinin

ortalamasa
o0
b S 0 1X+t dt
1 - 1
X X
o0
o
= e
X
dir.
_ o
Tx = 1x . e (2.23)

12) NEWION L. BOWERS JR, HANS GERBER, JAMES C. HICKMAN, DONALD A. JONES,
CECIL J. NESBITT, Actuarial Mathematics, The Society of Actuaries,
Itasca, Illinois, 1986, s. 66.
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2.2.1.4, Siirekli Komiitasyon Fonksiyonlari
Komiitasyon Fonksiyonlari adi altinda tarif edilen

Dx’ Nx’ Sx’ Cx’ MX ve RX x'in tam degerleri i¢in kullanilar,
Giiniimizde sigorta uygulamasinda gegerli olmadigi halde matematik

olarak mevcut olan " Siirekli Komiitasyon Fonksiyonlari " x'in tiim
rasyonel degerleri di¢in tarif edilen D s N R S R c , M ve R
x” Tx* x! x? x X

sembolleri ile gosterilir. Bu fonksiyonlari veren formiiller sunlardir.

’f)'x = SD"“ . dt (2.24)

N, =g;=(1))x+t (2.25)

_ oo

S, =§0Nx+t (2.26)
i

C, = Socx+t . dt (2.27)

e

M =t=§0Cx +t (2.28)

-— [- -]

Rx =t§'0Mx+t (2.29)

Komiitasyon fonksiyonlari ile siirekli komiitasyon fonksiyonlari

ara51nda asagidaki bagintilari kullanabiliriz (13).

D ¥1/2 (D_+ D_..) (2.30)
N 21/2 (N_+N_,) (2.31)
S, 21/2 (S +5,.)) (2.32)
C 2 ax . V2 (2.33)
H %M (141)1/2 (2.34)
B ¢R (141)1/2 (2.35)

13)fgggﬂ{fﬁﬁﬁC,Ferdi Sigorta Tarifeleri,Sigorta Murakabe Kurulu Tezi,
s 8.36
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BOLUM 3. HAYAT STGORTALARINDA RANT VE KAPiTALIN HESAPLANMAST

3.1. Ertelenmis ( Miieccel ) Kapital

x yasinda bulunan bir kimsenin x+n yasina eristigi takdirde
bir liralik bir kapital elde edebilmesi di¢in herhangi bir sigorta
sirketine bugﬁn yatirmasi gereken kapitale ertelenmis kapital denir.
n y1l sonra temin edilecek olan birim kapitalin pesin deferinin

matematik iimidi olan ertelenmis kapital nEX ile gosterilir,

olup vn, n y1l sonra ddenecek olan bir liranin 7 i'den pesin
degeridir. x yasindaki bir kimsenen x+n yasina erismesi ihtimali
formiil (1.8'den) lx+n / 1X oldugundan kisinin matematik {imidi
P . vMdir,

n x
Bu durumda;

olur. Pay ve paydayx v ile carparsak formiil (2.1"'den)

nx . Dx+n / Dx .1
dir.
Bu formiilleri bir baska yoldan su sekilde elde edebiliriz.
x yasindaki bir kisinin x+1, x+2, «¢vvvee.e , x+n yaslarinda hayatta
olmas1i halinde Odenecek paralarin pesin degeri, bu yaslarda mutlak
Gdeme v ile Gdenebilme ihtimalinin rlPX , carpimina esit olur. Bu
genel hali A ile, ddeme yapilacak yillari n ve Odenecek tutarlara

da f(n) ile gosterirsek;

n
A=X f(n) . v . P_ (3.2)
olur.
. 1 _ =
Formiil (2.8'den) npx = lX+n / 1X oldugundan,pay ve paydayi

Ve ile carparsak;



= Dx+n / Dx
olur, 1/DX ifadesi n'ye gbre sabit oldugundan toplamin disina

cikartailabilir ve
A=Q/ D)?Z f(n) . Dx+n (3.3)

elde edilmis olur (14),

Bu formiil her tiirli hayat rantinin pesin deferinin elde
edilmesinde kullanilabilecek genel bir formiildiir. (3.3) formiiliinii
siirekli fonksiyonlar cinsinden yazacak olursak, toplam yerine entegral

kullanilmasi gerekir. Buna gore

Tt dt (3.4)

A=(1 / Dx)gi(t) . D_

dir., .

3.2, Yasama ve Oliime Bagli Hayat Sigortalari

3.2.1. Yasama Bajli Hayat Sigortalarinda Rantlar

_ Devre sonlarinda veya devre baslarinda bir kimsenin yasamasina

bagli olarak Odenmesi icabeden rantlara hayat rantlari denir.

Rantlar yilliak veya daha kisa siireli taksitler halinde, veya
y1l boyunca silirekli olarak &denebilinir, Taksit siliresinin bir yildan
daha uzun olmasi miimikiimse de, genellikle pek uygulanmaz. Yilin 1/m'li
siirelerle ve k/m degerinde &denen rantlara '"yilda m defa ve k tutariyla
tdenen rant" adi verilir. Taksit siiresinden sdz edilmedigi zaman
odemelerin yi1llik yapildigi anlasilair, -

Rant ddemeleri genellikle devre sonlarinda yapilmakla birlikte,
devre baslarinda Odenen rantlar da vardir. Bunlara "Pesin Rant" adi

oot

"a" pesin rantlar "a" sembolii

verilir. Devre sonlarinda 6denen rantlar
ile gosterilir,
Rantlar siireleri, baslangi¢ tarihleri ve odeme sekilleri

bakimindan baza boliimlere ayrialirlar.

14) P.F. HOOKER, L.H. LONGLEY-COOK, Life and Other Contingencies,
Alden and Mowbray Ltd., Oxford, 1974 s.16.
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Yasama bagli hayat rantlarini Odenme siiresi bakimindan dért gruba

ayirabiliriz.

Hemen baslayan rantlar

Frtenlenmis (mileccel) rantlar

Gec¢ici siireli rantlar

Gecici siireli ve ertelenmis rantlar

3.2.1.1, Hemen Baslayan Rantlarin Pesin Degeri _

Bir sigorta sirketinin bugilin x yasinda bulunan bir kimseye sag
kaldigl miiddetge her yil basinda bir lira odeyebilmesi i¢in sigortalidan
alacagil, birim degerli ve devre basi Odemeli bir réntl Ex sembolii ile
gbsterelim.

Mukaveleye istirak edenlerin sayisa 1X olsun. Bu durumda sirket
bunlaran her birinden éx lira alacagindan 1X . §X lira toplamis olur,
Sigorta sirketinin Odeyecegi rantlari hesaplayacak olursak ; Birinci
y1l basinda sirket 1 . 1X lira oder. Ikinci y1l basainda sag olanlarin

sayisi 1X+ dir. Sigorta sirketi 1X+1 . 1 lira ddeyecektir. Boyle devam

1 .
edecek olursak n'inci yil basinda 1 . lX+n lira ddeyecektir. Matematik
esitligin saglanmasi i¢in bunlarin pesin degerleri toplaminin sigorta

gsirketinin mukavele yapilirken topladifi ortak fona egit olmasi gerekir.

- n
1xoax—1x+1x+1 -V+.........+1x+n.v +0..lll‘
I T I [ L RO
3 =X x+1 x+n
X < ‘
1 . v
X

Bu formiili komiitasyon fonksiyonlari cinsinden yazacak olursak

v Dx + Dx+1

X D
x

+I‘.l.t.. +Dx+n+-c-'0‘co (15)

a =OEX+1EX+.....’7'+nEx+........

Formil (3.1) ve (2.16'dan)

15) SITKI SELEK, Sigorta Matematifi, Maarif Basimevi, Istanbul, 1955,s.51.
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= (1/x)2:—1) =N_/D_ (3.5)
dir.
Bu rantlarda hesaplarda kolaylik amaciyla kullanilan bir baginti

ve ispati asagida verilmistir.

i o=l=v.P .4, (3.6)
=14+v., (1x+1/1x) . §x+1
=1+ () /R ) O /D)
=1 + (Dx+1/ ) - (Nx+1/ I)ic+1)
=1+ (N /D)

(Dx + Nx+1) / Dx
=Nx / Dx = 8y

Hemen baslayan rantlarin devre sonu itibariyle pesin degerini

a, ile gosterirsek formiil (3.5'den) t=1,2,3,.....i¢in

¥
n

(I/Dx) E;i Dx+t

x x+1 / D ‘ (3.7
olur.
Devre basi ve devre sonu itibariyle rantlaria x yasinda hayatta

olanlarin cinsinden yazacak olursak;

t
. 1x+t (3.8)

o0
a_ =(1/1x):.£0 . v
formiil (2.8'den)

t
a2 =2 .v . .P : (3.9)
X =0
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ve
o0 &
a =01/ 1x)g§i LS T (3.10)

formiil (2.8'den)
(<]

t
a_ -féi.v o Py (3.11)

dir.

~ Formiil (3.5) ile (3.7) arasindaki bagintiyi yazacak olursak;

e
il

Nx/Dx =14+ (Nx/Dx) -1

1+ (N_-D) / DX'

=1+N /D
—1+a | (3.12)
seklindedir (16). Yine
a = Nx+1 / Dx
8 = (Dx+1 / Dx) ' (Nx+1 / Dx+1)
a =v. Px . 5x+1 (3.13)

dir.

3.2.1.2. Ertelenmis ( Miieccel ) Rantlarin Pesin Degeri

x yasinda bulunan bir kimseye x+n yilindan itibaren ( bu yil
da dahil olmak iizere ) &liinceye kadar her yil bir lira odeyecek olan
sirkete, sigortalinin yatiracagi bir defalik devre basi prim n?x
ile gosterilir. Yine ayni sekilde diislinecek olursak sirket her bir

sigortalidan a_ lira alacagindan 1_ . & 1lira toplar.
n x x °onx

16) A.g.k., 5.56.
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Buna karsilik x+n yasindan itibaren girket rantlari odemeye baslar.
x+n yilanda ;
1.1 lira, x+n+l yilainda;1l . 1

X+n x+n+l
pesin degerleri toplami, sirkete mukavele yapilirken yatirilan paralarin

lira, +eeseee. O0der. Bunlarin

toplamina esit olur,

. n n+l
1x “me = 1x+n . v + 1x+n+1 .V F oesennvs
n n+l
N x+nc v +1x+n+1 . v +oc---o.
a = .
nl x 1
X
x+n x+n+1
_ 1x+n L] v +1x+n+1 [ v + 00 400
1 . vX
X
=Dx+n+Dx+n+1 + G 8 & 0 0 9 5 0 600 B¢ e 2o H e eS
D
b d
DS
1/D
= ( x)t_an+t Nx+‘n/ Dx (3.14)
Ertelenmis rantlarin devre sonu itibariyle pesin degerini I

ile gosterirsek (3.11) formiiliinden t = n+l, n+2, .eeves... icin

= (l/D )ZD =N

Xpwnt XTE x+n+1 / Dx (3.15)

nl
bulunmus olur.
Bu rantlarin devre basi ve devre sonu itibariyle pesin degerlerini

x yasindaki kisinin n yil siireyle yasama olasilijina bajli olarak

yazacak olursak

oo .
t
oy B -—:4___—_nv . (P (3.16)
ve
=t
n1®x =;=n+f . tPx (3.17)
dir.,

Ertelenmis rantlarin devre basi itibariyle pesin degerini devre

sonu itibariyle yazmaya ¢alisirsak aradaki baginti su sekilde olur.
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ar®x = n-1%x (3.18)

formiil (3.15'den)

= (D /D). (N

nlax X+n x Mx4ntl / Dx

+n

= F .a (3.19)

/D) . (N /D

a_ ,
nj x x+n x+n p 4 x+n x+n

= E_ .13 (3.20)

dir,

Frtelenmis rantlarla ilgili olan bir baska baginta
=vl'. P .a (3.21)

seklinde olup, ispati;

=V L@/ 1) . /D)

X+n x+n+l x+n

/D, )

(L /L))

x+n+l X4n

™. /D). N /D)

X+n X x+n+1 x+n

=N /D

x+n+l

a
n} x

dir (17).

17) FERAL OZGUG, Ferdi Sigorta Tarifeleri, Sigorta Murakabe Kurulu Tezi,
1975, s.51
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3.2.1.3. Gegici Siireli Rantlarin Pesin Degeri
x yasinda bir kisiye hayatta kaldigi n yil siire ile, devre

baslarinda ddenecek birim degerli bir rantin pesin degeri nax yada

. ] 1
(ekseriyetle) §X.ﬁ]§eklinde gosterilir, Istirak edenlerin sayisa 1X
olduguna gore sigorta sirketi lX . lnax lira toplayacaktir. Buna karsilak
sigorta sirketi n sene rant Odeyecektir. Birinci yail basinda 1 . 1X

lira , ikinci y2l basinda 1, 1 lira, +..... n'inci yal basinda

1'1X+n—1
sirketin mukaveleyi aktederken tahsil etmis oldugu safi primlerin

x+1
lira ddeyecektir. Odenen rantlarin pesin degerleri toplami

tutarina esittir.

[ X] Il—l
1x .maX = 1x + 1x+1 e VAt tevees + 1x+n—1 eV
X x+1 x+n-1
5 - 1x . v + 1x+1 . v +‘ *® 000 + 1x+n~1 -
In"x 1. v¥
D D FD gt e D in-1

D
X

iy n-1
mx =1/ D")t{onx*'t: (N, -N_)/D (3.22)

dir (18 ).
Gecici siireli rantlar ile ertelenmis rantlar arasindaki bagintiya

(3.2) formiiliinden asagidaki sekilde ifade edebiliriz.

oo

. t .

fx "Y' ' xT %, mk

. . om 23
mlx = 3% " niix (3.23)

Gegici siireli rantlarin devre sonu itibariyle pesin degerini

nex ile gosterecek olursak,

n
m%x =(1/ Dx)ézi . D

x+t
= Nx+1 B Nx+n+1
Dx (3.24)
=a_ - nlax (3.25)

18) SITKI SELEK, Sigorta Matematifi, Maarif Basimevi, Istanbul, 1955,s.53
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elde edilmis olur.
Yine gegici siireli rantlari, x yasindaki kisinin n y1l boyunca
‘yasama olasiligina bagli olarak devre basi ve devre sonu itibariyle

yazécak olursak;

. n-1 ¢ v A
infx = Sgbv . th (3.26)
L
2y = égiv . th (3.27)

seklindedir
Rantin devre basi itibariyle pesin degerini, devre sonu itibariyle

yazmaya ¢alisirsak aradaki baginti;

{néx = (Nx B Nx+n)/Dx
=1+ (Nx ~ Newn ~ D) / D,
ln"x =1+ (Nx+1 - Nx+n) / Dx
nfx = (Nx+1 - Nx+n+1) / Di n yeriné (n-1) koyarsak
in-1%x = (Nx+1 - Nx+(n—1)+1) / D,
= (Nx+1 - Nx+n) / Dx

Bu deger esitini yerine koyarsak;

a =1 (3.28)

In"x +m—lax

seklinde olur (19).

Bu rantlardaki diger bagintilar ve ispatlari asagidadair.

A Px * m2x41 (3.29)
=v . L1 (Nx+1 - Nx+n+1)
1x Dx+1

19) A.g.k.,s.56
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WIER((Cubi W /IO O N(CHRIES NNV WFO))
= ((Dyyy /D)« (Nypy = Ngnn) / Dyy))
= N1 7 Oy
= m%
ve (20)
m®x =|n5x - (1 - nEx) (3.30)

((Nx - Nx+n) / Dx ) -1+ (Dx+n/Dx)

(Nx - Nx+n - Dx + Dx+n) / Dx

(N /D,

x+1 Nx+n+

a
In x

3.2.1.4, Gegici Siireli ve Ertelenmis Rantlarin Pesin Degeri
x yasindaki bir kisi di¢in, n y1l sonra baslayip hayatta
bulundugu m yil siire ile devam eden, birim deferli ve devre basi

0demeli rantin pesin degerini mm 2x ile gésterelim. Istirak edenlerin

say1sl vyine 1x olsun. Sirket 1X . nlmaX lira toplar. Buna karsilak

sirket x+4n yilinda 1X+n « 1 lira odeyecektir. Bu rantlar x+n+m-1 yilina

kadar devam edecektir ve bu yil sirket 1 lira ddeyecektir.Bu

x+n+m-1
ddenen rantlarin pesin degerlerinin toplami sirketin mukavele

akdedilirken toplamis oldugu bir defalik primler toplamina esittir.

n+Hn-1
. v

-

n
1x *nm?x "~ 1x+n Vot f 1x+n+m—1

20) FERAL OZGUG, Ferdi Sigorta Tarifeleri, Sigorta Murakabe Kurulu Tezi
1975, s.51
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e _ x+n x+n+m-1 x
njmix = 1x+n . V + oe. + 1x+n+m—1 . V / 1x .V
= (P * Pyinaa * o F D1 ) /Dy
= ( Nx+n - Nx+n+m )/ Dx (3.31)
Gegici silireli ve ertelenmis hayat rantlari devre sonu
itibariyle ity ile gosterilip;
nlmax = ( Nx+n+1 - Nx+n+m+1 )/ Dx (3.32)
seklindedir.

Rantin devre basi ve devre sonu degerlerinin kisinin yasama

olasiligina bagli olarak esitligi

. n+m—%
ninx = t=nv . th (3.33)
n+m N
nlmax =&Y th (3.34)

dir.

Devre basi ve devre sonu rantlar arasainda ise

n-11mPx = njnx (3.35)
seklinde bir baginti vardar.
Buraya kadar gordiigiimiiz ve odeme siiresi bakimindan dort grupda

inceledigimiz hayat rantlaraini bir tablo ile Gzetleyecek olursak;

21) SITKI SELEK, Sigorta Matematigi, Maarif Basimevi, Istanbul 1955, s.54



TABLO I
TABLE I

Sigorta Tipi

Insurance Type

Hemen Baslayan
Tmmediate

Devre Basa

3

At the Beg.Per.
Devre Sonu
At the End Per.

*

n Yil Ertelenmis
n Year Deferred
Devre Basi

At the Beg.Per. *
Devre Sonu

At the End Per. *

n Y1l Gegici Siireli
n Year Temporary
Devre Basa

At the Beg.Per. *
Devre Sonu

At the End Per, *

n Yil FErtelenmis

m Y1l Gegici
Siireli

n Year Deferred

m Year Temporary

Devre Basi

At the Beg. Per.*

Devre Sonu

At the End Per, *
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YASAMA BAGLI HAYAT RANTLART
ANNUITIES IN CASE OF LIVE

Sembolii th Cinsinden
Symbol In Terms of th
=t
a . v . P
X t=0 t x
= t
a_ éé; .V th
- t
n[ax EE;. v, tPX
(=n—llax) ©0 c
0l % t;—m'-lv tn'x
lnax veya,or 1 .
(=1=a .. EO Vot ek
a_ veya,or n
" xa EE . vt . P
x 20} =1 t x
n+n-1
. t+1 P
a .v L]
nim x —n tx
(=n—llmax)
n+m c
n|max gl;-;l" ' th

Kom.Fonk.Cinsinden
In Terms of Comm.

Functions

x+1 / Dx

(Nx - Nx+n

)/D,

Nx+1 - Nx+n+1

D
x

x+n Nx+n+m

Nx+n+1_Nx+n+m——1

D
X

(¥*) At the Beginning of the Period , At the End of the Period
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3.2.1.5. Siirekli Rantlar

Glinlimiizde kullanilmasada sigorta aktiieryasinda bilinen siirekli
rantlarda, Odemelerin kesirli devreler yerine devamli olarak ddendigi
diisiiniiliir., Bu durumda toplam isareti yerine entegral kullanilip,

komiitasyon fonksiyonlari cinsinden de yazilan bu rantlarin &zet tablosu

asagidadar,
TABLO 1T YASAMA BAGLI HAYAT RANTLART (22)
TABLE II : ANNUITIES IN CASE OF LIVE
Sigorta Tipi Sembolii th Cinsinden Kom.Fonk,Cinsinden
Insurance Type Symbol In Terms of fEx In Terms of Comm.
Functions
Hemen Basglayan o
Immediate a f; t N /D
X x ' °x
(o]
n Y11 Ertelenmis ‘ 20
- = _\.t —_
n Year Deferred n1%x ofx —jév th dt 4 / D,
n Yal Gegici Siireli nx n . _ _
n Year Temporary | veya, oT Inax =j§v th dt Nx - Nx+n
a 0 D
X:n X
n Yil Ertelenmis
m Y11 Gegici n+m
- - — — t oy _‘—
Streli nlmax nﬁmaxfgﬁ thdt Nx+n Nx+n+m
n Year Deferred Dx

m Year Temporary

22) NEWION L. BOWERS JR, HANS U GERBER, JAMES C. HICKMAN, DONALD A. JONES,
CECIL J. NESBITT, Actuarial Mathematlcs, The Society of Actuaries,
Jtasca, Illinois, 1986, s.130 wel35.
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Siirekli rantlardaki bazi bagintilar ise ; ertelenmis rantlardan
oo

oPx =(1/ DX)S‘DX_H: cdt =N / D (3.36)
ve (3,20) formiiliinden
nfx = nEx * f%n (3.37)

dir.

Geg¢ici silireli rantlardan ise

1
max =Q / DX)§DDX+t cdt = (N - ix+n) / D (3.38)

ve formiil (3.25"'den)
i =38 - _.a . (3.39)

seklindedir.

3.2.1.6. Aritmetik Dizi Teskil Eden Rantlar

Bu rantlari kendi arasinda dort grupta inceleyebiliriz ;

- Biitiin hayat boyunca &denen hayat rantlari

— Ertelenmis hayat rantlari

~ Gegici siireli hayat rantlar:

— Gegici slireli ve ertelenmis hayat rantlari

3.2.1.6.1. Biitiin Hayat Miiddetince Odenen Rantlarin Pesin Degeri

x yasinda bir kisi ig¢in aritmetik dizi seklinde artan devre basi
odemeli rantin pesin degeri (Ié)X sembolﬁ ile gbsterilir. Istirak
edenlerin sayisi lx olsun. Sigorta sirketi 1X . (Ié)X lira
toplayacaktir. Buna mukabil birinci yal basinda 1X + 1 lira, ikinci
y1l basinda 2”. 1X+1 1ira, eeseesy n'inci yal basinda n . 1x+n—1 lira
odeyecektir. Odeyecegi bu rantiarin pesin degeri toplami sirketin
mukavele aktedildiginde toplamis oldugu ortak fona esittir,

n-1

1x.(Iax=1x+2.1x+1.v+.-.+n.1 « V

x+n-1

1x . vx + LR N + n., 1 vx+n—1 (3'40)

x+n-1

(18),, = -

1 .v
X
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b+2.D ,+..+n.D .+ (n+1)D_, +...

= x+ x+n
D
X
) Dy +D i+ )+ D 1 +D o+ )+ e
D
X
) N+ N e v N N
D
X

Sx = Nx + Nx+1 + 0 + NX'I'H"']_ + Nx+n + cestsersactnccersenae

(Iéi)x =5, / D (3.41)

Bu rantin degerini (3.3) formiiliinii kullanarak da elde edebiliriz.
Soyle ki, t'inci yil basindaki degeri t olan devre basi odemeli bir

rantin degeri
(Ié')x =(1/ Dx)§§£t+1) Dx+t ' (3.42)

dir,

Bu formiiliin agilim1 ise formiil (3.40'1) verir. Yine ayni yoldan
(Ia)x = Sx / Dx

elde edilir. ,

Ayri rantin devre sonu itibariyle deferi (Ia)X ise formiil
(3.3'den) su sekilde bulunur. Odemeler 1'den baslayip bir aritmetik
dizi seklinde artarak t'inci yilda t'ye esit olacagindan f(t) = t'dir.
Odemeler hemen baslayip hayat boyu devam edeceginden, toplamin alt

ve iist limitleri olarak bir ile sonsuz almak gerekir. Buradan,

00
(Ia)x =1/ Dx)%ig . Dx+t p

=(1/ DDy +2.D 5+ .l)

=1 / D )(( Dot Dot )+ (D y+.0)+.0)

=1/ D; (Nx+1 + N

x42 o )
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=S / Dx (3.43)

x+1

bulunur.
3.2.1.6.2.Frtelenmis Rantlarin Pesin Degeri

Devre basi itibariyle x yasinda bir kisi i¢in aritmetik dizi seklinde artan

n y1l ertelenmis rantin pesin degeri n'(Ié)X sembolil ile gosterilir.

Formiiliin ¢ikisi ise bir Onceki ranta benzer yolla asagida verilmistir.

Lo @, =1 v ez v
@ 1 VT2 ol
p @, =@ +2.D 4. ) /D
=(Dx+n D gt e )D+ (D g + oe)
X

n'(Iéi)x = (N + N

x+n x+n+l toeeen) / Dx

Sx+n = Nx+n + Nx+n+1 LR

n'(Iiei)x = Sx+11 / D (3.44)

Ayni rantin ¢ikis formiiliini (3.3) formiiliinii kullanarak devre

basa ve devre sonu itibariyle asapgidaki sekilde yazabiliriz.

o @, =1/D, Eiﬁt—n+1) D  (3.45)
n T3, =1/ Dxézgig—n) D .y (3.46)

buradan devre sonu itibariyle ertelenmis rantin esitligi ;

/D (3.47)

nl(Ia)x = Sx+n+1 X

olur.
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3.2.1.6.3. Gegici Siireli Rantlarin Pesin Degeri

Bu rantain devre basi itibariyle pesin deger sembolii n'(Iéi)xyada
(Ié)xzﬁ'§eklindedir. Formiiliin ¢akisi onceki rantlara benzer diisiince
ile asagida ispatlanmistair,

n—-1

e V+..+tn . 1 . V

1x ‘In (Ia)x 1x + 2. 1x+

1 x+n-1

e X x+n-1 X
'n (Ia)x = 1x eV +ieet+ n ., 1x+n_1 « V / 1x . V

in (Ié)x = (Dx + 2. Dx+1 +...4+ 10 , Dx+n—1) / Dx

in (Ia)x = ((Nx - Nx+n) Fooot (Nx+n—1 - Nx+n)) / D,

In (1), = (N + N, +..+ N . -n.N_ ) / D
Sx = Nx + Nx+1 + .00 + Nx+n LICKEEEEREERRRERE

I (Td), = (5, -8, -n. N / D (3.48)

Ayni sekilde devre sonu itibariyle gec¢ici siireli hayat rantinin

esitligi

(Ia)x = (Sx+l - Sx+n+1 -n. Nx+n+1) / Dx (3.49)

seklindedir.

Bu rantlarin esitligi (3.3) formiiliinden ;

n-1
n (Ié)x =(1 / Dx)256t+1) DX+t (3.50)
ve n
n (Ia)x =1/ Dx)§£§t+1) Dx+t (3.51)
dir.

3.2.1.6.4, Gegici Siireli ve Ertelenmis Rantlarin Pesin Degeri
Bu rantin devre basi itibariyle pesin deger sembolii n‘m(I‘ci)X

ile gosterilir. Benzer sekilde ¢ikisini ispatlayacak olursak ;
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ey n : n+n+1
1x . ngm(Ia)x = 1x+n vV tese.t+m, 1x+n+m—1

wy x+n x+n+m-1, , X
nlm(Ia)x _(1x+n .V +..4m . 1 )/1x.v

XHn+n—1

(Ié‘)X =(D +2.D +..4m. D

nim x+n x+n+1 x+n+m—1) / Dx

=D +D

Nx+n x+n x+n+1 +.l..lI+D +D +'.¢tolo

x+nHo- 1 X+n-+m

nlm(Ia) ((D +"'+Dx+n+mr1)+"+Dx+n+m—1) / Dx

(Ia) = ((Nx+n x+n+m)+"+(Nx+n+m-l x+n+m)) / D
ntm(Ié) = (Nx+n + Nx+n+l +"'-'-Nx+n+m—1 —m'Nx+n+m) / Dx
Sx+n=Nx+n+Nx+n+1+.’...+ Nx+n+m +........".I..'.
n|m(Ia)x = (Sx+n - Sx+n+m -me Nx+n+m) / Dx (3.52)
dir.
Devre sonu itibariyle rantin esitligi n‘m(Ia)x ise;
ncm(Ia)x =(Syintl ~ Sxintmtl ™™ * Myantmen) / Dy (3:53)
olur.
Ayna rantlarin (3.3) formiilinden degerlikleri;
n+n-1
mm(rzi) Z (t-n+1) D (3.54)
n+m
nlm(Ia)x Eg;ét—n) D (3.55)
dir (23).

3.2.1.7. Yalin Kesirleri Halinde Odenen Rantlar

x yasinda bir kisi ig¢in hemen baglayan ve yilda m defa Gdenen

(m)

bir rant a, sembolii ile gosterilir.(3.3) formiiliinden

f(t) = 1/m ve t=1/m ,2/m ,3/m ,...konursa

23) SITKI SELEK, Sigorta Matematigi, Maarif Basimevi, Istanbul, 1955, s.59.
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(m)
a ™ = (1/D)(1/m) Z - P(xat) m

_t;l/(n}/m)(n D (3056

elde edilir,

Bu formiili agabilmek ig¢in bazi doniisiimler yapmak gerekir.Soyle
kis

A =Birim araliklar arasindaki fark,

& =1/m lik araliklar arasindaki fark,

D=Tiiretme,

b_1.§:=Birim aralaklarin toplami,
2 U U +U_ g teeerut U

t= t( 7 a+l b-1
—1/m 1ik araliklarin toplami,

b-1/m
tga Ut =1/m(Ua + Ua+1/m + ""+Ub—1/m)
olsun.
Buna gore (1+A) = (1+ 8§ oldugundan,

Y =1/8=1/¢" - 1)

2 = 1
2 3
D+D +D + ...

2;' 3!

ST =1/D - 1/2 + (1/12).D —(1/720).D° +...

Hayat ihtimallerinde ikinci ve ii¢lincii tiirevler ¢ok kiigiik

oldugundan,hesaplarda ihmal edilebilir,.Boylece
> =1/D - 1/2

olur.Benzer sekilde

5'_(“21/.11 . 1/8 = 1/D - 1/2n + (1/1202).D - (1/7200™).D>
¥1/D -1/2m

a. ™_a _a (. /D) +(@1)/2m - ((w-1)/2m). (D.. /D.)

x: X x+n x+n' x x+n’ "x
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(m) _ a g+ (-1)/2m).(1 - (O, /D)) (3.57)

ax‘.'ﬁ\ xn °x

elde edilir.

Bu formiilii daha degisik bigimde yazabiliriz.

em” qxin1) T ((Nx+1 - Nx+n+1)/Dx) B ((Nx+1 - Nx+n)/Dx)

- (Nx+n B Nx+n+1)/Dx
= Dx+n / Dx

dir,

Bu bagintiya (3.56) formiiliinde yerine koyarsak;
a_. — = axrﬁ]+ ((n-1)/2m)) . (1 - a .+ ax:ﬁ:ﬂ)

olur.

Diger taraftan (3.28) formiiliinden 1+ a ol yerine & koyarsak

s T

(m) _ 8 m - (1-(m-1)/m) + ( (-1)/2n ) . &,

8y:m nl

( (m1)/2m ) . a

I

+ (@1)/m) . & .o (3.58)

x:0
bulunur.
Ayni hesap yolu ile
. (m) _ ..
am = 8p- ( (@1)/m) . (1-(, /D)) (3.59)

veya

i, - (@)/2m) L+ (@D/m) . a o (3.60)

X i)

bagintilarini da elde etmek miimkiindiir.

Buradan;

(m
Z)’=‘ >+ (w1) /2m)

olur.
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(m)

> ve :Edegerlerini acik olarak yazarken toplamin alt ve iist

limitleri olarak O ve sonsuz alalim.

oo(m)
25 ®,,. /D) = Z (Dye/D) + ( @-1)/2m )

Burada

CO(m) o0

N ¢.)) -
t% Dy /D) =8, ve EO Pyt /D) = 2y
dir.Yerlerine koyarsak;

ax(“‘) = a_+ ( (@-1)/2n) (3.61)

elde edilmis olur.Ayna sekilde de

a M2y - (@1/m) () (3.62)

X

elde edilir.

Gegici silireli ve senenin kesirleri halinde o6denen rantlara

ait formiilin elde edebilmenin en kolay yolu,

(m) _
ax:mm - (Nx+1 _N x+n+1) / Dx
= x+1 /D ) (Nx+n+l / Dx+n) * (Dx+n /Dx)
=8 T % (Dx+n / Dx)

bagintisindan yararlanmaktir.

Bu bagintiy:r taksitli rantlar cinsinden yazarsak

(m) — (m) (m) . (D /D )

x:l X x4+n x+n' x

olur.(3.60) formiiliinden degerleri yerine koyarsak;
(m) _ _ -
a =a +( (@1)/m) - ( (s, + @1)/2m).(D_, /D)

veya

24) P.F. HOOKER, L.H. LONGLEY COOK, Life and Other Contingencies, Alden
and Mowbray Ltd., Oxford, 1974, s.67.
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ax:m(“‘) —a o+ (@1)/m) . (1-0, /D)) (3.63)

elde edilir (25).

Bu formiili daha degisik bir big¢imde yazabiliriz.

Bl T Zxen-10 (Nx+n - Nx+n+1) / D,
=Don [ D
dir. Bu bagintinin (3.63) formiilinden 1 + a . éx:ﬁ‘oldugunu
biliyoruz. Bunu da yerine koyarsak;
a. ™ 4 (@l)/m). i _-(@l)/m).a
x: T x: T * TxeT * xeml

=a.g- (1-(@/m))+( @/m) . fem

+ ((@1)/2m) .32 (3.64)

( m1)/2m) . a

1) x T

bulunur. Ayni hesap yolu ile;

(m) _ Bg- (@D/m) . (1-@, /D)) (3.65

ax:ﬁl x+n' " x

veya

(3.66)

I

ax-.m(m) (@)/2m) . & o+ ((@D)/2m) . a o

1

bagintilarini da elde etmek miimkiindiir.

Burada unutulmamasi gereken bir husus, senenin kesirleri halinde
Odenen rantlar d¢in bulunan deéerlerin hep yaklasik degerler
oldugudur, Zira formiillerde ikinci dereceden biiyilkk olan tiirevler
ihmal edilmistir.,

3.2.2. Oliime Bagli Hayat Sigortalarinda Kapital

Bu boliimde bugiin x yasinda bulunan kisinin oldiigiinde geride
biraktigr kimselere bir gelir temini ic¢in bugilinden sigorta sirketine

yatirmasi gereken bir defalik riziko primini inceleyecegiz.

25) A.g.k., s.67.
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3.2.2.1. Oliimiin Herhangi Bir Anda olmasi Halinde Kapitalin
Pesin Degeri
~ Bu sigortaya istirak edenlerin sayisi 1X olsun. Sirket mukavele
yapildigainda 1X . AX lira toplamis olur. AX O0liimiin herhangi bir anda
olmasi halinde birim degerli kapitalin pesin deger semboliidiir.
Toplanmis olan bu primler 5liim oldukg¢a dagitilacaktir. Sirket birinci
. 1 lira

yilda d, - 1, ikinci yilda d . 1 ve n'inci yilda d

x+1 x+n+l
odeyecektir. Bu &deyecegi kapitalin pesin degerleri toplami sirketin

mukavele basinda toplamis oldufu primlerin toplamina esit olacaktar,
n+l

1 .A =d .V+ ..0!..--0.+d lv +0'll0|0ll.!¢
X X X x+n

x+1 x+n+l1 X
A =(d .v + oeee. + dx+ .V + ..o )/ 1x .V

X X n

(2.18) formiiliinden

Ax = ( Cx + Cx+11+ cee + Cx+n +oee )/ Dx
M% = Cx + Cx+1 + ... + Cx+1 F oeirecensenns
Mx = Cx + Cx+1 + oo + Cx+n + cervecrnsans
A =M /D (3.67)

elde edilir.

Ayni formiili A% cinsinden yazacak olursak

o0

A ==Z:vt+1 .. P

X =0 tx * Ixst (3.68)

olur (26).

Esitligin her iki tarafina 1X ile g¢arpacak olursak

o)
1 .A =2 .y, d,.
£=0

Buradan

oo
t=0

bulunur.

26) SITKI SELEK, Sigorta Matematigi, Maarif Basimevi, Istanbul, 1955, s.61:
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3.2.2.2. Frtelenmis Kapitalin Pesin Degeri

n sene ertelenmis birim degerli kapitalin pesin deger sembolii

nle seklinde gbsterilip hesap tarzi Oncekilere benzer sekilde

asagrdadir.
1. A =d S
nlAx = ( dx+n . vx+n+1 + o0 )/ 1x .
(2.18) formiiliinden
nle = ( Cx+n + CX+n+1 + eeeene )/ D

(2.19) formiiliinden

M = %t Cnnn

+ "2 00000

n.Ax = Mx+n / Dx (3.70)

dir.
Ayn1 formiil 9% cinsinden (3.69) formiiliinden
s _t+l
nIAx =2 v 1% (3:71)
t=n
olur.

3.2.2.3. Gegici Siireli Kapitalin Pesin Degeri

Oliime bagli n sene gegici siireli birim degerli kapitalin pesin
deger sembolii Ax:ﬁl veya mAX seklindedir. Odemenin aktiieryal zamani
6lim y1li olup, x yasindaki kisinin Odeyecegi bir defalik risk
priminin elde edilisinin ispati asagida verilmistir.
n

1x L] 'nAx = dx L ] v + s e 00 + dx+n lv

x+1 . vx+n ) / 1 . vx

+ ... +d
X

( dx - v x+n-1

(2.18) formiiliinden

Ax=(cx+cx+1+ ........C +C 1 ) /Dx

In X+n—
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(2.19) formiiliinden

Mx ==Cx +Cx+1 S +Cx+n T cireetras

1nAx = ( Mx - Mx+n ) / Dx (3.72)

dir (27).
Formiiliin 95 cinsinden esitligi

n-1

_ t+l
iy = Eo AR SN T (3.73)
=l
= - v ey (3.74)
t=

seklindedir (28).
3.2.2.4, Gegici Siireli ve Ertelenmis Kapitalin Pesin Degeri
m y1l gecici, n yil ertelenmis birim degerli kapitalin pesin

deger sembolii _ A veya

n| “x mAx seklindedir.

nl
Benzer yolla

v _ n+1 X+n+m
_ nlmAx = dx+n . V F cereees + dx+n+m—1 . V
_ » x+nt+l x+n-+Hm X
(2.18) formiiliinden
n'mAx = ( Cx+n + ceeeses + Cx+n+m_1 ) / Dx
(2.19) formiiliinden
Mx+n=cx+n+cx+n+l + .-»-aoon +Cx+nm+ ca e
nlmAx = ( Mx+n - Mx+n+m )/ Dx (3.75)

Formiiliin 9y cinsinden esitligi

27) A.g.k., s.62.
28) P.F. HOOKER, L.H. LONLEY COOK, Life ant Other Contingencies, Alden
and Mowbray Ltd. , Oxford, 1974, s.49,
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n+m-1
A =Z.vt+1.

nim'x =, ) 9%

dir (29).

Odeme siiresi bakimindan dort grupta inceledipimiz 6liime bagli

hayat sigortalarinda elde edilen kapitalleri bir tablo ile Gzetleyecek

olursak;:
TABLO ITI OLUME BAGLI HAYAT KAPITALLERI
TABLE ITI CAPITALS 1IN CASE OF DEATH
Sigorta Tipi Sembolii 9y Cinsinden Kom. Fonk,Cinsinden
Insurance Type Symbol In Terms of 9y In Terms of Comm.
Functions
- t+1 |
Hayat B?yu Ax EE;. v 1% Mx / D
Whole Llfe
> _t+l
n Yil Ertelenmis nle %il. v © 4% Mx+n / D
n Year Deferred
n Y1l Gegici |nAx 3____1 ol
Siireli veya, or s v © o 9% ( Mx - Mx+n )/Dx

n Year Temporary AX=Tﬂ
n Y1l Ertelenmis A

nim x
m Yil Gegici nd4m-1

Siireli : veya, or vt+1 M - M
rel1 ya, t=n * tflx x+n x+n-+Hn

n Year Deferred Dx
m Year Temporary nle:iﬂ

seklindedir (30).

29) A.g.k., s.49,
30) A.g.k., s.49.
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3.2.2.5 Oliim Halinde Siirekli Kapitaller

Bundan &nceki odemelerde 8liim kapitalinin 6liim yilinin sonunda
odenecegi farz edilmisti. Ancak bu varsayim aktiieryal hesaplarda
kolaylik saglasa da gercekte odemelerin &6lim halinde yapilmasi en
dogru olanidir.

Olim kapitalinin bir kerede ve 6liim halinde yapilmasi icin

sigorta ettirenin Odemesi gereken riziko priminin &Gzet tablosu

asagidadar.
TABLO IV DEVAMLI ODEMELI OLUME BAGLI HAYAT KAPITALLERT
TABLE IV CAPITALS PAYABLE CONTINUOUSLY IN CASE OF LIVE
Sigorta Tipi Sembolii 9 Cinsinden Xom. Fonk.Cinsinden
Insurance Type Symbol In Terms of 9y In Terms of Comm.
’ Functions
oo
- - _( _t+l =
Hayat B?yu Ax Ax—f;.v ‘¢ I Mx/Dx
Whole Life 0
o0
. ry - _ t+l v
n Y1l Ertelenmis nle nle_fi;v "t} 9% Mx+n/Dx
n Year Deferred
n Y1l Gecici A n
nx
Siireli veya, or A =S vt+1 q M -4 H)/D
_ ya, mx d ) x X x+n’' "x
n Year Temporary Ax 3
n Y11 Ertelenmis A
njm x
m Y1l Gegici +m
Siireli T K—gl t+1 M -M
urell veya, o njmx J° ‘t'x x+n x4+n+m
n Year Deferred . n Dx

m Year Temporary nle'ﬁﬂ
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3.2.2.6. Aritmetik Dizi Teskil Eden Kapitaller

Aritmetik dizi teskil eden &liime bagli,hayat sigortalarinda
kapitalleri dort grupta inceleyebiliriz,

a)Biitiin Hayat Siiresince (Daimi) Odenen Kapital

b)Ertelenmis Kapital

c)Gegici Siireli Kapital

d)Gegici Siireli ve Ertelenmis Kapital

3.2.2.6.1. Biitiin Hayat Siiresince (Daimi) Odenen Kapitalin Pesin

Degeri

x yasinda bir kisi i¢in yil sonu itibariyle Odenen aritmetik
dizi seklinde artan kapitalin pesin defer sembolii (IA)X_dir. Istirak
edenlerin sayisi yine 1X olsun. Sirket 1X . (IA)X lira toplayacaktir.
Oncekilerde yaptigimiz gibi sirketin Sdeyecegi kapitallerin pesin
degerleri toplamini, mukavele akdedildiginde ortak fona egitlersek;

2

1x . (IA)x = dx.v + 2.dx+1.v + ...+ n.dx+n_1.v + cevene

x+1
(IA)x = ( dx.v

X+n p'e
oo + n.dx+n_1.v + ...)/ }x.v
(2.18) formiiliinden

(IA)X +...)/D

( Cx + 2.CX+1 + ... + n.C

x+n-1 X

(IA)X ( (Cx +Cerl + ... )#( CX+1 +...)+..)/D

X

(2.19) formiiliinden

MX=CX+CX+1+ a9 s 00

(IA)X= ( M_ +Mx+1 + o0 ) /Dx
(2.20) formiiliinden
RX=MX+MX+1+ as s v e

(1A)_=R_/D_ (3.76)

olur (31).

31) SITKI SELEK, Sigorta Matematigi, Maarif Basimevi, Istanbul, 1955, s.63.



- 46 —

Her tiirli hayat rantinin pesin degerinin elde edilmesinde
kullanilan genel formiil (3.3) formiiliinden 6liim halinde odenecek

kapital i¢in gegerli olacak sekilde asagidaki gibidir.

A= (1D )SE@)C (3.77)

Buna gore (3.77) formiiliinden biitiin hayat siiresince &denen

kapitalin pesin degeri

o0
(TA)_ = (1/D_) 2= (t+1) Cost (3.78)
t=0
olur.
3.2.2.6.2. Ertelenmis Kapitalin Pesin Degeri
Olime bagli aritmetik artisli n sene ertelenmis kapitalin pesin

deger sembolii nl(IA)x dir. Bir oncekine benzer yolla elde edilisij

1x ‘ nI(IA)x = dx+n - Vv + 2'dx+n+l

_ x+n+l X
nl(IA)X = (d .V

x+n x4+l Y + "')/1x'v

(2.18) formiiliinden

nl(IA)x =(C +2.C

x+4n x4+n+1 toeeee) /Dx

(2.19) formiiliinden

nI(IA)x = (( Mx+n + M'x+n+1 o)/ Dx
(2.20) formiiliinden

Rx+n=Mx+n+Mx+n+1+ es s esesssenss e

nl(IA)x = Rx+n / Dx (3.79)
dir (32).

32) A.g.k., s.64.
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(3.77) formiiliinden genel olarak kapitalin pesin deferini yazacak

olursak;

[= =]
a8, = (1/D) 3 (t-n+l) C . (3.80)
t=n .

seklindedir.

3.2.2.6.3. Gegici Siireli Kapitalin Pesin Degeri

Oliime bagli n yi1l gegici siireli kapitalin pesin deger sembolii
m(IA)X yada (IA)x:m seklinde olup ifadenin esitliginin ispata
oncekilere benzer yollaj
2 n

. v + LIS + n.dx+n—1 L] v

1x 'In(IA)x = dx .« V + 2.dx+1

Iy = Cd o v+ tnd vy /o

X

(2.18) formiiliinden

'n(IA)x ( Cx + 2.Cx+ + ... +n.C 1 ) / Dx

1 x+n—

(I = ((C # wee 40,0 D% o 4G ) /D,

X+n—

(2.19) formiiliinden

MX=CX+CX+1+.‘. +C + cene

x+n
ln(IA)x = ( (Mx - Mx+n)+ vt +(M'x+n—1 - Mx+n) )/ Dx
ln(IA)x = ( Mo+M .+t M%+n_1 - n.M§+n ) / D_

(2.20) formiiliinden

Rx = Mx + MX+1 + ceot Mx+n—1 + Mx+n + e

(M), = (R -R —nM /D (3.81)

dir (33).

33) A.g.k., s.64.
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(3.77) formiiliinden kapitalin pesin degerinin esitligi
n-1
ln(IA)x = (1/Dx)ézb(t+1) . Cx+t (3.82)

olur.,
3.2.2.6.4, Gegici Siireli ve Ertelenmis Kapitalin Pesin Degeri
x yasinda m yil gecici silireli, n yi1l ertelenmis, aritmetik
dizi.seklinde artan kapitalin pesin deger sembolii nim (IA)X olup

esitligin benzer yolla ispati asafidadir.

n+m

n+l
.V

vx+n+1 + ¢eo + m.d

n|m(IA)x = (dx+n ' x+n+m-1 e

X+n+m) /1x X

(2.18) formiiliinden

njm (IA)x = ( Ctn * 2'Cx+n+1 + "'+m'Cx+n+m—1 )/ D,
(2.19) formiilinden

Mon = Cn ¥ v Cmr s F o e

njm (IA)x = ((Mx+n - Mx+n+m)+ vt +(Mx+n+m—1 N Mx+n+m)/Dx

ngm(IA)x = ( Metn ¥ Mx+n+1 oo M1 T m'Mi+n+m )/Dx

(2.20) formiiliinden

Retn “Metn P emin 7 " M1 * Meinim ¥ 0
njm (IA)X = ( Rx+n - Rx+n+m T T xntm )/ Dx (3.83)

Ayni kapitalin pesin degerinin (3.77) formiiliinden esitligi;

n+m-1
nim (IA)x = (1/Dx) % (t-n+1).Cx+t (3.84)

seklindedir (34).

34) A.g.k., s.65.
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3.2.2.7 Azalan Kapitalin Pesin Degeri

Gegici siireli ve ertelenmis sigortalarda azalan kapitallerin

riziko primi (DA)X.ﬁ]veya’n (DA)X seklinde gosterilir,

n-1
_ t+1
(DA .= ‘Eo(“—t) C Ve P G
n-1 t
= %;{fn—t) (v th) . (v . qx+t)

i

n-1
'%=o(n_t) el A 31|

dir.

n-t-1

(n-t) JZ —

esitligini (3.87) formiiliine koyacak olursak

n-1 n-t-1 e+l
D)y e = %o JZ=0 VU P Y

(3.85)

(3.86)

(3.87)

(3.88)

elde edilir. (3.88) formiiliini (3.73) formiili ile birlestirecek olursak

n-1

(DA), v = EO . Ax:I??ﬂ

elde edilir (35).

35) NEWION L. BOWERS JR, HANS U GERBER, JAMES C. HICKMAN, DONALD

A. JONES, CECIL J. NESBITT, Actuarial Mathematics
Actuaries, Itasca, Illinois, 1986, s.102.

» The Society of
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BOLUM 4. PRIMLER

4.1. Maktu Prim

Herhangi bir sahsin herhangi bir yilin sonunda kendisine veya
ailesine bir liralik bir kapital veya rant temini i¢in mukavele
akdedilirken bir defada Gdeyecegi primdir,

4.2, Yillak Prim

Bu boliimde kisinin bir defada odeyecegi primi her yil sabit
primler ile &deyecegini kabul ederek, yillik sabit primleri
hesaplayacagiz,.Y11llik primler, rantlarda oldugu gibi daimi, n yal
ertelenmis, n yil gegici siireli, m y1l gegici siireli ve n yil
ertelenmis olmak iizere dort kisimda olabilirler. Bunlarin sembolleri

sirasiyla YP, nlYP’InYP , YP seklinde gosterilir.

4.2.1., Yallik Sabit ;;leerin Daimi Olmasi

Sigorta tipi ne olursa olsun bir liralik bir rant temini igin
sigortalinin simdiden vyatiracagi prim 2z olsun., Sigortaya 1X kisi
istirak ettigine gbre bu lX kisi sirkete bir defada Zflx lira
odeyecektir. Sigortalilarin bu bir defalak primi birden &deyipte
sag olduklari miiddet¢e her yi1l YP lira yatairmak suretiyle
taahhiidlerini yerine getirmek istediklerini kabul edersek, bu durumda
ortak fon sigortalilarin her yil Odeyecekleri pesin deferi toplamina

esit olur.Yani;

CVH .+ YP 1 VDo

z .1x = YP .1x + YP ., 1x+1 | z4n

_ ' X x+1 x+n X
z = YP.(lx <V o+ 1x+1 . Vv + ... +1x+n .V + ...)/lx.v
z = YP.(Dx + Dx+1 + ... + Dx+n + oas )/Dx
z=YP . a
X
YP=2z/ a_

Yukaridaki yillik primlerin daimi olmasi halindeki, genel
formiilii bulduktan sonra z yerine muhtelif taksitlerin pegin deferini

koyarak degisik sigorta tipleri elde edilebilir (36).

36) SITKI SELFK, Sigorta Matematigi, Maarif Basimevi, Istanbul, 1955, s.67.
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z=a ise
X

YP (ax) a / a =1 (6nemsiz)

Ornek 1.

x yasinda bulunan bir kimsenin x+n yasindan itibaren ©liinceye
kadar her yil bir liralik bir rant temin edebilmesi i¢in, sag kaldiga
middetge her yil baslarinda yatiracagi yillak prim sdyledir.

z=_1a ise
Y?(nlax) . nlax / ax

(3.5) ve (3.14) formiillerinden

=((N__ /D )/ (N /D ))=N_ /N  (41)
dir.
Ornek 2.
x yasindaki bir kimsenin n yil miiddetle her yil basinda bir

liralik bir rant temin edebilmesi i¢in, sag kaldigir miiddetge

yatiracagi yillik prim;

= In%x / ay
(3.5) ve (3.22) formiillerinden
YP(lnax) =(N -N ) / N: (4.2)
elde edilir.
Ornek 3.

x yasindaki bir kimsenin =x+n yilindan itibaren m yal

miiddetle bir liralik bir rant temin edebilmesi i¢in, sag kaldifa
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middetge - yatairacagi yillik prim;

zZ = a_ ise
nim x

YP(nlméx) = / a

.
njm x X
(3.5) ve (3.31) fomiillerinden

/D) /(N /D )

njm“x’ x+n Nx+n+m

)/ XN (4.3)

x Nx+n+m X

olur.
Ornek 4.

x yvasindaki bir kimsenin sag kaldigi miiddetce yasadigr yal
sayisi kadar liralik rant temin etmesi i¢in, her yil sag kaldigi-

miiddetge yatiracagi yillik prim;
z = (I'é)x ise
P((IE),) = (&), [ a
(3.5) ve (3.41) formiillerinden
=8, /D )/ (N /D )=s /N (4.4)

dir.

Ornek 5.
x yasindaki bir kimsenin x+n yasindan ditibaren O&liinceye
kadar her yil x+4n yilandan sonra yasadigi yil sayisi kadar rant temin

etmesi i¢in yasadigi miiddetge yatlracagl prim;

z = nl(Ia)x ise
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= YP(, (18),) = (,,(T&), / & )
(3.5) ve (3.44) formiillerinden

=(S8, /D )/ (N /D )=5S_ /N  (4.5)
olur.

Ornek 6.

x yasindaki bir kimsenin n yil miiddetle her yil yasadigi yal
sayisi kadar rant temin etmesi ig¢in, sag kaldigi miiddetge her yil
yatiracagl yillak prim;

z =|n(Ia)x ise

YR (T8),) = (|, (18), /&)

(3.5) ve (3.48) formiillerinden

=( (s, -8, -nN_)/D )/ (N /D)
= (5, - Sern ~ P Nein )/ N, (4.6)
dir.
Ornek 7.

x yasindaki bir kimsenin x+n yil ile x+n+m yillari arasinda
her yal x+n yilindan itibaren yasadigi yil sayisi kadar liraiik
rant temin edebilmesi ic¢in saf kaldigir miiddetge yatiracagi prim;
Z = n|m(Ia)x ise

YP(n.lm(Iéi)x) = (nlm(Ia)x / ax)

(3.5) ve (3.52) formﬁllerindén
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( Sx+n - Sx+n+m B m'Nx+n+m ) / Dx ) / ( Nx / DX )

= ( Sx+n - Sx+n+m - m'Nx+n+m )/ Nx (4.7)
elde edilir.

Ornek 8.

x yasindaki bir kimsenin 61diigiinde bir liralik bir kapital

temin etmesi i¢in, sag kaldigi miiddetce Odeyecegi yillaik prim;

YP(AX) = Ax / a_
(3.5) ve (3.67) formiillerinden
= ( Mi / Dx Y/ ( Nx / Dx ) = Mx / Nx (4.8)
dir.

Ornek 9.

x yasindaki bir kimsenin x+n yilina kadar 5ldiigi takdirde
ailesine bir liralak bir kapital temin edebilmesi i¢in sag kaldiga
miiddet¢e yatiracagi prim;

z=_A ise
YP(nle) = (nle) / ax
(3.5) ve (3.70) formiillerinden
=( M'x+n / Dx )/« Nx / Dx ) = Nx+n / Nx

=M /N (4.9)

olur.
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Ornek 10.

x yasindaki bir kimsenin x+n yilina kadar 81diigii takdirde
ailesine bir liralik bir kapital temin etmesi ig¢in, sag kaldiga

middet¢e yatiracagi yillik prim;

YP(InAx) =lnAx / 8y

(3.5) ve (3.72) formiillerinden
=((M -M__)/D )/ (N /D)

=(M -M_ )/N (4.10)

elde edilir.
Ornek 11.

x yasindaki bir kimsenin x+n ile x+n+m yaslari arasinda
pldiiglinde ailesine bir liralik bir kapital temini icin sag kaldaga
miiddetge Gdeyecegi yillak prim;

z = A ise
njm x

A)=_A /a

njm x nim x X

YP(
(3.5) ve (3.75) formiillerinden

=((M

x+n Mx+n+m

) /D )/ (N /D )

= (M

x+n MS(+n+m )/ Nx (4.11)

seklindedir.

Ornek 12.
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x yasindaki bir kimsenin hangi yilda Gliirse 6lsiin ailesine
sag kaldigi yi1l sayisi kadar liralik kapital temin etmesi ig¢in sajg
kaldigi miiddetge her yil yatiracagi prim;

z= (IA)x ise

YP((18)) = ( (), /& ) ise

(3.5) ve (3.76) formiillerinden

(R, /D) /(N /D)

R /NX (4.12)

dir.

Ornek 13.

x yasindaki bir kimse x+n yasindan sonra §ldiigiinde ailesine
x+n yasindan itibaren sag kaldigi yil sayisi kadar liralik kapital
temini ig¢in sag kaldigi miilddetce her yil yatiracafi prim;

Z = nl(IA)x ise

P (nKIA)x) = nﬁIA)x / éx

(3.5) ve (3.79) formiillerinden

CCR, /D )/ (N /D)

(R / N, ) (4.13)

x+n
elde edilir,

Ornek 14.

x yasindaki bir kimse x+n yasina kadar &ldiigii takdirde ailesine

sag kaldigr yal sayisa kadar liralik kapital temin etmek i¢in,
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sag kaldigi miiddetge her yil yatiracagi yillik prim;
z =ln(IA)x ise
P(,(T0),) = (TN, /3,

(3.5) ve (3.81) formiillerinden

((R_ -R,_ -nM_ /D )/ (N /D)

x+n

(R -R, -nM_ /N) (4.14)

elde edilir.

Ornek 15.

x yasindaki bir kimse x+n yasi ile x+n+m yaslari arasinda
oldiigiinde, ailesine x+n yasindan itibaren sag kaldigi yil sayisa
kadar liralik kapital temin edebilmesi ig¢in, sap kaldigi miiddetge
her yil Gdeyecegi yillik prim;

Z= im (IA)x ise

YP(nlm(IA)x) = nim(IA)x / ax

(3.5) ve (3.83) formiillerinden

= (( Rx+n - Rx+n+m - m'Mx+n+m )/ Dx ) /(Nx / D)?
= (( Rx+n - Rx+n+m B m'M':sc+n+m )/ Nx (4.15)
seklindedir.

4.2.2. Yallak Primlerin Ertelenmis Olmasi

Y1llik primlerin ertelenmis olmalari halinde genel formiil;

nlYP(z) =2z / 1 8%

dir.
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z yerine taksitlerin muhtelif pesin degerleri konularak, degisik
sigorta tipleri elde edilir,

Bir Onceki boliimde daimi yallik primlerin degisik sigorta
tiplerine gdre ¢ikis formiilleri verilmisti. Bu bidlimde ¢ikais
formiillerini vermeden, 6zet bir tablo diizenleyerek muhtelif sigorta
tiplerine gbre, kisinin x4+n yilandan ditibaren her "yil yatiracagi

yillik primleri gdrecegiz {37).

X Yaslndaki Kisinin x+n Yilindan Itibaren Her Yal Yatiracagi
Y1l1lik Prim

~ Yasadigi miiddetge her yil bir liralak bir rant temin etmesi
icin: (3.5) ve (3.14) formiillerinden;

o PE) =N /N (4.16)

- n yi1l yasadigi miiddetge her yil bir liralik bir rant temin

etmesi i¢in: (3.14) ve (3.22) formiillerinden;

nFP(Inﬁx) = ( N~ N )/ Nitn (4.17)

- x+4n ile x+n+m yillar:i arasinda yasadigi miiddetge her yil
bir 1liralik bir rant temin etmesi icin: (3.14) ve (3.31)

formiillerinden;

Y/ N (4.18)

nlYP((Ia)x) = (N Xx+n

x+n Nx+n+m
~ Her yil yasadigi yil sayisi kadar liralik rant temin etmesi

igins (3.14) ve (3.41) formiillerinden;
nlYP((Ia)x): Sx / Nx+n (4.19)

- Yasadi1gi miiddetge her yil x+n yilindan sonra, yasadigi yil
sayis1i kadar liralik rant temin etmesi dgin: (3.14) ve (3.44)

formiillerinden;

/ N

x4 (4.20)

n|YP(nt(Ia)x) = Sx+n

37) A.g.k., s.72.



- 59 —

nFP('n(Iéi)x) = ( Sx - S - n.N )/ N

x+n x+n

<t (4.21)
~ x+n ile x+n+m yillari arasinda yasadigi miiddetgce, her yil
x+n yilindan itibaren yasadigi yil sayisi kadar liralik rant temin

etmesi ic¢in: (3.14) ve (3.52) formiillerinden;

n'YP(n'm(Ia)x) = (Sn ™ Sxintm ~ ™ Nysnen

)/ N

x40 (4.22)

- Oldiigiinde ailesine bir liralak bir kapital temin etmesi icin:
(3.14) ve (3.67) formiillerinden;

n|YP(Ax) = Mx / Nx+n (4.23)

- x4n yilindan sonra §ldiigiinde, ailesine bir liralik bir kapital

temin etmesi ic¢in: (3.14) ve (3.70) formiillerinden;

nlYP(n‘Ax) = Mx+n / Nx+n (4.24)
- n yi1l iginde ©ldiigiinde, ailesi bir liralik bir kapital temin

etmesi i¢cin: (3.14) ve (3.72) formiillerinden;

n’YP(lnAx) = ( M~ Metn )/ Ntn (4.25)
- x4n ile x4n+m yaslaria arasinda 61diigii takdirde ailesine bir
liralik bir kapital temin edebilmesi igin: (3.14) ve (3.75)

formiillerinden;

nlYP(n |mAx) = (M - M tnin

)/ Nx+n (4.26)
- Oldiigiinde ailesinin, &liinceye kadar gecen yil sayisi kadar
liralik bir kapital temin edebilmesi ic¢in: (3.14) ve (3.76)

formiillerinden;
n'YP((IA)X) =R /N | (4.27)

- x+n yilindan sonra ©1ldiigli takdirde, ailesine x+n yilindan
sonra Gliinceye kadar gecen yil sayisi kadar liralik bir kapital temin

etmesi i¢in: (3.14) ve (3.79) formiillerinden;
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nIYP(nI(IA)x) = Rx+n / Nx+n (4.28)

- n ya1l i¢inde §ldiigi takdirde ailesinin oliinceye kadar gecen
y1l sayisi kadar liralik bir kapital temin edebilmesi i¢in: (3.14)
ve (3.81) formiillerinden:

nIYP(In(IA)x) = ( Rx - Rx+n - n'Mx+n )/ Nx+n (4.29)

- x+n ile x+n+m yaslari arasinda 6ldiigi takdirde ailesine x+n
yilindan 6liinceye kadar liralik bir kapital temin edebilmesi ig¢in :

(3.14) ve (3.83) formiillerinden;

nlYP(nlm(IA)x) = ( Rx+n - Rx+n+m - m'Mx+n+m )/ Nx+n (4.30)

4.2.3. Yillik Primlerin Kisaltilmis Olmasi Halinde Genel Formiil

Y1llik primlerin kaisaltilmis olmasi halinde genel formiil
'nYP(z) =z /|nax

dir.
Oncekilere benzer sekilde z yerine muhtelif pesin degerler

konularak elde edilen degisik sigorta tiplerinin formiilleri asagida

verilmistir (38).
x Yasindaki Kisinin n Yal Middetle Her Yal Yatiracagi Prim

- Yasadi1gr miiddet¢e her yil bir liralak bir rant temin etmesi-
icin: (3.14) ve (3.22) formiillerinden;
|nYP(ax) = Nx ! ( Nx - Nx+n ) (4.31)
— x+4n yilindan itibaren her yil sag kaldigi miiddetce bir liralik
bir rant temin etmesi icin: (3.14) ve (3.22) formiillerinden;
) (4.32)

|nYP(n|ax) =Nin / ( L

- x+n ile x+n+m yillari arasinda yasadigil miiddetge her yal

38) A.g.k. s.72.
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bir liralik bir rant temin etmesi ig¢int (3.22) ve (3,31)
formiillerinden;

) (4.33)

YP(, 80 = (N =N )/ (N, - N

In nlmax x+n X+n+m x+n

- Sag kaldigi miiddetge her yil yasadigi yi1l sayisi kadar liralik

rant temin etmesi icin: (3.22) ve (3.41) formiillerinden;

‘nYP((Iax)) = ( Sy / ( Nx— N oin )) (4.34)
— x+n yilindan sonra sap kaldigi miiddetge, her yil x+n yilandan

itibaren yagadigir yil kadar liralik rant temin etmesi ig¢in: (3.22)

ve (3.44) formiillerinden;

TP ) =8/ (N - N ) (4.35)

X+n
- n yil miiddetle her yil yasadigi yil sayisi kadar liralik
bir rant temin etmesi ic¢in: (3.22) ve (3.48) formiillerinden;
lnYP(ln(Ia)x) =( Sx - Sx+n - n'Nx+n )/« Nx - Nx+n ) (4.36)
- x4n ile x+n+m yaslari arasinda sag kaldigi middetge her yil
x+n yasindan itibaren yasadigil yil sayisi kadar rant temin etmesi
icine (3,22) ve (3.52) formiillerinden;

lnYP(nlm(Ia)x) = ( Sx+n - Sx+n+m - Nx+n+m )/« N - Nx+n)
(4.37)
- 01diigii takdirde ailesine bir liralik bir kapital temin etmesi

igine (3.22) ve (3.67) formiillerinden:

nYP(Ax) = Mx / ( Nx - N ) (4.38)

x+n

- x+n yilindan itibaren 61diigi takdirde ailesine bir liralik

bir kapital temin etmesi igin: (3.22) ve (3.70) formiillerinden;

anP(n Ax) = Mx+n / ( N - N ) (4.39)

Xx+n
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- x+n yilina kadar ©6ldiigli takdirde ailesine bir liralik bir
kapital temin etmesi igin: (3.22) ve (3.72) formiillerinden;
|nYP(|nAx) = ( M - Mx+n )/« N, - Nx+n ) (4.40)
— x4n ile x+n+m yaslari arasinda 61diigii takdirde ailesine bir
liralik bir kapital temin edebilmesi ic¢in: (3.22) ve (3.75)

formiillerinden;

YP( L A)=(M ) (4.41)

n ‘njm x’ etn ™ Mygnam )/ (N - N

X+n

~ 0ldiigii y1lda, ailesine oliinceye kadar gegen yil sayisi kadar
liralak bir kapital temin etmesi dig¢in: (3.22) ve (3.76)
formillerinden;

InYP((IA)x) = Rx / ( N_-N ) : (4.42)

x4n

- x+n yilindan sonra 0ldiigii takdirde, ailesine x+n yilindan
itibaren sag oldugu yil sayisai kadar liralik bir kapital temin
edebilmesi igint (3.22) ve (3.79) formiillerinden;

|nYP((IA)x) = Rx+n / ( N -N ) (4.43)

X+n

- x+n yilina kadar 61diigi takdirde, ailesine sag kaldigi yil
sayisi kadar liralik bir kapital temin edebilmesi igin: (3.22) ve
(3.81) formiillerinden:

() = (R _-R ) (4.48)

in" |n x+n n'Mk+n )/« Nx -X

x+n
— x4+n ile x+ntm yaslari arasinda 61diigii takdirde, ailesine
x+n yilindan itibaren sag oldugu yil sayisi kadar liralak bir kapital

temin edebilmesi ig¢in: (3.22) ve (3.83) formiillerinden;

+n Rx+n+m - ln'Mx+n+m )/« Nx - Nx+n )

(4.45)

'nYP(n'm(IA)x) = (R,
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4,2,4, Y1l1lik Primlerin n Yil Ertelenmis ve m Yil Kasaltilmis
olmasi

Bu durumda genel formiil;

nlm(YP(z)) =z/ nim®x
olup, z yverine muhtelif pesin degerler konularak elde edilen sigorta

cesitlerinin formiilleri asagidaki gibidir (39).

x Yasindaki Kisinin x+n Yilindan itibaren m Yil Miiddetle Her

Y1l Yatiracagi Prim

- Yasadagi miiddet¢e her yil bir liraliak bir rant temin etmesi

igin: (3.5) ve (3.31) formiillerinden;
nleP(ax) =K, / ( Nx+n - Nx+n+m ) (4.46)

- x+n yilindan itibaren sap kaldigil miiddetge her yal bir liralik

bir rant temin edebilmesi ic¢in: (3.14) ve (3.31) formiillerinden;

ImYP(nl'a')=N / (N /N

x x+n xin | Nxinem ) (4.47)

n
- x+4n yilina kadar sag kaldigi miiddetge her yil bir liralik

bir rant temin etmesi i¢in: (3.22) ve (3.31) formiillerinden;

nleP(tn x) = ( Nx - Nx+n )/ ( Nx+n - Nx+n+m) (4.48)
-~ Yasadig: miiddetge her yil yasadigi yil sayisi kadar liralik

rant temin etmesi ig¢in: (3.31) ve (3.41) formiillerinden;

) (4.49)

nleP((Ia)x) = Sx / (va+n / Nx+n+m

— x+n yilindan sonra sag kaldigi miiddetge her yil x+n yilindan
itibaren vyasadigi y1l sayisi kadar liralak rant temin edebilmesi

ig¢in: (3.31) ve (3.44) formiillerinden;

) (4.50)

x+n Nx+n+m

nleP(n'(Ié)x) = Sx+n / ( N

39) Acg-ko [ SoBln
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- x+n yilina kadar sag kaldigi miiddetge her yil yasadigi yil
sayisi kadar liralik rant temin etmesi igin: (3.31) ve (3.48)

formiillerinden;

nleP(ln(Ia)x) = ( Sx - Sx+n - n'Nx+n )/ ( Nx+n - Nx+n+m )
(4.51)
- x4n ile x+n+m yaslari arasinda sag kaldigi miiddetge her yil
x+n yilindan itibaren, yasadigi yil sayisi kadar liralik rant temin

etmesi icin: (3.31) ve (3.52) formiillerinden;

nleP( tm(Ia)x) = CSin ™ Seinem ™ ™Meinim ) A N tntm)
(4.52)
- Oldiigiinde ailesine bir liralik bir kapital temin edebilmesi
icin: (3.31) ve (3.67) formiillerinden;
nleP(Ax) =M /( Nx+n = Ntnem ) (4.53)

- x+n yilindan sonra ¢ldiigiinde ailesine bir liralik bir kapital
temin edebilmesi ic¢in: (3.31) ve (3.70) formiillerinden;

oy A = / (N

x+n Nx+n+m ) (4.54)

Mx+n
- n yil ic¢inde ©0ldiigi takdirde ailesine bir liralak bir kapital

temin edebilmesi igin: (3.31) ve (3.72) formiillerinden;

nleP(nnAx) =( Mx - Mx+n )/« Nx+n - Nx+n+m ) (4.55)
- x+n ile x+n+m yaslari arasinda ©ldiigii takdirde ailesine bir
liralik bir kapital temin edebilmesi igin: (3.31) ve (3.76)

formiillerinden;

YP( A) = (M

njm  ‘nim x ~ M

)/(N .- N )  (4.56)

x+n+m

- Oldiigiinde ailesine saf oldugu yil sayisi kadar liralik bir

kapital temin edebilmesi i¢in: (3.31) ve (3.76) formiillerinden;

PR =R/ ORI N )  (4.57)
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- x+n yilindan sonra 61ldiigii takdirde ailesine x+n yilindan
itibaren sag oldugu y1l sayisi kadar liralik bir kapital temin

edebilmesi icin: (3.31) ve (3.79) formiillerinden;

n]mYP(nl(IA)x) = R / ( Nx+n - Nx+n+m ) (4'53)

- n y1l ig¢inde oldiiglinde ailesine x yasindan itibaren sag oldugu
y1l sayisi kadar liralik bir kapital temin edebilmesi igin: (3.31)

ve (3.81) formiillerinden:

x+n f n'Mx+n )/« Nx+n - Nx+nﬁm)

(4.59)

nImYP(ln(IA)x) =(R -R

- x+n ile x+n+m yaslari arasinda 01ldiiglinde ailesine x+n yasindan
itibaren sag oldugu yi1l sayisi kadar liralik kapital temin edebilmesi

icins: (3.31) ve (3.83) formiillerinden;

n

(4.60)

ImYP(nlm(IA)x) = ( Rx+n - Rx+n+m - m'Mx+n+m )/« Nx+n = Netnsm

)
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BOLUM 5. MATEMATIK KARSILIK ( REZERV )

5}1. Matematik Karsiligin Tanimi ve Yontemleri

Bir sigorta stzlesmesinde sigortaci ve sigortalinin sdzlesmeden
dogan yiikiimliililkkleri vardar.

Sozlesmenin baslangicinda yiikiimliiliiklerin esitligi prensibinden
sigortacinin yiiklimliilikleri, sigortalinin yiikiimliiliklerine esittir.

Sozlesmenin herhangi bir aninda;

Verilen Tazminat + Verilecek Tazminat = Verilen Prim + Verilecek

Prim
Bu esitlikten;

Verilecek Tazminat - Verilecek Prim = Verilen Prim - Verilen

Tazminat

yazabiliriz.

Prim hesabi yapilirken baslangicta sigortalinin taahhiidii ile
sigortacinin taahhiidii esit kabul edilir, Fakat sGzlesmenin herhangi
bir aninda boyle bir fiili esitlik yoktur. t aninda alinan toplam
primler sigortacinin taahhiidii olan tazminattan kiigiik olabilir. Iste
sigortaci yiikiimliiliigiinii yerine getirebilmesi i¢in bu farki kapatacak
bir rezerv ayirmak zorundadir. Bu rezerve matematik karsilik yada
Riyazi ihtiyat denir. Riyazi ihtiyat hesaplarinda Prospektif,
Retrospektif, Facler, Zilmer, Rekiirans ( Rekiirsif ) gibi cesitli
yontemler vardir. Bu yontemlerden iilkemizde kullanilanlar Prospektif
yontemle Retrospektif yontemdir (40).

5.1.1, Retrospektif Yontemle Matematik Karsilik Hesaba

Bu yontemde yerine getirilen yiikiimliililkklerin son degerinden
hareketle rezerv ayrilir,

Buna gore ayrilan karsilik sigortalinin Odedigi primlerin son
degeri ile sigortacinin Gdedigi tazminatlarin son degeri arasindaki
farka esittir. ‘

Omiir boyu vefat sigortasini ele alarak bu yontemle ayrilacak

ihtiyati: hesaplayacak olursak}

40) HANS U GERBER, Life Insurance Mathematics, Swiss Association of
Actuaries Zurich, 1990, s.61.
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t: Gegen Siire
YP: Yallik Prim
V_: t. Yil Sonundaki Rezerv

t
olsun,
v, =@, . YP. (14i) - d) /14
Vp= CQypq » Vp + Ly - TRL.Q4) -4, ) /L
Va=( Qe Vyt+l . YP).(14)-d ) / 1.3
vt = ( (1x+t—l : vt-—l + 1x+t-—1 - YP).(14+1) - dx+t—1 )/ 1x+t
Ve = Oppe1 7 Dyyd (Vg + 1P = (G 4 /D)
Ve = g #P(W 9) — Ky
6yleki P Uppe-1 = Daye1 7 Dyae
Kere-1 = Cope1 / Dyge

olsun. Buna gore;

\

i

(Vt +YP).(U_ . ) -k

t+1 X+t x+t

t
fl
il
=
=
|
=

1 ic¢in V1

t = 2 icin V2 (V1 + YP).(UX+1) -~ kx+1

YP'Ui'(Ux+1) - kx'(Ux+1) + YP'Ux+1 B kx+1

= YP.(D_/D_,,).(D +2)_(Cx+1/Dx)

X X+ /Dx+2)"'YP'(D

/Dx+2)—(cx/Dx+1)'(Dx+1/Dx

x+1 x+1

= YP.( (Dx + Dx+1) / (Dx+2) ) - ( (Cx - Cx+1) / (Dx+2)

=YP.( (Nx - Nx+2) / (Dx+2) ) -« (Mx - Mx+2)'/ (Dx+2)
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= YP. U, - ok

Buna gdre genel ifadeyi yazacak olursak;

<
I

(YP.(N_ -N_ ) /D, )-(M -M /D . )G5.1)

Nx+t

V. =YP .Ux - .k (5.2)

elde edilir.

5.1.2. Prospektif Yontemle Matematik Karsilik Hesaba

Ileriye déniik hesaplama yontemidir. Ileride ddenecek primler
ve tazminatlardan hareketle rézerv hesaplanir. Bir baska deyisle,
ileride oOdenecek tazminatlarin pesin degerinden ileride ddenecek

primlerin pesin degerinin ¢ikartilmasi ile matematik karsilak bulunur.
Sorumluluklarin esitligi prensibinden;

Gelecekte Odenecek Tazminatlarin Bugiinkii Degeri (A) = Rezerv +
Odenecek Primlerin Bugiinkii Degeri (B)

"Rezerv = A - B

olur.

Genel formiili isey

Vt = Ax+t:n—tl— YPx:E}' 84t it (41) (5.3)

ayni formiiliin komiitasyon sembolleri cinsinden esitligi:.

/ Dx+t

V. = (M /D ) (5.4)

t X+t x+t:)_YP'(H

x+t
seklindedir.

5.1.3. Sigorta Cegitlerine Gore Rezerv Formiilleri

Yukarida bahsedilen her iki yontemin bazi sigorta gesitleri
ve Odemeler bakimindan komiitasyon sembolleri cinsinden ozet tablosu

sOyledir;

41) A.g.k., s.59.
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TABLO V BAZI SIGORTA TIPLERINDE MATEMATIK KARSILiK HESAPLART
TABLE V MATHEMATICAL RESERVEFORMULAS IN SOME TYPES OF INSURANCE

Sigorta Tipi Sembolii
Insurance Type Symbol

Hayat Boyu

Whole Life tV(Ax)

n Y11 Muayyen Vadeli

n Year Term Insurance tvn(Ax:ﬁP

n Y1l Muhtelit
n Year Fndowment tV(Ax:ﬁl)

h Y1l Odemeli

Hayat Boyu

h Payment Years L V(A
Vhole Life

h Yal Odemeli
n Yal Muhtelit
h,
h Payment Years ¢ V(Ax:ﬂ?

n Year Endowment

n Yal Hayat Kayda

n Year Pure th:m

PROSPEKTIF FORMUL - PROSPECTIVE FORMULA

tV(Ax) = Mx+t - YP(AX) . Nx+t (5.5)
tvn(Ax:n =Mt ~ M - YP'(Ax:ﬁp'(Nx+t - Ni+n) (5.6)
tV(AxfﬁP = Mx+t - Mx+n + Dx+n - YP'(Ax:ﬁ?'(Nx+t - Nx+n). (5.7
thv(Ax) =M nIPA) (N~ Noyp) t<h (5.8)
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h

& V(AX) = Mx+t t>h (5.9)
h

t V(Ax:n) - (Mi+t - Mx+n + Dx+n) - hYP'(Ax:ﬁ)'(Nx+t - Nx+h) t<h (5.10)
thV(Ax:ﬂ) =M, -M_ 4D het<n (5.11)
tvx:ﬂ = Deyn - (YPx:ﬁP'(Nx+t - Nx+n) (5'12)
RETROSFEKTIF FORMUL - RETROSPECTVE FORMULA

tV(Ax) = YP(Ax)'(Nx - Nx+t) - (Mx - Mx+t) (5.13)
tvn(Ax:ﬁp = YP(Ax: )'(Nx - Nx+n) - (Mx - Mx+t) (5.14)
tV(Ax:ﬁP = YP(Ax:ﬁ9'(Nx_Nx+t) - (Mx - Mx+t) (5'15)
h

t V(Ax) = hYP(Ax).(Nx—NX+t) - (Mx - Mx+t) t<h (5.16)
(tzh icin prospektif formiil kullanilir.)

(For tzh prospective formula is used.)

h

& V(Ax:ﬁp = hYP(Ax:ﬁP'(Nx - Nx+t) - (Mx - Mx+t) t<h (5.17)
(h<ten icin prospektif formiil kullanilar.)

(For hsten prospective formula is used.)

tvx:ﬁ]= (YPx:ﬁ?'(Nx i Nx+t) ‘ (5.18)

5.2, Matematik Karsiligin Hukuki Yonii

Sigorta Murakabe Kanunu'nun 12. maddesinde su hiikiimler
mevcuttur. "Sigorta ve Reasiirans Sirketleri yapacaklari sigorta
akidleri dolayisiyla, sigortalilarina vaki taahhiidlerine karsalik
olmak {izere, Hazine ve Dis Ticaret Miistesarligi emrine biri sabit
digeri miitehavvil iki nevi teminat gbstermege mecburdurlar,"

Bu maddede riyazi ihtiyatlarin safi prim lizerinden hesaplanmasi
gerektigi belirtilmistir.Bu kanunla birlikte teminatlarin yapisini
diizenleyen ilgili makamlarin tamimleri ve yazilari da mevcuttur.

-~ Riyazi ihtiyatlar her sene hesaplanir ve riyazi ihtiyat icmal
tablosu adi altinda gosterilir.

— Bu tablonun bir aktiier tarafindan onaylanmasi gerekir.
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- Hesaplanan toplam riyazi ihtiyat Hazine ve Dis Ticaret
Mistegsarligi adina bloke ettirilir. Sirket teminat karsiligi olarak
menkul ve gayrimenkulil gdsterebilir.

BOLUM6, TENZIL - ISTIRA - IxRAZ

6.1.Tenzil

Hayat Sigortalari Genel Sartlarinin 8. maddesinde yer alan
"Miiemmen meblagin indirilmesi" ilk iic senenin primi ddendikten sonra
miiteakip primler herhangi bir sebeple Sdenmedigi takdirde miiemmen
meblagin ne sekilde indirilecegini a¢iklar.Buna gore:

a) Muhtélit ve o kategoriye dahil sigortalarla miieccel sermayeli
ve muayyen vadeli sigortalarda milemmen meblag, Gdenmis olan primler
yekiinii 1le polige miiddetince ©denmesi icabeden primler yekiinii
arasindaki nispete gore indirilir.

b) Vefat ile mukayyet sigortalarda, miiemmen meblag, sigortanin
tenzil tarihindeki riyazi ihtiyatindan miiemmen meblagin % 1 i
diislildiikten sonra kalani sigortalinin o tarihteki yasina tekabiil
eden tek envanter primine nisbet edilmek suretiyle indirilir.

Envanter Prim = Safi Prim + Idare Masrafi + Tahsil Masrafi
* Istihsal Masrafi'dir. Ancak giiniimiizdeki tarifelerde hesaplarda
envanter prim degil, safi prim kullanilimaktadir.

¢) Indirilmis miiemmen meblaglar bu poligede yazili cetvelde
gdsterilmistir., Miemmen meblag: indirilen polige tutari, poligede
tayin olunan sartlar dairesinde Gdenir. Miiemmen meblagin indirilmesi
halinde, maluliyeti temin eden sigortalarla muhtemel iradla,
ikramiyeli ve temettiilii sigortalarda maluliyet irad, temettii ve
ikramiyeye miiteallik hiikiimler sakit olur. fradli, Muhtelit, Mimtezig,

Cihaz Tahsil Terbiye, Muayyen Vadeli sigortalarda tenzil formiili
T=K.t/n

seklindedir. Burada;:
K = Kapital
t = Odenmis Miiddet
n = Sigorta Miiddeti
dir. 4

Birikimli sigortalarda ise tenzil formiili

T=V.(+ ' il
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seklindedir. Formiilde
V_ = Matematik Karsilik

t

i = Tarife Teknik Faizi
t = Odenmis Middet

n = Sigorta Middeti

dir.
6.2, Istira

Hayat Sigortasi Genel Sartlarinin 9. maddesine gore $Sirket,
en az ¢ senenin primi &denmis olan sigortayi akidin istegi iizerine
ve policenin iadesi mukabilinde istira edebilir.

a) Muhtelit, muayyen vadeli ve bu kategorilere dahil
sigortalarda 8. maddesinin a fikrasina gbre indirilmis olan miiemmen
meblagin geri kalan miiddeti i¢in % 5 iskontosu ile,

b) Vefat ile mukayyet sigortalarda istira talebi tarihindeki
riyazi ihtiyattan heniiz itfa edilmemis bulunan istihsal masraflarinin
tenzili suretiyle,

c) Miieccel sermayeli sigortalarda Odemmis primler tutarindan
en fazla bir seneligin indirilmesiyle,
elde edilir,

Birikimli sigortalarda istira degeri genelde matematik karsiliga
esittir.

6.3. Ikraz

Hayat Sigortalari Genel Sartlarinin 10. maddesine gére; En
az li¢ senenin primleri Gdendikten sonra Sirket : poligenin terhini
mukabilinde, akide 9. maddede yazili istira kiymetinin % 95 ine kadar
bor¢ verir. Borg¢,Sirketce tanzim ve akit tarafindan imza edilecek
bor¢ senedinde yazili sartlar dairesinde verilir.

Borcun faizleri, bor¢ senedinde yazili tarihlerde ddendigi miiddetge
poligenin yiiriirliigiine halel gelmez., Faizler vadelerinde ddenmeyecek
olursa Sirket, akide bir ihbar mektubu gondererek borcunu islemis
faiz ve masraflariyla beraber ii¢ ay icinde Gdemege davet eder. Borg
bu miiddet i¢inde 6denmemis olursa Sirket sigortayi resen istira etmek
suretiyle alacagini islemis faiz ve masraflariyla birlikte tahsil

eder, Kalan da akidin hesabina alacak kaydolunur.



- 73 -

BOLUM 7.MUHTELIF HAYAT SIGORTA TARIFELERI

7.1, Muhtelit Sigorta Tarifesi

Muhtelit sigorta, sigortali sahsin Onceden belirtilen siireden
daha Once 8lmesi veya silire sonunda hayatta kalmasi halinde bir kapital
Odemegi Ongbren sigortadir, Diger bir anlamda gegici siireli 6liim
sigortasi ile ertelemnmis hayat sigortalarinin toplamadir.

Formiili ayrik olarak yazarak, bu tarifeye ait bir defalik safi

7

Y .. .
primi Ax' ile gosterirsek;

dir. A
Komiitasyon sayilari cinsinden ise:
(3.1) ve (3.72) formiillerinden

) «
Ax:ﬁ = (( Mx - Mx+n )/ b, )+ ( Dx+n / D, )

= (M - Mon * Dy ) / D, (7.1
olur.
Yukaridaki formiil 6liim kapitalinin hayat kapitaline esit olmasi
durumunda gegerlidir.Genel bir formill yazacak olursak;
L Olim Kapitali,
K Hayat Kapitali olsun. Yukaridaki formiil:

4
Ax:ﬁ]= ( (L.C Mx - Mx+n ) + K'Dx+n ) / Dx (7.2)
seklinde olur.
Eger sigortali taahhiidiinii yerine getirmek i¢in yillak taksitler
halinde primi Odemek isterse, daimi, kisaltilmis, ertelenmis,

ertelenmis ve kisaltilmis olmak ilizere dort sekilde Odegebilir.

a) Yillik Primin Daimi Olmasi

! .
YPX:m= AX.:'ITI/ %x

=(.(MX_MX+D+DX+H)/DX)/(NX/DX)
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YPx:ﬁ1= ( Mx - Mx+n + Dx+n )/ Nx (7.3)

b) Yillik Primin m Y1l Ertelenmis Olmasa

/ ‘e
mIYPx:m = Ax:'ﬁl / m|%x
= (( Mx B M'x+n + Dx+n )/ Dx )/« Nx+m / Dx ))
n>m ise;
= (( Mx B Mx+n + Dx+n )/ ( Nx+m )) (7.4)

c) Yillik Primin k Y1l Kasaltilmis Olmasi

] .
lkYPx:ﬁl o Ax:ﬁl / x:h

= (M - M+ D) /D) CCON =N ) /D)

=( (M - #D, )/ (N_+N_, )) (7.5)

MX-HI

d) Y1llak Primin m Yil Ertelemmis, k Yil Kisaltilms Olmasa

mlkYPx:ﬁ]= €« Mx - Mx+n + Dx+n )/ D, ) 1« Nx+m - Nx+m+k) / D, )

=((M -M (7.6)

X+n + Dx+n A Nx+m - Nx+m+k )
Bu yapilan agiklamalarla bir ornek verecek olursak, n yil siireli

bir sigortada, sigortali n sene i¢inde Oliirse K kadar kapital, n yil

sonra hayatta kalirsa 6dedigi primlerin iade edilmesi durumunda yillik

safi prim formilii:

YPx:ﬁ]= (K(M -M )+ n'YPx:ﬁfD‘x+n ) [ (N, - Netn )
YPx:ﬁl' (N, - N )=K. (M - Mo ) + n'YPx:ﬁTDx+n
YPx:ﬁl’ ( Nx - Nx+n - n'Dx+n ) =K.( M- M'x+n )

YPx:ﬁl= (X.( Mx - Mx+n )/ ( N - Nx+n - n'Dx+n ) (7.7

Hayatta kalma halinde ¢ift kapital 6demeli muhtelit sigorta
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tarifesinde senelik safi prim formiilii:

YPx:ﬁ]= (( Mx - M + 2.Dx+n )/ ( Nx - ) (7.8)

x+n NX-I-Il

Vefat halinde ¢ift kapital Gdemeli muhtelit sigorta tarifesinde

senelik safi prim formiilii:

'

) (7.9

Pem= (2.0M - M ) + Dtn )/« N~ Netn
Ucretleri azalan muhtelit sigorta:
orim; A, / 7.10
Maktu Prim; szﬁ1— ( MX - Mx+n + Dx+n) Dx (7.10)

Senelik primde ise, azalma yili ve hangi oranda azalacagini

bilmemiz gerekmektedir.

Wom= M M+ D )/ CON, = N~ 4 Gpy”
Sepn ~ (1N ) ) (7.11)
d: azalma orani ve
t: primin azalmaya basladigi yildar.
Ayni formiil artan muhtelit sigorta ig¢ing
d: artma orani ve

t: primin artmaya basladigi yil olursa;

YPx:ﬁl= € ( Mx - Mx+n + Dx+n )/« N -X + d'(Sx+t -8

X4n X4n
- (-1). (N, )) (7.12)

Ornek: ,
Bu sigortada belirtilen kapital, sigortalanan kisinin sigorta
sliresi sonunda hayatta kalmasi halinde kendisine, sigorta siiresi ic¢inde
vefati halinde menfaattarlarina Gdenir.
Teknik Esaslar 3
Senelik Safi Prim ¢ pr =( ( Mx -

SLAY
Senelik Tarife Primi ¢ Tpx = YPx‘ﬁl/ (1 - (x +p+ 3 ) (7.14)

M'x+n + Dx+n)/ ( Nﬁ _“Nx+n ) (7.13)
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Formiilde gecen; o sidare masrafi
P :istihsal komisyonu
P :tahsil masrafi olup,tiim sarjmanlar tarife

priminin belli bir oranina esittir.

Riyazi Ihtiyat: ( pr+t:ﬁ:E]_ pr:ﬁl)’ax+t:fFﬁﬂ

Istira Kiymeti: I = .Vt i= Teknik Faiz
K= Kapital

Tenzil Kiymeti: T = K.t / n t= Prim Odeme Siiresi
n= Police Siiresi

Bu Ornege sayisal deferler vererek, li¢ iilkede kullanilan vefat
tablolari arasinda yapilan karsilastirmada tiim iilkeler igin;
x = 20 Tahsil Masrafi = 0,025 . Tpg
%9 Idare Masrafi = 0,025 . TpX
n =10 Istihsal Komisyonu = 0,15 .Tpx

it

i

olarak alinmis;
Tiirkiye i¢in CSO 53-58, Amerika ig¢in CSO 80 FErkek ve Kadin,Italya
icin Italyan 81 Frkek ve Kadin, tablolari kullanilmistir.

TABLO VI  MUHTELIT HAYAT SiGORTASI IHTIYAT VE PRIMLERI
TABLE VI  RESERVE AND PREMIUMS OF ENDOWMENT INSURANCE

Vefat Tablolarai Sp Tp v

X X 5

Mortality Table %o y 4 %o
CSO 53 - 58 61,401 76,751 358,725
CSO 80 Erkek

Male 61,396 76,745 358,616
CSO 80 Kadin 60,985 76,231 360,207

Female
Italyan 81 60,963 76,203 359,799
Erkek Male
Italyan 81 60,584 75,730 360,879

Xadin Female
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Bu caligmada kullanilan 6liim tablolarina gore 20 yasindaki bir

kisinin on bin kiside sirasiyla 6liim ve yasam olasilaklari;
P

920 20
€S0 53 -58 17,9 9.982,1
CSO 80 Erkek 19,0 9.981,0
CSO 80 Kadin 10,5 9.989,5
italyan 81 Erkek 11,0 9.989,0
Ttalyan 81 Kadin 3,9 9.986,1

seklindedir.

Muhtelit tarifede inceledigimiz ©rnege bakacak olursak,
hesaplamalar sonucu en pahali primin CSO 53 - 58 tablosundan ¢iktiga,
bunun arkasindan sirasiyla CSO 80 Erkek, CSO 80 Kadin, Italyan 81
Erkek ve Italyan 81 Kadin geldigi goriilmektedir.

Stzkonusu tarifeye ait safi prim formiiliiy gegici slireli §liim
sigortasi ile ertelenmis hayat sigortasi formiillerinin toplami
oldugundan, net primde s&zkonusu tablolarla yapilan hesaplamalarda
biiyiik bir fark gorilmemistir.

Tabloda riyazi ihtiyat hesabi sadece besinci sene igin
yapilmis,burada da bulunan rakamlar birbirine yakin ¢aikmis, yine en
fazla ihtiyat CSO 53 - 58'de en az1 ise Italyan 81 Kadin tablosunda

goriilmistiir.
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7.2. Mimtezic¢ Sigorta Tarifesi

- Miimtezi¢ sigorta muhtelit sigorta gibi hem ©6liim,hem de siire
sonunda hayatta kalma halini teminat altina alan bir sigorta tiiriidiir.
Ancak miimtezi¢ sigortanin muhtelitten farki, sigortalinin siire i¢inde
O0lmesi veya siire sonunda hayatta olmasi halinde kapitali almasi ve
hayatta kalip kapitali aldiktan sonra Sliinceye kadar licret ddemeksizin
oliime karsi sigortali kalmasidir. Silire sonuna kadar muhtelit sigorta
ile ayni olan miimtezic¢ sigorta, x+n yail sonra hayatta kalma halinde,
bu tarihten sonra &liinceye kadar devam edecek Gliim sigortasinin tek
priminin x+n yil sonra hayatta kalma hali ile carpilmasi sonucunaa

ek teminati verir. Primlerin yillik Odenmesi durumunda;

Spy.m = (MM 4D /(NN D+@,, /N-N_N.M_ /D )
Bu formiilde;
a)(Mx Mx+m. x+n)/(Nx Nx+n) olan bdliim muhtelit sigorta kismini

b)(Dx+n)/(Nx—Nx+n) olan bodliim miieccel sermaye kismini

C)Mx+n/Dx+n olan bdliim vefat sigortasi kismini

gostermektedir,

Formiiliin ayirimindan

N+ (M (NN )

X xn

=(M-M_+D )/ (N

X x+n x4n X x+n

pxsm_((n-n +D_ M )/(N

X Xtn x+n xin

))

x_Nx+n

(M 4D . )/ (N -N__ ) . (7.15)
elde edilir,

Primin bir defada maktu sekilde yatirilmasi halinde safi prim;
formiil (3.1) ve (3.67)'den ~(M.x + Dx+n)/Dx seklinde olur,

Miiddet sonu geldiginde kisi hayatta ise belli bir kapitali olur.
Sigortali hayat: boiﬁnca ayni miktar ile sigortali kalabilir, veya
ana kapitali alip gerisini taksitlere baglayabilir.Bir baska secenek
de ana kapitali alip digeri ile hayat ve &liim sigortasi

yaptirabilmesidir.
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Ornek:

Bu cesit sigortalarda temin edilen meblag,sigortali miiddet
sonundan evvel vefat ederse menfaattarlarina derhal &denir. Sigortala
vade sonunda hayatta kaldipil takdirde ise asafidalkd dért durumdan birini
tercih edebilir.

1. Temin edilen meblagi hemen aldafi gibi ilicret Sdemeksizin
ayni meblag iizerinden vefat haline karsi sigortali kalir.

2. Ucret ddemeksizin temin edilen meblag iizerinden vefat haline
karsi sigortalil kalmakla beraber, her sene Oliincege kadar tarifede
miiddet sonundaki yasina tekabiil eden ilk iradi vade sonunda baslamak
iizere, bir irad alar.

3. Vefatina kadar her sene miiddet sonundaki yasina tekabiil eden;
ilk iradi vade sonunda baslamak iizere, bir irad alar.

4, Tarifede miiddet sonundaki yasina tekabiil eden munzam teminatla

meblagi alarak, sigorta ile alakasini keser.

Teknik Esaslar :
Safi Primler ¢ »
Maktu Safi Prim : Xx:ﬁ1= ( Mx + Dx+n ) / Dx (7.16)

Y11lik Safi Prim @ YPx:n = ( ( Mx + Dx+n Y/ ( Nx - Nx+n.) )’ (7.17)

Tarife Primleri @

Maktu Tarife Primi ¢ X;x:ﬁl: Xpam/ (1= (xc4p+8)) (7.18)
Yallak Tarife Primi : YP, = P o/ (1= (x+p+%)) (7.19)

Formiilde gecen; ¢ :idare masrafi

P :istihsal komisyonu

¥ :tahsil masrafi olup, tiim sar jmanlar tarife
priminin belli bir oranina esittir.

Riyazi Ihtiyatlar:

1. Sigorta Middeti Iginde
" . . o .
a) Ucretli Rezervi : tV _—t Xx+t£ﬁ:ﬂ - YPx:ﬁl' LI (7.20)

. A '
b)-Ten211 Rezervi tV xR = th:ﬁl‘ Ax+t:ﬁ:f1 (7.21)



- 80 -

2, Sigorta Miiddetinin Bitiminden Sonra

2

a) Birinci Durum Igin n+tv xem = Ax+n+t
b) Ikinci Durum Icin : v = A +R. a

T on+t xef x+ntt * Txintt
¢) Uciincii Durum I¢in : V4 =R, a

" o+t xeml x+n+t

R = Tarifede miiddet sonu yasi hizasinda gosterilen irad tutari.

Tenzil Kiymeti:

4

’
th{ﬁ'= K .(t.YPx:ﬁp / n.YPx:ﬁ' (7.22)
=K.t /n (X : Sigorta Kapitalidir. )
Istira Kiymeti:
1. Sigorta Middeti Iginde
. n-t
tIx:ﬂ - 'th:ﬁl -V
Tenzil Kiymeti Istirasa:
i =T vt ( t: fstira Tarihi )
txml txem® :
2. Sigorta Miiddetinin Bitiminde:(Yalniz Birinci Hal Icin)
net = Aosnet
MUMTEZIC SIGORTANIN IRAD VE MUNZAM TEMiNATLI
DURUMLARINA AIT TEKNIK NOT
DURUMI 1000 + ( 1000 + (Dx+n/Nx+n) -1)
DURUMII 1000 (Dx+n/Nx+n) + 1000 . (Mx+n/Nx+n) -1
DURUMITII 1000 . (M_. /D) + 1000

Xn"  x+n
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Ornegimize ait sayisal degerler vererek ii¢ iilke arasinda
karsilastirma yapacak olursak

Ortalama yas, teknik faiz, polige siliresi, riyazi ihtiyatain
hesaplandigr tarih ve sarjmanlar bir Onceki Ornekle ayni olmak iizere,

vapilan galismanin sonucu asagidadir.

TABLO VIT MUMTEZIC HAYAT SIGORTA TARIFESI IHTIiYAT VE PRIMLERI
TABLE VIT RESERVE AND PREMIUMS OF PAID UP INSURANCE

Vefat Tablolari X20:1_6| YPZO:TGI X20:1_6| YP20:1—6| 5V 20: 101
Mortality Tables %o Zo Zo %o Zo
CSO 53 - 58 451,247 64,966 564,058 81,208 438,348
CS0O 80

Erkek, Male 447,961 64,491 559,951 80,613 434,811
CSO 80

Kadin, Female 441,530 63.384 551,913 79,229 430,828

Italyan 81
Erkek, Male 443,883 63,712 554,854 79,639 433,060

Italyan 81 }
Kadin, Female 434,874 62,255 543.593 77,819 426,321

Mﬂmtezig sigorta tarifesi ile ilgili Ornegimizde safi prim
formiilii 8liimiin herhangi bir anda olmasi ile ertelenmis hayat sigortasi
formillerinin toplamina esittir.

Tabloya baktigimizda yine en fazla primin CSO 53-58 tablosundan
giktigini, bunu sirasiyla CSO 80 Erkek,Italyan 81 Erkek, CSO 80 Kadin
ve Italyan 81 Kadin vefat tablolarinin takip ettigini gdriiyoruz.

Riyazi ihtiyatlara baktigimizda hesaplamalar sonucu yukaridaki
siranin bozﬁlmadlgl ve yine rakamlarin birbirine c¢ok yakin c¢iktag:

izlenmektedir.
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7.3. Gocuklar Icin Yetistirme Tahsil ve Cihaz ( Ceyiz )
Sigorta Tarifesi

Bu tarife temel tarifedén sigortali bir kimsenin (akid),
menfaattar gosterdigi ¢ocufun yetistirme, tahsil ve cihaz (geyiz)
masraflarini karsilamak iizere diizenlenmistir.

1.Bunu temin igin temel tarifeden sigortali bir kimse, 0 - 18
yas arasindaki gocufu menfaattar gosterecektir.

2, Sigorta\sﬁresi gocugun 18 ilé 25 yas arasinda herhangi bir
yasta son bulmak iizere sigortala (akid) tarafindan tesbit edilecektir.

3, Sigorta siiresi sonunda sigortali (akid) ve menfaattar gocuk
hayatta iseler o giine kadar birikmis kar payil tasarruf kapitali cocuga
Odenecektir,

4, Sigorta siiresi sona ermeden sigortali (akid) oliirse ve gocuk
hayatta ise temel tarife sartlari geregince tediyesi gereken kir payi
dahil tasarruf kapitali ve 6liim tazminati toplaminin belli bir yiizdesi
6rnegin ileride bizim verecegimiz misalde % 10'u derhal cocuga
odenecek, bakiyesi yeni bir kapital ve iradin pesin (tek) primi kabul

edilerek derhal baslayan aylik irad ve slire sonunda Odenecek kapitale
doniistiirilecektir,

5. Yukardaki madde geregince bulunan kapitalin belli bir
yiizdesinin (6rnegimizde %Z10'nun) 1/12'si &liimii takip eden ay basindan
itibaren ¢ocuga, yetistirme ve tahsil masraflarani kar§11amak iizere
siire sonuna kadar aylik irad, siire sonunda ise kapitalin tamami
odenecektir,

6. Cocuk, irad almakta iken siire sonundan 6nce &liirse, siire
sonuna kadar ddenmesi gereken iradlar ile siire sonunda ddenecek
kapitalin pesin sermaye degeri (Riyazi Ihtiyat) cocugun kanuni
varislerine Odenecektir,

7. Sigortala (akid) sag iken gocuk sigorta siiresinden &nce
6liirse, bu kloz hilkmii ortadan kalkar. Sigorta temel tarife sartlarina
gore siire sonuna kadar devam eder.

8. Bu kloz teminati, Sirket'in kar payr planindan aynen
faydalandirilir. Bu suretle tahakkuk eden k3r pay1l, pesin (tek) prim
kabul edilerek gocuk i¢in temin olunacak kapital ve irad tutari her
yil artaralar.

Teknik Esaslar :
K = 6liim tarihindeki kar payli vefat tazminati

0,1 . K

Ornegimizde 6liim tarihinde Gdenecek pesin tazminat
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0,9 . K = Kapital ve irada dbnﬁgtﬁrﬁlecek tazminat
x = Cocugun irad baslangicindaki yasi
n = Sigorta sliresi
i = 7% 9 Teknik faiz

an(12)= Garantili(serten) irad tutara

dir.

Siire Sonu Kapitali : Kn 0,9 . K/ (V' + an(12))

1

0,9 . K/ (V' +0,1. An(lz))
Y1111k Irad Tutar:i : R = e, Kn== 0,1 . K

Aylik Irad : r =R / 12

a (12 _ (1/12).¢ A-v)/a~"1%) ). ( =™/ )

0,96156719 . an

Tarife Safi Primi:

pr:ﬁl= v +0,1.( ((Mx_Mx+n)/Dx) + aﬁl_ ax:ﬁl)
= (v + 0,1.(aﬁ‘— ax:ﬁfm)) + 0,1. ( (Mx—Mx+n)/Dx ))/axfﬂ
= (G4 0,1a - a ™A ) (0,10 (MM /N ) )
(7.23)

vn, sigortall hayatta da olsa Olmiisde olsa miiddet sonunda
Odenecek birim kapitalin pesin deferidir. Sigorta ettirenin oliimi
halinde hemen &denecek %10'luk kapital ( (MX - Mx+n) / DX ).0,1 formiilii
ile elde edilir. n yil siire ile mutlak surette Gdenecek rant tutarindan
(an=Rn), x yasida bir kisi i¢in hayatta kaldigi n yil siire ile m defa
odenecek rantin (ax:ﬁ? ¢ikartilmasi ise, 6liimiinden sonra sigortala
cocuga odenecek ranti gdsterir., Bu rant kapitalin %10 'u tutarinda
olacagindan alinan fark 0,1 ile ¢arpilar,
Riyazi Thtiyat ¢
n-t

Vt = Kh. (v

+0,1.a (12 (7.24)
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Kapital ve irad Faktorii Tablosu

Ornek Siireler v an(lz) v 40,1 . an(lz)
1 0,91743 0,96157 1,01359
5 0,64993 4,07678 1,05761
10 | 0,42241 6,72640 1,09505
15 0,27454 8,44847 1,11939
20 0,17843 9,56770 1,13520
25 0,11597 10,2§513 1,14548

Tenzil Kiymeti ¢
T =K.t /n
Istira Kiymeti :
T=T. 1/ @)™" ‘)

Sayisal Ornegimizde ortalama yas, teknik faiz, polige siiresi,
riyazi ihtiyatin hesaplandigi tarih, ve sarjmanlar Onceki tarifelerle
ayn1 diizenlenmistir. Ihtiyat hesabinda siire sonu kapitali 100.000.-
T i¢in {i¢ iilke arasinda yapilan karsilastirmanin Ozet tablosu ise

soyledir;
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TABLO VIII COCUKLAR ICIN TAHSil. SiGORTAST iHTIYAT VE PRIMLERT
TABLE VIII RESERVE AND PREMIUMS FOR CHILDRENS EDUCATION

Vefat Tablolari Sp20:fﬁ] TPZOSTE] V5
Mortality Tables %o %o

€S0 53 - 58 603,436 754,295 105,761
€SO 80

Erkek, Male 603, 269 754,086 105,761
CsSO 80

Kadin, Female 601,684 752,105 105,761
ftalyan 81

Erkek, Male 601,483 751,853 105,761
ftalyan 81 .

Kadin, Female 599,977 749,971 105,761

Tablodan ¢ikan sonuca gére yine en pahali primin CSO 53 -58
vefat tablosundan hesaplanmis oldugu, arkadan CSO 80 Erkek, CSO 80
Kadin, Italyan 81 Erkek ve Italyan 81 Kadin vefat tablolarinin
birbirlerini izledigi goriilmektedir.

Tarifenin riyazi ihtiyat formiilii komiitasyon fonksiyonlarina
bagli olmayip, kapitale, birim kapitalin pesin degerine ve aylik ranta

dayalidir. Bundan Otiirii tiim 6liim tablolari i¢in jhtiyat esit ¢ikmistar.
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7.4, Birikimli Sigorta Tarifesi

Son yillarda olduk¢a yayginlasan bu tarife bir tiir Bankacilak
Hayat Sigortasi birlesiminden ibarettir. Sigortalidan yallik prim
alinmakta, bunun bir kismi ile belirli bir kapital iizerinden CX/DX
formiili ile saptanan senelik &lim tazminati karsilanmakta, diger bir
kismi ise i faiz oranmi ile faizlendirilmekte, yani biriktirilmektedir.
Hesaplamalarda kolaylik saglamak amaciyla, senelik &liim rizikosunu
karsilayan prim, bulunan bir ortalama yas {izerinden alinmaktadir.

Birikimli sigortanin formiiliini asagidaki sekilde kurabiliriz.
Oliim rizikosunu karsilayan primi pr ve sigortalidan alinan yillak
primi de YP ile gdsterirsek birikime kalan kisim B=YP—pr olur,

Birinci yil sonunda B1=B.(1+i) kadar bir miktar birikmis olur.
Tkinci yilda alainan YP primden dolayi buna B kadar bir miktar

ekleneceginden ikinci yil sonunda biriken kisim;

=
I

( B.(1+i)+B ). (1+1)

B.(1+i)% + B.(14i)

olur. Bu sekilde devam ederek n'inci yi1l sonunda biriken kisim;

B.(140)" + B.(1+0)™ 1 + ... + B.(1+i)2 + B.(1+1)

=
il

B.( ()" + (4™ 4+ L ()2 4 (14) )

B.(14+i).( (1+i)n'1 + (1+i)n_2 + oo + (I#) + 1) (7.25)

n y1l siire ile ddenen birer liranin n'inci yildaki toplam degerine

Sn ad1l verilirsey
S = A+ 4 () 2 4 ..+ (1) + 1
n-1 n-2

(1+i)n =" ise Sn =T +r + .o+ +1

Esitligin her iki tarafini r ile garpalim;
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r.Sn = + rn_1 + ... + r2 +r
- Sn = rn_1 - rn—2 + vse =T -1
—_ n —
r.Sn - Sn =1 1
s, =("-1)/ (=-1)

(D) -1) /@ +i-1))

(Q+)” -1) /4 (7.26)

elde edilmis olur.

Odenecek bir liranin B lira olmasi halinde;
S =B. ( A+#)*-1) /14 : (7.27)

dir.Yukaradaki formiilde parantez igindeki toplamin Sn'e esit oldugunu

gordiik. Yerine koyarsak;
Bn = B.(1+1).Sn

ve Sn yerine formiil (7.27'den)degerini yazarsak;
B = B.(1+).( ()" -1) /14

bulunmus olur.

Yukaridaki Bn formiiliini bir toplam seklinde sdyle ifade edebiliriz.

B = B.3 (14i)"

- .ézi( +i)
N I W .
tte yandan (14i) = 1/v oldugundan

B = B.> 1/v"

= . v

n n=1

seklinde yazilabilir,
Birikim sigortasinda sigortali siire i¢inde ©liirse hak sahiplerine

0liim kapitaline ek olarak o giline kadar birikmis kisim ddenir. Siire

sonunda hayatta kalma halinde ise sigortali sadece birikmis olan



- 88 -

miktara hak kazanir.

Ornek:

- Ornek tarifemizde sigorta giris yasi 18'dir.

- Sigorta siiresi en fazla 10 yildar.

- Oliim teminati yillik primin A kati olarak tesbit edilmistir. Oliim

teminatina sigortalinin birikmis kapitali ile varsa kar paylari da

ilave edilir,
Teknik Esaslar

Teknik Faiz = i

Ortalama Yas = x

Vefat Sigortasi

Safi Prim Formilii

Y31lik Temel Prim

1l

Cx/D

YP

Y11lak Vefat Teminat1'= YP.A

Y1llik Vefat Teminati Primi = YP.A.(CX/DX)

Sar jmanlar

Y1111k Idare Masrafi
Y11lik Tahsil Masrafa
1. Yal Istihsal Komisyonu
2. Yal Istihsal Komisyonu
3. Y1l Istihsal Komisyonu

. YP
B.YP

Z 45 . YP
%20 . YP
Z15 . YP

Il

il

Tasarruf Sigortasi
Kapital Tegkili (K)
1. Y1l Sonunda : YP(l—o(—ZAS—Fr—(Cx/Dx).A).(1+i) = Kl

2. Y11 Sonunda

3. Y1l Sqnunda
4, Yal Sonunda

n. Y1l Sonunda

Riyazi Ihtiyat

( K1+YP.(1—c<-220—‘5—(CX/DX).A) ). (141)
( K2+YP.(1—o(—215—F>—(Cx/Dx).A) ). (1+41)
( K3+YP(1—o(-%——(CX/Dx).A) ).(144)

( K__ #YP.(1-o- p=(C,/D,).4) ).(1+i)

[N | I
N AN

= ™

&~ wWON

=]

(7.28)
(7.29)
(7.30)
(7.31)
(7.32)
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\') =K (7.33)
Tenzil :

a) Tenzil Kapitali

/
T = Kfr. r(n_t) n: Sigorta siiresi (7.34)
= (141) t: Baslangic¢tan o tarihe kadar
gecen siire
b) Tenzil Thtiyata ts Baslangi¢tan tenzil tarihine
kadar gegen siire
vo=T . ) vi 1/ (14i) (7.35)
istira :
Rt = Vt = Kt (7.36)

S6z konusu sigorta tarifesi ile ilgili, 24 Ekim 1991 tarih ve
21031 sayili Resmi Gazete'de yayinlanarak yiiriirliige giren, Sigorta
ve Reasiirans Aracilari hakkinda yonetmelik gercevesinde hayat bransinda
faaliyet gésteren sigorta sirketlerinin 1.1.1992 yilindan itibaren
uygulayacaklari tarifelerin Miistesarlikg¢a tasdikinde aranan bazi
sartlar asagida belirtilmistir. Buna gore;

- "Sabit primli, prim artislarinin tamamen sigortaliya
birakildigl ve prim artislarina gore esnek teknik esaslari olmayan
tarifeler birikim kapital ve vefat tazminatlarinin enflasyon ile
erimesi nedeni ile onaylanmayacaktair".

- M1992 yila igin kar payli hayat sigortalarinda en az aylik
primin 50.000.-TL olmasi gerekmektedir'.

- "0Oliim ve/veya yasama ihtimaline karsi bir teminat igermeyen
sigorta poligeleri ile vefat teminati verildigi durumlafda vefat
teminat miktari son aylik primin 120 katindan az olan tarifeler
Miistesarhkga onaylanmayacaktir" denmistir.

Yukarida anilan yonetmeligin 17. maddesince Sdenecek komisyon
oranlarinin cari yil 12 aylik prim toplami esas alinarak belirlenecegi
ve bu oranlarin 1. yil %45, 2. yil %20 ve 3. yil 715 'i asamayacagi

hiikiim altina alinmaistir.
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Bu tarife ile ilgili ¢alismalarda yukarida bahsedilen sdzkonusu
sartlar gbzoniine alinmis olup, formiiller dnce yillik temel prim YP'ye
gore diizenlenmis, daha sonra TL. iizerinden oransal artisli, yine T,
iizerinden sabit artasli ve endeksli tarifeler {izerine ornekler
verilmistir, 7

Giinlimlizde oldukg¢a yaygin olan bu tarifelerden oransal ve sabit
artisla poligeler piyasada geometrik ve aritmetik artisli tarifeler

olarak satilmaktadir.
Oransal Artisli Sigorta Tarifesi

Olim Tablosu : CSO 53 - 58
Teknik Faiz ¢ i =% 9
Ortalama Yas : x = 20
Sigorta Siiresi: n = 10 Yal
t Yilinda Odenen Yillik Prim : YP
t Yilinda Hesaplanan Riyazi Ihtiyat

<3

Toplu Odeme Yani Siire Sonu Tazminati : Kt : vV
Primler ve Yillak Vefat Teminati

A) Briit Prim

a) Yi1llak briit baslangi¢c primi ¢ YP1 = 600.000-T.

b) % 30 oransal artisli miiteakip yil primleri : YPt = YPl.(l,?))t—1
B)Y1111k Vefat Teminati + 10 . YPt

Riziko Primi

Ecel ile Oliim primi

92
=]
N
o
1
=}
S
2]
£~
N

Sar jmanlar

Idare Masrafi : YP_ . 0,025
Tahsil Masrafi YPt . 0,025
Istihsal Masrafa:

1., Y1 YP1 . %45

2, Yal : YP2 . %20

3. a1l : YP3 . Z15
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TABLO IX  ORANSAL ARTISLI SiGORTA TARIFESI
TABLE IX  RATED INCREASE INSURANCE TARIFF

Tasarruf Sigortasi Capital of Saving

Kapital Tegkili ( K ) Insurance

Yallar (t) K, (I.)
t
Years :
1 316.261
2 968.414
3 1.921.631
4 3.435.981
5 5.489.043
10 31.917.423

Sigortali sahis 10 senede toplam 25.571.684 .1, prim odemis
karsiliginda 31.917.423,-Tl, tasarruf kapitali birikmistir. 10. senede
sigortali sahsin alacagi toplam kapital kisinin tasarruf kapitali
yani riyazi ihtiyati arti kAr payi ihtiyatidir. K&r pay:r ihtiyata
sirketin verimlilik oranlarina gbre senelik riyazi ihtiyat iizerinden
bulunur. Bundan sonra verilen orneklerde t senelik birikim kapitaline

t senelik kBr payi ihtiyatinin da eklenecegi g&zoniinde tutulmalidair.
Riyazi Ihtiyat ve Istira

V. =K_=1R Orneginde

t t t
V10 = KIO = R10 = 31.917.423.-
Tenzil ¢
Tenzil Kapitali =T
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TABLO X ORANSAL ARTTSLI SIGORTA TARIFESI

TABLE X RATED INCREASE INSURANCE TARIFF
Yillar(t) T (1.) TENZIL KAPITALI
Years t « PAID UP CAPITAL
3 3.512.817
A 5.762.484
5 8.445.572
10 31.917.423

Sabit Artisli Sigorta Tarifesi

Tarifede kullanilan &lim tablosu, teknik faiz, ortalama yas,
sigorta siliresi, yillik briit baslangi¢ primi, sarjmanlar, riyazi ihtiyat
formiilii, siire sonu teminati, oransal artisli sigorta tarifesi ile
aynidir., Ancak miiteakip yil primleri ilk sene priminin % 50 artmasi
seklinde diizenlenmis olup, baslangic primi YP1 = 600.000.-T.olmak
iizere YPt = YP1 . (1+0,5. (t-1) ) dir.

TABLO XTI SABIT ARTISLI SIGORTA TARIFESI
TABLE XI FIXE INDEX INSURANCE TARIFF

Tasarruf Sigortasi Capital of Saving

Kapital Teskili ( K ) Insurance

Yillar(t) K (1)
t

Years

1 316.261
2 1.064.366
3 2.185.082
4 3.908.143
5 6.091.560
10 25.501.882

Sigortali gsahis 10 senede toplam 19.500.000.-Tl. prim ddemis
karsiliginda 25.501,882,-N,.tasarruf kapitali birikmistir.
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Riyazi Ihtiyat ve Istira

V. =X =R Ornegimizde

V10 K10 = RlO = 25.501.882.-
Tenzil
Tenzil Kapitali = Tt

TABLO XII SABIT ARTISLI SIGORTA TARIiFESI
TABLE XIT  FIXE INDEX INSURANCE TARIFF

Yillar(t) T, (.) TENZIL KAPITALI
Years PAID UP CAPITAL
3 3.994.415
4 6.554.347
5 9.372.620

10 25.501.882

Bu tiir tarifelerde uygulanan baska bir kapitalizasyon unsuru
da sene basinda tahsil edilen o yilin primlerinden, yine o yila ait;

Riziko primi,

fstihsal, idare ve tahsil masraflari, indirildikten sonra kalani
Birikme Fonunﬁ saglayacak birikim unsurudur.

Sigorta yili basinda tahsil olunacak ve birikime yonelecek
unsuru, bir evvelki yildan devreden fona ilave etmek ve nemasi ile
yilin sonunda hayatta bulunanlari bundan faydalandirmak, kombinezonunun

esasinl tegkil etmektedir. Yani herhangi bir sigorta senesinde

/D

Birikme Fonu: D et

x+t-1

formiiliiniin tarife biinyesindeki yerini almasi ile elde edilecektir.

Kullanilan Tablo : CSO 53 - 58
Teknik Faiz + 29
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Sigorta Baslangicinda Sigortalinin Yasi : x = 20
( Al’ A2, vee s An Y=(1, 2, 3, ... , n )'inci senelerin basinda
' bir yil evvelki BIRIKME FONU'na, cari seneye
ait senelik {licretin ilavesi, riziko primi ile

masraflarin tenzil edilmesinden sonra kalan

bakiyedir.

( Bl’ B2, eee Bn )=(1, 2, 3, ... ,n )'inci senelerin sonunda,sene
bagindaki bakiyenin, sigortalinin hayatta
bulunmasi kaydi ile baligidir.

1, Sene B1 = Al ¢ D20 / D21 )

2. Sene B2 = A2  ( D21 / D22 )

t. Sene Bt = At ¢ D20+t—1 / D20+t ) (7.37)

Vefat teminati diger Ornek tarifelerde oldugu gibi bu tarifede de

senelik primin 10 katadar.
YPt .( C20 / D20 ) = YPt . 0,001642

Bu 6rnek tarife baslangi¢ primi 600.000.-TL. olmak iizere miiteakip
yi1llarda primlerin sabit olarak 300.000.-Tl. artacagi diisliniilerek
diizenlenmis ve elde edilen kapitalin teékili miiteakip tabloda Gzet
halinde gdsterilmistir,

Tablo ( M. ) Uzerinden Hesaplanmistar

Sigorta Senelik Odenen Riziko 1Istihsal Tahsil ve
Miiddeti Sigorta Ucretler Primi Masrafi Idare
Ucreti - Toplami Masrafi
1 600.000 600.000 9.852 270.000 30.000
2 900.000 1,500,000 14.778 180.000 45.000
3 1.200.000 2.700.000 19.704 180,000 60,000
4 1.500.000 4.200.000 24.630 - 75.000
5 1.800.000 6.000.000 29,556 - 90.000
6 2.100.000 8.100.000 34.482 - 105.000
7 2.400.000 10.500.000 39.408 - 120,000
8 2,700,000 13.200.000 44.334 - 135.000
9 3.000.000 16.200.000 49,260 - 150.000
10 3.300.000 19.500.000  54.186 - 165,000



Senelik
Sigorta
Miiddeti

O 0 N S N & W N

=
o

Birikim

Unsuru

290.148

660.222

940.296
1.400.000
1.680.444
1.960.518
2.240.592
2.520.666
2.800.740
3.080.814

- 95 —

290.148
977.050
2.007.233
3.592.330
5.603.498
8.080.020
11.064.846
14.605.038
18.751.968
23.562.032

Doote-1
20+t

1,091954
1,091998
1,092031
1,092064
1,092086
1,092108
1,092141

1,092173

1,092217
1,092272

316.828
1.066.937
2.191.960
3.923.054
6.119.502
8.824.254

12.084.372
15.951.228
20.481.218
25.736.148

Her iki tarifede de primlerde 300.000,-Il, sabit artis kullanilmis,
baslangi¢ priminin ve sarjmanlarin her ikisinde de ayni oldugu
varsayilmistair. Ayni primlerle hesaplanan birikim kapitallerine gore
ikinci 6rnekte bulunan kapital, ilk ornekten 234.266.-Il. daha fazla

olup, sigortalilarin lehinedir.

 Riyazi Ihtiyat ve Istira

Vt = Kt = Rt ornegimizde
Tenzil
Tenzil Kapitali : Tt
TABLO XITI SABIT ARTISLI SIGORTA TARIFESI
TABLE XTII FI%CE INDEX INSURANCE TARIFF
ears . - -
Yillar (t) T, (I ) TENZIL KAPITALI
3 4.006.989 ~ FAID UP CAPITAL
4 6.579.354
5 ' 9.415.612

10 25.736.148
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Endeksli Tarifeler

Enflasyonun yiiksek oldugu iilkemizde paranin degerinin giin
gectikce deger kaybetmesi karsisinda dovize, enflasyona, toptan esya
fiyatlarina endeksli tarifeler uygulanmaya baslanmistir.

Bunlardan giiniimlizde en yajgln kullanilan tarife cesidi ddvize endeksli
policelerdir. Ancak Tiirkiye'de capraz ve karmasik bir ddviz sisteminin
hakim olmasi nedeniyle d&vize endeksli tarifeler yerine enflasyona
endeksli sigorta tarifelerinin giinlimiiz kosullarina daha uygun oldugu
diistiniilmektedir. 1988, 1989 ve hatta 1990 yillarina baktigimizda
dovizin getirisinin diisikk oldugu gériiliiyor. Hayat sigortasinda ve
ozellikle emeklilik tarifelerinde olayin 6zii fon ydnetimine dayaladir.
Fon yonetimindeki yOnetici, Oniimiizdeki giinlerde dovizde ylikselis
olacagini tahmin ettigi takdirde, doviz tevdiat hesabini agma imkanina
sahiptir. O zaman dovizin o tlrmaglglnda sigortalilarin d6vize endeksli
sigortasi olmadigi halde yeterli nemayi onlara saglayabilir.Dolayisiyla
doviz, hazine bonosu, devlet tahvili, yerine gdre gayrimenkul, hisse
senetleri gibi degisik -enstriimanlarla yatlrlm sepeti olusturma imkani
varken, tek bir yatirim aracina bagli kalmanin sigortala ve @irket/
acasindan ¢ok verimli olmayacagi agiktar.

Diger bir zorlukta, sirketin primlerini iyi takip etme
zorunlulugudur. Sirket ilizerinde tuttugu sorumlulufa karsilak doviz
almak zorundadir. Daha verimli diye bir bagka kaynakta tutup daha
sonra doéviz alirim diye diisiinen sigorta sirketi dovizdeki ana inis
ve gikislar karsisinda biiyiilk bir slirprizle karsi karsiya kalabilir.
Belki resmi devaliiasyon da olabilir. Oyle bir riskle karsi karsiya
olunca sirket yatirim yoniinden gerekli elastikiyette bulunamayabilir.
Yapalabilecek tek sey dévize endeksli bir sigortada matematik
rezervlerin, o doviz lizerinden tesis edilmesidir. Bu da hem sigortaliya
oynak bir yatairim politikasi ile fazla verim verilmesini engeller,
hem de sirketin étatik kalmasina neden olur.

{lkemizde su anda oldukca yaygin olan bu tarifeyle ilgili
agikliyici ornek asagida verilmistir., Ayni Ornegin devaminda ise
sigortalinin siire sonunda hak edecegi kapitalin irada doniistiiriilmesinin
teknik esaslari incelenmis, arkadan enflasyona endeksli tarifenin
igcerigi anlatilmistir. Endeksli tarifelerde kullanilan mantik asaga
yukari ayni oldugundan diger endekslemeler iizerine sayisal Ornek

verilmemistir.
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Dovize Endeksli Sigorta Tarifesi

Ornek tarifemizde sigorta giris yasi 18 dir.

Sigorta stiresi en fazla 10 yildar.

- Oliim teminati yillik primin 10 kati olarak tesbit edilmistir.

- Oliim teminatina sigortalinin birikmis kapitali ile varsa kar paylari

da ilave edilir. Oliim teminatina hak kazanan sigortalinin varislerine

tediyeleri vefat tarihindeki T.C. Merkez Bankasi efektif

doviz satis kuru iizerinden $ veya DM karsiligi TL ile yapilar.

— Riyazi ihtiyat hesaplamalari hesaplamanin yapildigi tarihteki T.C.

Merkez Bankasi efektif doviz satis kuru iizerinden $ veya DM karsiligi

TL ile &aplllr.

— Prim odemesi. o tarihteki T.C. Merkez Bankasi efektif satis kuru

lizerinden $ veya DM karsiliga TL olarak tahsil edilir.
Teknik Esaslar
Olim Tablosu : CSO 1953 - 1958
Teknik Faizler
a) Riziko Primi : % 2.5
b) Tasarruf Primi : Z 9
Ortalama Yas : 20
Primler
Riziko Primi Sp,, = Czo/Dzo = 0,001764

Y11lik Sigorta Primi 100 $veya DM olarak diisiiniilmiistiir.

Sarjmanlar

Tdare Masrafi : YPt . 0,025
Tahsil Masrafi : YPt . 0,025
Istihsal Masrafi :
1. Yal YP1 « %45
2, Yl 3 YP2 . % 20

3. Yl YP3 .« %15

(7.38)

Tarifede tasarruf edilen kapitalin olusumu i¢in Tirkiye, Amerika,

ve Italya'da kullanilan tablolarla yapilan hesaplamalar arkadaki &zet

tabloda verilmistir,
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DOVIZE ENDEKSLI SIGORTA TARIFEST KAPITAL TESKILI
CAPITAL OF INSURANCE TARIFF INDEX TO $ OR DM.

TABLO XIV Tasarruf Sigortasi Kapital Teskili
TABLE XTIV Capital of Saving Insurance

( 100 $ veya DM Prim i¢in )

( For 100 $ or DM Premium )

Yillar CSO CSO CSO Ttalyan italyan
Years 53-58 80 80 81 81
Erkek Kadin Erkek Kadin
Male Female Male Female
1 52,597 52,479 53,383 53,333 54,089
2 137,178 136,932 138,821 138,716 140,296
3 234,821 234,435 237,398 237,233 239,711
4 357,602 327,581 361,497 360,966 364,424
5 491,433 458,593 496,138 495,836 500,361
6 637,309 601,395 643,223 642,843 648,533
7 796,314 757,050 803,546 803,082 810,039
8 969,629 926,714 978,297 977,742 986,082
9 1.158,542 1.111,647 1.168,777 1.168,121 1,177,969

10 1.364,458 1.313,224 1.376,400 1.375,635 1,387,125

Tasarruf sigortasi kapital teskili tablosunda 20 yasindaki
sigortali sahis 10 senede toplam 1.000 $ yada DM prim &demis, bunun
karsiliginda 10. senede en fazla tasarruf kapitali Italyan 81 Kadin
tablosundan, en diisiigii ise CSO 80 Erkek tablosundan hesaplanmistir.
Burada unutulmamasi gereken 10. senede sigortali sahsin o seneye kadar

birikmis olan kAr payi ihtiyatlarinin toplamini da alacagidir.
Riyazi Ihtiyat ve Istira

Vt = Kt = Rt Ornegimizde

V.. =K..,=R

10 10 10 = 1.364.458% yada DM

Tenzil

Tenzil Kapitali ( Tt Y'nin $ yada DM cinsinden bazi seneler ig¢in

hesab1 arkadaki tabloda Ozetlenmistir.
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TABLO XV DOVIZE ENDEKSLI SIGORTA TARIFESI KAPITAL TESKILI
TABLE XV CAPITAL OF INSURANCE INDEX TO $ OR DM.

Yillar(t) T_ ($ veya,or DM) TENZIL KAPITALT
PAID UP CAPITAL

Years

3 429,262
4 599.734
5 : 756..131
10 1.364.458

Emeklilik Tarifesinde Sigorta Kapitalinin Senelik Irada
Doniistiiriilmesinin Teknik Esaslari
Sigortalil veya menfaattar biri derhal almayi hak ettigi bir
kapitali hayat boyunca alacagi senelik irada donilistiirmek istedigi
takdirde, o tarihdeki yasina gdre hayat boyunca alacagi irad miktarz:

asagidaki formiil yardimi ile tesbit edilebilir.

x = Irad alacak kisinin yas1 ( sigortalinin irad almaya basladigi
tarihteki yasi ).
K
I

Irad tediye ve idare masrafi sarjmani = % 9

Irad'a déniistiiriilecek kapital

Senelik irad

Riyazi Ihtiyat = Nx+t / DX+t (7.39)

ot
i

Riyazi ihtiyatin hesaplandigil sene

|
il

K/ (NX / D_).1,09 (7.40)

Bu esaslara gore bir Onceki dovize endeksli tarifede incelenen
20 yasindaki sigortali sahsin 1000 § yada DM karsiliga kapital ig¢in

alacagi devre basi iradin hesabi CSO 53 - 58 tablosuna goére asagidadir.

—
Il

1.000 / (N ).1,09 (7.41)

20 / D20

78,65 $ veya DM
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Enflasyona Endeksli Sigorta Tarifesi

Giintimiizde en qu kullanilan bu tarifeye ait teknik esaslarin
acik¥anmasi asagidadir.

Bu tarifede ilk senenin priminin Pl oldugunu diisiinirsek ikinci
sene prim enflasyon oraninda artacagindan P2, liglincii sene P3 ve t'
ninci sene Pt olur, Buna gdre ikinci ~sene alinan prim farka
P2 - P1 =A Pl’ vasses ve t ninci senede bir 6nceki seneye gbre alinan
prim farki Pt - Pt—l =£LPt olmus olur.

Bu tarifelerde dovize endeksli tarifedeki gibi 1. y1l sonunda
almman primden tiim sarjmanlar ve risk primi diislildiikten sonra kalan
bakiye tarifenin teknik faiziyle baliglendirilir ve bdylece ilk senenin
sommmda biriken tasarrufa yonelik birikim kapitali elde edilmis olur.

Bundan sonra yapilacak olan sigortalilardan tahsil edilen prim
farklarinin tasarruf kapitaline doniistiiriilmesidir.

Sigortanin 2. yilinda artis yaplldlglnda istihsal masrafi artais
yilz i¢in 7 20, artisin 2. yili i¢in 7 15,

Sigortanin 3. yilinda artis yapildiginda istihsal masrafi artis
yilz i¢in % 15,

Sigortanin 4, ve sonraki yillarinda artis yapildiginda istihsal
masrafi olmadigindan sifir olarak alinacaktar.

Tkinci seneden itibaren artis primi, tim sarjmanlar diisiildiikten
somra, sigorta siliresi n sene diisiiniilecek olursa, kalan meblag (n-1)
kadar baliglendirilir.

Uctincii sene tahsil edilen prim farkindan, net prim fark:
bulunduktan sonra kalan meblag (n-2) kadar baliglendirilir. Bu islem
n.seneye kadar devam ettirilir. 2. seneden itibaren tek tek senelik
artis primine gore bulunan birikim kapitalleri ilk senenin birikim
kapitali dile toplanarak, sigortalinin toplam birikim kapitali bulunur.

Tarifenin riyazi ihtiyati, bir Onceki senenin riyazi ihtiyatina
cari senenin net tasarruf primi eklenip tarifenin teknik faizi ile
baliglendirilerek bulunur. Tarifenin tenzil degeri ise, riyazi
iktiyatin tenzil tarihinden siire sonuna kadar tarifenin teknik faizi
ile baligidir.

Bu tarife tiiriinde sabit artisli sigorta tarifesinde bahsedilen
birikme fonu da kapitalizasyon unsuru olarak kullanilabilir.

Sene baslarinda tahsil edilen primlerden, istihsal, idare ve

talsil masraflari ile riziko primi indirildikten sonra kalani "Birikme
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Fonu" saglayacak birikim unsurudur.

Sigorta senesi basinda tahsil edilen ve birikime yodnelecek unsuru
bir evvelki yildan devreden fona ilave etmek ve nemasi ile birlikte
yi1lin sonunda hayatta bulunanlara bundan faydalandirmak, kombinezonun
esasinl teskil etmektedir.

Yani herhangi bir sigorta senesindeki Birikme Fonu,

D / DX

x+t-1 +t

formiilin tarife bilinyesindeki yerini almasi ile elde edilecektir.
Buna gdre, sigortalinin t sene ic¢indeki birikim fonunu ac¢iklayici

formiller asagidadar.

1.Sene ¢t By = A, . (D,y/D,;)
2.Sene : B, = A, . (D,;/D,,)
Bu= Ay« (Dyg/Dyy)
3.Sene B3 = A3 . (D22/D23)
B.=A_. (D21v/D22) Bu=A.. (Dyy/Dyg)
t.Sene : B = A . (Dygyp 1/Dp04e) By = Ay« (Dygyyt 1/Po0y)

Dogpe1/Po04p) oov D = A+ Dygx /Mg e
Sigortalinin t. senedeki birikim fonu toplama

Bt + Bt.+ Bt""' eee F Btoﬁ

Sigortali sahis silire sonunda sozkonusu birikimi almaga hak

kazanir.

- MARMARA UNIVERSITESK
EOTUPTANE ve PO UMANTAS Y
DAIRE BASKEANLICK
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7.5. Yagam Boyu irad Sigortasi Tarife Qegitleri
Bu bolimde irad sigortalarinda giiniimiizde en ¢ok kullanilan

tarifeler agiklanarak, ornekler verilmistir.

A. 11k 6rnegi hemen baslayan ve n yil ddemeli rant

sigortalarindan verelim.
Kullanilan Vefat Tablosu : CSO 1953 - 1958

Teknik Faiz ¢+ Z9

frad Verilecek Yal :n

Primler

Safi prim Spx : (Nx - Nx+n) / Dx (7.42)

Sarjmanlar

tdare Masrafi  : 0,025.Tp_
Tahsil Masrafi 0,025.TpX
Istihsal Masrafi : 0,15 .Tpx

Toplam Masraf : 0,20 . Tpx
Tarife Primi Tpx : pr / 0,80
Riyazi Ihtiyat

vt = (Nx+t . Nx+n) / Dx+t

Istira

Tenzil

Tarifenin tenzil degeri yoktur.

Ornek
20 yasindaki bir sigortalinin 10 yil siire ile alacagi rant igin
odeyecegi bir defalik safi prim ve tarife primi ile 5. senedeki riyazi

ihtiyatin hesabi asagida verilmistir :

Spygy = 6,9459 (7.43)
Tp,, = 8,6824 (7.44)
V. = 4,2245 (7.45)

5
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B. Bu tarifede n sene sonra baslayan ve Omiir boyu devam eden
irad sigortasi incelenecektir. Kullanilan vefat tablosu, teknik faiz
ve gar jmanlar bir dnceki Ornekte kullanilanlarla aynldlf. Iradin n
sene sonra baslayacagi diislinlilmiistiir.

Buna gore x yasindaki sigortalinin n.inci seneden itibaren ddnem

sonlarinda 8denmek iizere omiir boyu alacagi yillik prim formiilleri;

nspx = (Nx+n / (1+i).Dx) + (10.Mk / Dx) = (NX+n + (10.(1+i).Mx))/Dx
nTpx - npr / 0.80 _ (7.46)
seklindedir,

Riyazi Ihtiyat

Ve = n-tSPxst (7.47)
Istira

(7.48)
Vt . 0,95
Tenzil

Tarifenin tenzil degeri yoktur.

Ornek
20 yasindaki sigortalinin 10 sene sonra alacagi 1TL.- 1ik irad igin

@ﬁ anda Sdemesi gereken net ve briit primler ile 5. senedeki riyazi

ihtiyata:
IOSPZO = (N30 + 10, 1,09 . MZO) / D20

= 5,1205 (7.49)
1dl‘pzo = 6,4006 - (7.50)
V5 = 5Sp25 = 7,8306 : (7.51)
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C. Bu tarifede yasam boyu 6denecek devre sonu irad tutari
asagidaki formiillere dayanllarak hesap edilir. Sigortalinin ©liimii
halinde, bu sigorta sona erer.

Vefat Tablosu : CSO 1953 - 1958
Teknik Faiz : Z 9

Sarjmanlar : Bir Onceki tarife ile ayni

Primler

pr = R.(Nx+1 / Dx) R : Senelik irad tutar: (7.52)
Tp, = pr / 0,80 (7.53)

Yasam boyu verilecek irad

(7.54)
Riyazi Thtiyat
Vo=R. N . /D, (7.55)
Istira
Vt . 0,95 t : Sigortada gegen siire  (7.56)
Tenzil
Sigortanin tenzil deperi yoktur.
Ornek
X = 20 i¢in
Sp,y = 10,6641 (7.57)
Tp,, = 13,3301 (7.57)
R = 0,9999 (7.58)
V5 = 10,5508 t ¢ 5 olarak alinmistir. (7.59)

D. Bu tarifede yasam boyu Odenecek irad tutari, asafidaki
formiillere dayanilarak hesap edilip, sigortalinin 6liimi halinde
sigortalinin sirkete bir defadaodedigi meblagin belli bir orama
(% »¢) menfaattar yada menfaattarlarina odenir ve bu ddeme ile teminat

sona erer.
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Kullanilan vefat tablosu, teknik faiz ve sarjmanlar bir Onceki tarife

ile aynidir.

Primler

Sp,=(R.N_ /D )+8p .o ((M -M)/D ) (7.60)
( a ¢ Sigorta tarifesinin bitis yasi )

Sp,= "R .N / ( D - . ( Mo-M ))

Tp, = Sp, / 0,08

Ya§am boyu verilecek irad
R= Tp . (D -. (M -M))/N_, (7.61)
Riyazi Ihtiyat

V.=(R.N

t x+t+1 ) / ( DX+t X, ( MX-H: - Ma )) (7.62)

Tarifenin istira formiili bir Onceki tarife ile aynai olup, tenzil degeri

yoktur.

Ornek

x=203a=65%: =303t =0>5olarak alinmistair,

pr = 10,7728 (7.63)
Tpx = 13,466 (7.64)
R = 0,9999 (7.65)
V5 = 10,6779 (7.66)

E. Bu Ornekte sigortalinin vade gelimi olmasi halinde, sigortali
isterse, siire sonu ( vade gelimi ) kapitalinin tamamini veya bir
kasmini asagida belirtilen esaslara gore Omiir boyu yillik emeklilik
geliri ve siliresiz vefat sigortasina doniistiirebilecektir.

Omiir boyu y1llik gelir yine R ile ifade edilmis olup,
sigortalinin vefatina kadar sigortanin baslangi¢ vadesine gdre her
sigorta yilinin basinda yillikyada aylik devreler halinde pesin olarak
odemek suretiyle devam edecektir.

Sigortalinin omiir boyu yillik gelir alarken vefat etmesi halinde
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hak sahiplerine en son aldigi yillik gelirin a kata kadar vefat
" tazminat1l Gdenecektir.
" Sigortali dilerse, herhangi bir yilda 6miir boyu yillik gelir
ve siiresiz vefat sigortasindan vazgegerek, vazgectigi tarihteki riyazi

ihtiyatini almak sureti ile sigortayla ilisigini kesebilecektir.

Teknik Esaslar

Kullanilan vefat tablosu, teknik faiz, sarjmanlar, istira formiilii
ve tenzil degeri ilk Ornegimizdekinin aynisidar. -
Net Primler .

a) Yasam boyu devre baslarinda odenecek bir liralik irad

sigortasinin tek primij;
ay = Nx / Dx (7.67)
dir.

b) Hayat boyu Gliim sigortasinin tek primij

A =M /D (7.68)
dir.
Yasam boyu verilecek irad ile teminati yasam boyu devam eden ©liim

sigortasinin tek primis-

pr

=R . ( a_ + 2. Ax ) (7.69)

dir.
Yagsam boyu verilecek irad sigortasi tek priminin yani fonunun

a_+ 2. Ax 'e bslinmesinden elde edilen meblagdir,
R= pr / ( a_ + 2. Ax ) (7.70)

Teminatlar

a) Omiir boyu y1llik emeklilik gelir : R
b) Siiresiz vefat sigortasi geliri : 2R
Riyazi Ihtiyat
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Ornek

20 yasaindaki sigortalinin yasam boyu 1 Tl. 1ik irad almasi ig¢in
yatirmasl gereken bir defalik safi prim, tarife primi ve 5. yildaki
riyazi ihtiyatain hesabi ii¢ {ilke ig¢in kullanilan vefat tablolari ile

ayri ayrl asagida verilmistir.

TABLO XVI  YASAM BOYU IRAD SIGORTASI iHTIYAT VE PRIME
TABLE XVI  RESERVE AND PRIMIIM OF WHOLE. LIFE ANNUTTY INSURANCE

Vefat Tablolari a5 20 Sp20 V5
Mortality Table %0 R=1M.i¢in R=1M.ic¢in
' For R=11..  For R=11L.

€SO 53 - 58 11,664 36,907 11,738 11,644
)

€SO 80

Erkek - Male 11,710 33,093 11,776 11,706

CSO 80

Kadin - Female 11,820  23.980 11,868 11,802

italyan 70 - 72
Erkek - Male 11,765 28,548 11,822 11,735

Italyan 70 - 72
Kadin - Female 11,902 17,258 11,936 11,872

Bu tarifede diger tarifelerden farkli olarak Italyan 81 tablosu
yerine, bugiin Italya'da irad sigortalarinda Italyan 70 - 72 tablosu
kullanildigindan, mukayesede bu Qefat tablosu incelenmistir.

Tabloda yasam boyu devre baslarinda tdenecek bir liralik rant
sigortasinin tek priminde en yiiksek primin italyaﬁ 70 - 72 Xadin
tablosundan buna karsilik hayat boyu 6liim sigorta51n1n‘tek priminde
ise en az primin CS0 53 - 58 tablosundan hesaplandigz: goriilmiistiir.
Toplam net prime baktigimizda ise en yiiksek primin ve ihtiyatin Italyan

70 - 72 Xadin tablosundan ¢iktigi gozlenmektedir.
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F. Bu Ornekte sigortali sectigi emeklilik yasini doldurdugu
sigorta yili sonunda emekli edilir. Emekli olan sigortaliya odedigi
tek primin karsilig:r olarak $ yada DM {izerinden hesaplanan yillaik
emeklilik geliri yasadigi silire boyunca her yil Odenir.

Sigortalinin emeklilik yasindan Once 6liimii. halinde, yallak
emeklilik gelirine esit bir 6lim tazminati kanuni varislere ddenir
ve sigorta sona erer,

Sigortalinin emekli olduktan sonra 6liimi halinde ise, yillik
emeklilik geliri ilki 6liim tarihinde, sonrakiler bu tarihi takip eden
her yi1l 10 y1l boyunca varislerine Odenir ve ddeme yapildiktan sonra
sigorta sona erer.

Tarifenin istira ve tenzil formiilleri bir Onceki tarifelerle

aynidir.

Teknik Esaslar
Vefat Tablosu : CSO 53 - 58
Teknik Faiz + 29

Safi Prim

.

Sp,=((M -M  +&,.M +N_)/D).R (7.72)

R y31llak emeklilik geliridir.

Sarjmanlar

Tahsil masrafi : 0,025 . Tpx

Idare masrafa : 0,025 . Tpx

istihsal masrafa : 0,15 ., Tpx

Toplam masraf : 0,20 . Tpx

Tarife Primi

T.px = pr / 0,80 (7.73)

Riyazi Ihtiyat

— Emeklilik oncesi
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th = (Mx+t - Mx+n a5, . Mx+n) / Dx+t (7.74)
~ Emeklilik donemi

tVen = Menee * 310 ¥ Voot Panse (7.75)
Ornek

20 yasindaki bir kisinin 10 sene sonra emeklilik yasi geldiginde
alacagl rant i¢in simdiden yatirmasi gereken bir defalik safi prim

ve tarife priminin hesaplari asagidadar.

SZG:T61= 22,1679 (7.76)
TZO:T5|= 27,7099 (7.77)

Sigortalinin 5., senede hak ettigi riyazi ihtiyatin hesabi asagidadir.

(Emek1lilik Oncesi)

Vog = (My5 - My

5 + 8,97498 . MBO) / D25 = 2,97467 (7.78)

(Emek1ilik Sonrasi)

5V20 = (M35 . 8,97498 + N35) / D35 = 27,5454 (7.79)
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BOLOM' 8.HAYAT SIGORTASINDA YURT DISINDA UYGULANAN
TARTFELERIN INCELENMEST

8.1. Amerika'da Hayat Sigortaciligi (42)

8.1.1, Amerikan Sosyal Giivenlik Sistemi
Aciklama

1974 yilinda ABD'de "Emekli Iscilerin Gelir Giivenligi Akdi"
FRISA ad1 ile, 1Isci Sendikasi DOL, fc¢c Hizmet Geliri Kurumu IRS,
Emekli Teminati Garantisi Cemiyeti PBGC tarafindan yonetilen, is¢ilerin
sosyal giivenligini igeren kurulus faaliyete gecmistir.

Nakit Teminat ve Hastane Sigortasi programlari Birlesik

.Devletler'e ait maas bordrosu vergisi FICA ig¢inde yer almaktadair.
Nakit Teminat Programi yagliligi da di¢ine alir. Kaydi hayat sigortasina
ve maluliyet sigortasina ise OASDI denilmektedir.

Hastane Sigortasi HI ve Ek Hastane Sigortasi SMI'aya Taibbi
Ihtimam Sigortasi denir.

OASDI ve Tibbi Ihtimam sigortalari sosyal sigorta programlari
olup, is¢i teminat ve igsizlik sigortalarindan sonra en
yayginlarindandir.

Sosyal Giivence Sigortasi olan OASDI, zaman zaman Tibbi Thtimam
Sigortasi adi altinda yanlis kullanilmaktadir. Halbuki ikisi
birbirinden farkli olup, biri ek giivenlik geliri digeri saglik
sigortasi geliridir.

Yaslilak Teminati

Amerikada is¢inin emeklilik yasi 65 dir., Ancak bu yagin 1937
yalindan sonra doganlar icin daha da yiikkseltilmesi diisiiniilmektedir.
Bunun yaninda teminat 62 yasindan itibaren de basliyabilir., Emekli
olacak isg¢iler arasinda kazang testleri yapilarak yiiksek gelir
alanlarin teminatlarinin bir kismi gelir vergisine tabi tutulur.

Giftler ve ailenin diger {iyeleri igin ek teminatlar alinabilir.
Ancak tek bir sahis icin teminatlar daha yiiksektir,

Maliiliyet ve hayatta kalma teminatlari genellikle yaslilik
teminatlari ile aynidir. Bu teminatlar gengler icin de gegerlidir,
Tibbi Thtimam

65 yasindan sonraki bazi hastalik teminatlarini kapsar.(Uzun

dénemli maliiliyet veya bazi kronik hastaliklarda daha erken yasta

42) Isvigre'de 1992 yilinda Lozan'da diizenlenen "Amerika'da Emeklilik
Tarifeleri Ile Il1gili" yaz okulu notlarindan derlenmigtir. '
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olabiiir.) Gengler ig¢in birlesik yada diger mecbhri‘hastallk
teminatlari vardir. Hastane sigortasi mecburi olup, bir kismi Birlesik
Devlietlere ait maas bordrosu vergisi tarafindan finanse edilir. Ek
hastane sigortasi istege baglidir ve kisiler ferdi olarak 65 yasanda
yada 65 yasindan sonra akidle olan secime gbre aylik primler yatirarak
teminati alabilirler.
Sosyal Giivenlikte Aktiieryal Goriisler
Birlesik Devletlere ait maas bordrosu vergisi oranlari, soﬁsuz gelecek
icerisinde tayin edilmis olup, Kaydi Hayat Sigortasi ve Maluliyet
Sigortasi ile Hastane Sigortasi ig¢in emniyet fonlari tahsis edilmistir.
Fk hastane sigortasi program:i yillik temele dayanarak senelik tayin
edilen primlerle finanse edilmistir. 75 senelik yapilan projeler
tizerine tahminler, 2041 yilina kadar hayat kaydi ve maluliyet
sigortasinda pozitif fon oldugunu gdstermektedir. Hastane sigortasi
ise sadece 1990 senesine kadar pozitif goriilmektedir., Projelerin
ileriki gilivenligi ile emniyet fonlari ve onlarin kullanimi arasinda
dikkate deger bir geliski vardir. Istenilen diizeyde emniyet fonlarinin
olusmasi ve bunlarin iyi sekilde degerlendirilmesi ile ileriye yapilan
tahminler lizerine gesitli tartasmalar vardar,

Yine bunlara bagli diger bir konu, genglerin alternatif
‘programlar altinda glivenli olup olmadiklaridir. Bu da aktiieryal analiz
(paranin degeri) ve politik fizibiliteye baglidir.
Yatirim ve Teminatlar

1974'den beri geli§en.ERiSA i¢in; asagidaki esitlik gecerlidir.

5 senelik katilimdan sonra 7 100 yatirim; veya 3 seneden sonra
% 20 + senelik % 20 = 7, senedeki % 100 yatirim. Agar planlarda daha
cabuk ve daha c¢ok yatiram gereklidir. Teminat tipleri ve bunlaran
uygunlugu Onemli bir konudur, Birikim oranlari, gecmisteki birikim
oranlarinin sinirlari, hizmet kredisi karsiliklarina agiklayan
kanunlar, ERISA'y1 etkiler. Giniimizde ek teminatin 7 100 yatirima
doniistiiriilse de is¢i zarar etmektedir.

Sonugta hak edilen kapital, plandaki sermayeye baglidir. Zira
bu kisinin kendini finanse etmesine baglidir.
Degisen Rant

Planin teminatlari, planin varliklari ile ilgilidir. Zira her
plan kendi kendini finanse eder. Buna gbre zaman i¢inde belirli

araliklarla diizeltilen hak edilmis teminat
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alacagl meblagin simdiki aktiieryal degeri
s - h :
= exp(-6 (r - x))'(lr/lx)'ar (8.12)

ilave aktiieryal sorumluluk (aA)(x) - Fmeklilik planmi icin rezerv yada
ideal fon dengesi

Normal maliyet - P(x) - Emeklilik plani i¢in primler

Ek emeklilik ve ek emekliligin yogunluk foksiyonlari

Tiirevi alinabilen, M(a) = 0 ve M(r) = 1 olan ilave emeklilik fonksiyonu
son emeklilik maliyetinin ylizdesi olup, x yasindaki kisi tarafindan

ddenmektedir. Boylece,

M(x).(ad)(x) = (aV) (x) , (8.13)
olur.
m(x) = ilave emeklilik yogunluk fonksiyonu olup,M'(x)e esittir,

m(x) planin destekleyicisinin son emeklilik icin Odeyecegi oram

gosterir. Boylece,

n(x).(aA)(x) = P(x) (8.14)
b4
M(x) =‘S-m(y).dy (8.15)
. a
dir.
Fmeklilik hakkinda seviye oranina gore senelik ilaveye bagli
bilango '
n(x) = k
M(r) - M(@@) =1 = k.(r - a)
oldugundan,
(x) =1/ (r-a) ve M(x)=(x-a)/ (r-a) (8.16)

elde ederiz.
Gelir beyani

a yasi ile r yasi arasinda maliyet seviyesi
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P(x) = k = m(x).(aA)(x) olup buna gbre

m(x) = k / (ah)(x) = k, exp(—sx).1 (8.17)
m(x) = exp(-§x). 1 /S exp( Sy) 1 dy ve (8.18)
M(x) —S(exp( Sy) 1 .dy /Sexp( Sy) 1 .dy (8.19)

a gotiriir.

a ile r yaslari arasindaki maasin belli bir yiizdesinin maliyeti
P(x) = k . w(x) . exp(Tt) bizi (8.20)

m(x) = exp((T-§)x).1_.w(x) /\S exp((T- 5)y)1 w(y).dy
7 , (8.21)
M(x) =SanP(("c -8 )Y)ly-W(Y)dY /SanP(('C S )y)ly w(y)dy
‘ (8.22)
a gotiiriir.
Tlave aktiieryal mesuliyet ve normal maliyet
(aV)t = t zamaninda plan tarafindan kapsam altina alinan aktif isgiler

ig¢in ilave aktileryal sorumluluktur.

=Sexp(—8 (r~x).T1)t_*_r_x o M(x).dx

=f;n.(t —(x—a)).le w(r).exp(?it).a .exP((TL ). (r-x). (1 /1 ).M(x).dx
(8 23)

Normal maliyet plana, P benzer formiille m (x) teriminin M (x) yerine
konulmasi ile temsil edilebdilir,

Fon biiyiikliigii i¢in tiirev denklemler ve bununla ilgili baska denklemler.
(aF)t = t zamaninda yiiriiliilkte olan is¢iler igin tutulan fondur.

d/dt (aF), = & (aF)_+C_ - Tp, (8.24)
oyleki Ct = Aktif yasayanlar i¢in planin destekleyicisi tarafindan
fona koyulan primlerin orani olsun

Formiiliin ayrik tasviri

(aF), ,q = (1+1) (aF), + (G +Ic) - (Tp, + ITp) dir. (8.25)

Aktif yasayanlar i¢in ilave aktiieryal sorumluluk
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(a/dt)(aV), = S (aV), + P, - Tp, (8.26)

Ayrak tasviri
(aV)k+1 = (1+i)( (aV)k + Pk ) - (Tpk + ITp) (8.27)

Tesis edilmemis ilave aktiieryal mesuliyet
(al), = (aV), - (aF), - (8.28)

(d/dt)(al), = S (al), +P_- C

(aU)k+1 = ( (aU)k + Pk Y(1+i) - (Ck + Ic) (8.29)

Durgun niifus modelinde difer uygulamalar.

Toplam ekonomik biiyiime oraninda biiyiiyen maddeler :
Normal maliyet; Aktif yasayanlar i¢in ilave sorumluluk
n(t) = eRt Oyleki 8=R +T ve ayni zaman (aV) t'dir.
(d/de) P't = & Pt

Fk iliskiler

(S-—G’)(aV)t = Tp, - P,

Problem 2

1. problemdeki tahminlerin aynisi 2.problemde olmak {izere
a) (aA)t 'nin esitligis

63 0,06 (65-x) - d
-U, X X
525 € Tpt'|'65—x

It

(aA)t

203,742738 . 526}
3087,66023
b) Ilave haklarin seviyesi ic¢in m(x) ve M(x) in degeri;
m(x) = 1/40
M(x) = (x-25) / 40
c) (aV)t 'nin esitligis
65
ste“o'% (65-%) (203, 74)( (x-25) / 40).dx

(av),

2109,187205

d) Pt ' nin esitligi;
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= 1/40 (aA)t = 77,19150575

dir.
Problem 3

1. problemdeki tahminlerin aynisi 3. problemde de olmak iizere
a) Maasin seviye yiizdesinin masraf maliyeti i¢in 25 ile 65 yas arasinda
M(x)'in degeri; 65
Me) = § @072 (100 - y) ay 7 § %02 (100.y) ay
25 25
((x-25)/0,06) + (100-x-(1/0,06)).(a.8 ) /(x-25)

]
(o)
I

0.06

(aV)t = 2.678,176556
(aA)t = 2,678,176556 . M(x) dx

Pt = 43,05214465
Maaslar ve gelecekte Gdenecek maaslarin simdiki aktiieryal degeri
Wt = t zamaninda aktif is¢ilere odenen maaslarin oranadar. .

r n

Wt ;g?(t—(x—a))lxw(x)exp(t t)dx (8.30)
dir.

T T
=jn(t—(x—a))leeXP(—S(y-X))(lyllx)w(y) exp(T (t+(y-x))) dy.dx

a x - (8.31)
dir.
%, = cari maaslar i¢in ortalama gelir degeri olup

= (Wa), / W, (8.32)
eéittir.

Herhangi bir ferdi yatirim metodu icin gelecekteki normal maliyetlerin
bugiinkii aktiieryal degerlnl (Pa) , ile tarif edeblllrlz.

Oyleki (Pa)t = (aA) (aV) ye esittir, Ortalama taksit deger1n1

ay ile gosterirsek, normal cari maliyet igin aP (Pa)t / Pt'ye
esittir. Maasin seviye yiizdesi olarak’normal masraflarla ortak olan

emekliligin ilave yogunluk fonksiyonu m(x) icin a = ap dir.
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Birikim metodu - En sade grup metodlarai

Ct s t zamanindaki aidatin orani olup,

Ct.aw = (aA)t - (aF)t tarafindan verilir.

Pt ve ap i¢in yukarida bahsi gegcen ilave fonksiyona bagli olarak

]
L]

Pt + ((aU)t/ap) 'ye egittir. Asagida esitligin ispati yapilmistir.

t
C = (Pa)_ / P, = (ah)_ - (aF),
C, = ( (an), - (aV), ) / B, = (ah), - (aF),

C, /P, = ( (ad)_ - (aF)_ ) / ( (ah)_ ~ (aV), )

( (ab), - (aV), + (aV), ~ (aF)_ ) / ( (ah), ~(aV), )

1

1 +((al), / ((ah), ~(aV),)) = P, +((al), /((ah) ~(a¥) )/P,)

fl

Pt + (aU)t / a, (8.33)
Buna gore;
= ' dir.
Ct P+ (aU)t/ap ir
Eger (1/ap) - 8;E>O ise, 0 zaman (aF)t,

uzun vadede, maasin seviye yiizdesi olarak normal masrafla ortak olan

emekliligin ilave yogunluk fonksiyonu kullanilarak (aV)t yve yaklasir.
Problem 4

a) Wt 'in degeri;
65

W£ =.S‘(100—x).1.dx = 2.200
25

b) (Wa)t 'nin esitligi;

65 65
(Wa)_ = S (100-::).(Se’o’%(y”‘).(1oo—y)/(1oo-x).dy )d_
25 x
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c) a, 'nin degeri;
a = 9,511342064

w

d) Uclincii problemdeki ilave emeklilik fonksiyonu ic¢in ap'nin‘egitligi;

(ad) 3.087,660231

t

(aV)t 2.678,177556

P, = 43,05214465
a, = ( (aA)t - (aV)t ) = P = 9,511342079

Planin finansmani
Yatirim finansmani - Vergi ve kontrol mekanizmalarini g&zoniinde

bulundurarak fonlarin elde edilebilirligi

Maliyeti meydana getiren hususlar
Normal maliyet »
Planin uygulamaya konuldufunda veya degisiklikler yapildiginda tesis

edilmemis amortismana bagli Oncelikli servis maliyetleri
(@), = (@), - (aF), | (8.34)

dir,

Kir ve zararda amortisman - Umit edilen ve tesis edilmemis ilave
aktiieryal sorumluluklar arasindaki farkliliklar,

Tirev denklem ve bununla ilgili "kazanilms aktifler" igin diger
denklemler - Tahmin edilen faiz oranindaki degismelere bagli
denklemlere bagli kazanglar.

§ aktiflerden geri d6nen cari orana ve 8'§imdiki degerlerin
hesaplanmasinda kullanilan faiz kuvvetine esit olur.

0 zaman "kazanilms aktif" orani, (AG)t su sekilde verilir.

@/dt).(aF),_ = 8'(aF)t»+ C, - Tp, = § (aF)_ +C_ -Tp_ +(AG)_  (8.35)
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Buna gore (AG)t = (5{—8 ).(aF)t 've esit olur.
(AG)k ifadesinin ayrik olarak tasviri

(aF), . (143) + (G, + Tc) - (Tp, + TTp) = (aF),,; + (AG), (8.36)
dar.

Tiirev denklem ve bununla ilgili "kazanilmis sorumluluk" igin diger
denklemler - Tahmin edilen hayatta kalma orani ve maas Ol¢iisiine dayala
degisiklikliklerden alinan kazang

"Kazanilan sorumluluk" orani, (LG)t asagidaki sekilde verilebilir.,

(d/at).(aV), =& (aV) + P - Tp_- (I6),  veya

(16), = & (aV)_ + P_ - Tp_ - (d/dr).(aV), (8.37)
Ayrik olarak tasviri

( (aV), + P ).(14) - (Tp_ + TTp ) = (aV),,; + (I6), (8.38)
Ayrik durumda, toplam kazans, (TF), asagidalki sekilde diser.

((a0), + P).(141) - (G + Tc) - (al), = (T6), | (8.39)

Birim krediye tasarlanan ortak emeklilik masrafi metodlari

Normal giris yasi

Ferdi seviye primi

11k dondurulmus bor¢ ve normal yasa ulasma

11k dondurulmus borcta (aU)t = (am)0 = (aV)0 normal giris yasi igindir.
Normal amaca ulasma yasi i¢inde (aU)0 dir.

Birim kredi igin (aU)0 = (aV)0 dir. (8.40)
11k sorumluluk ile,

Ct . aw = (aA)t - (aF)t - (aU)O/t olur. (Zaman burada sifardir.)

(aI})0 = (aV)0 dir. Bu zamanda elimizde hi¢ bir fon olmadigindan
(aF)O = 0 dlro

. - 1
Amortismanin dagitimi (aU)O ve (aU)0 / aig] den
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t<l5 de (aU)O/t = ( (aU)O/515 ).Eigja (8.41)

Yapilan plan is¢iden alinan paraya bagli oldufundan (aU)O/t ve
(aF)t'nin her ikiside aktiftirler.

Birikim metodu

Daha once gee¢mis hizmet borcu yoktur.

KAr ve zarar i¢in amortisman olarak diizeltmes

Ct = Pt + (aU)t / ap (8.42)
Problem 5

Yatirim metodu ile aktif yasayanlarin oncelikli hizmet borg¢larinin

15 sene amortismani ile ilgili yatirim bilyiikligii i¢in tiirev denklemde
a) Birim kredi tasarisi:

(aU)0 = 2,109,187205 (problem 2c'den)

(aU)0 / ays)= 213,2537279

dir.

Senelik normal masraflarin dagitim orani

77,19150511 + 213,2537279
77,19150511

t <15 idcin

t «15 icin

(aF)

{86,7024566 's'a.S (t<15) &=0,06
2109,187207 t = 15 den sonra fon gittikge biiyiir.
b) Normal giris yasa

(aU)0 = (aV)0 = 2.678,176556

Amortisman Gdemesi = 2.678,176556 / afg)

270,7825712
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( 3. problemden ) Pt = 43,05214465

il

Toplam dagitim = 43,05214465 + 270,7825712; t <« 15 icin

= 43,05214465; t =15 idg¢in
(aF)_ = 110,0919778 . S_. )
= 2.678,176556
dir.
Problem 6

a) Birikim metodunu kullanarak aktif yasayanlar ig¢in fonun biyiikligi

ile ilgili diferansiel denklem;
Ct = ( 3.087,660231 - (aF)t Y / 9,511342064

d(aF)t / dt = 0,06(aF)t + Tlave yatirim oranmi = - 0,045131633.(aF)t
fonun 76
sinin geri -

donmesi

b) i1k dondurulmus bor¢ metodunu kullanarak aktif yasayanlarin fonun
biiyiik1iigi i¢in, ilk hizmet bor¢larinin 15 sene amortismani tahmini

ile diferansiel denklemin ¢Oziimii;

120,886553 .3 « O

(aF)t f°

= 2.678,176556
dir.
Grup fon metodu iizerine Kar ve zararin etkileri
Sabit niifus modeli iizerine, eger iimit edilen varliklarin geri d&nmesi
ve simdiki degerler igin kullanilan oran S ve geri dbnen cari oranwglise o]
zaman (aF)t 'nin (aV)t 'ye yaklagmadigi, ancak
((C1/ a, )-8)Y/ ((1/ a, ) - &) kadar kat1 oldugu ispat (8.43)

edilebilir.

Problem 7
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Tahminlerdeki degisiklik - Sistematik varlik kazanca
!
5:0,06 ve g=0,07

Onemli not: Eger8= 0,07'ye esit ise ayligin seviyesine orantili olarak

normal maliyet oranini kullanarak (aV)t = 2.264,100429 'a esittir.

.a) Birikim metodunu kullanarak aktif yasayanlarin fonunun biiyiik1liigii

i¢in diferansiel denklemin ¢Oziimiig

r
5,= 0,06 (aF), 2.678'e yaklasiyor.
&= 0,07 (aF), 3.440,322222
&= 0,07 (av), 2.264,100429
dir.

8.1.4. ABD'DE SIGORTA MURAKABE KURULLARININ ROLU

ABD'de Sigorta mevzuati eyalet diizeyinde uygulanir.Sigortacilik
federal diizeyde de ele alinir ve tiim eyaletler igin iilke ¢apindaki
yonetmelikler gegerlidir, ancak eyaletler kendi kanunlarina dayanarak
detayla sigorta hiikiimlerini uygulamakta serbesttirler,

Genel olarak ABD Sigorta Murakabe Kurullarinin ana glrevi :

1- Sirketin mali biinyesinin denetimi,

2~ Polige mevzuatinda, sigorta sahibinin korunmasinin teminidir.

New. York, Pennsylvania, Massachussetts ve Texas gibi eyaletlerde
hem mali biinye hem de polige mevzuati kontrol edilir. Diger eyaletler
daha serbesttir. Mali biinye denetimi genellikle rezervlerin yataraldiga
yatarim araglarinin kalitesinin kontrolii yoniindedir,

Kurullar; gectigimiz giinlerde Executive Life of California girketinin,
kalitesi diisiik, az degerli senetlere yaptig:r biiyilk yatirim nedeniyle
iflasi gibi benzer durumlardan ka¢inmak amaciyla daha kaliteli
yatrrimlar gdrmeyi tercih etmektedirler.

Tarife tasdik prosediirii dikkate alindifinda, kar payli tarifeler
ig¢in 50 eyalette de teknik esaslarin Kurullara sunulmasi gerekir,
ancak Kurullara genel olarak bu teknik esaslara dayanarak hesaplanan
prim tablolarini onaylama yada reddetme yetkisi verilmemistir.

Diger kArpaysiz tarifelere ait teknik esaslar, eyaletlerin
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% 50 sinde Kurullara sunulmak zorundadir. Yine, sunus, primlerin
tasdiki yoniinden degildir."Dosyala ve Kullan" bazina dayanarak
sunulmustur.

Masraf, sarjmanlar ve fiyatlandirmalar yukarida da belirtildigi
gibi genellikle ne onaylanir ne de reddedilir.

Acente komisyonlari New York eyaleti disindaki eyaletlerde
kurala baglanmamistir. Diger tiim eyaletlerde (49) hayat sigorta
komisyonlari ig¢in sinirlama yoktur.Murakabe Kurrullari komisyon ve
masraf sarjmanlarinin rekabet ortami i¢inde piyasa kosullarina godre
kendiliginden olusmasi beklentisindedirler.

Hayat sigorta rezervleri Eyalet Kurul Biirolari tarafindan
denetleniry Bunula birlikte bu denetimin asil amaci rezervlerin hesap
seklinden ziyade bu rezervlerin yatairim kalitesinin kontroliidiir.

Bu rezervler Ulusal Murakabe Kurullara Birligi'nin (NAIC) yatirim
giivenligi i¢in olusturdugu yonetmelige bagli olarak denetlenir.Buna
ek olarak,Murakabe Kurullari Police mevzuatini; tarifenin "Hakkin
Kaybedilmemesi" klozlari standartina uygun olup olmadiginin

kesinlesmesi icin kontrol ederler.
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8.2. Isvicre'de Hayat Sigortaciligi

isvicre'de emeklilik sigortasi ii¢ planda incelenir. i1k
plan yaslilak teminatini igeren sosyal sigortadir.

Bu plan mecburi olup emeklilik yasi erkekler igin 65,
kadinlar i¢in 62 dir, Bunun yaninda es i¢in ek gelir emeklilik
yasi 55 ila 62 yaslari arasinda hak edilir. Ciftin g¢ocuklari
ig¢in her birine 18 yasina kadar, okursa 25 yasina kadar gelir
baglanir, ancak evlendiginde gelir kesilir. Bu sistem Cksiliz ve
yetim gocuklar i¢in de gegerlidir.

Dul geliri 62 yasina kadardir. Bu yastan sonra kisi normal
emeklilik maasina girer ve yeni baglanacak maas eskisinden az
olamaz. Dul maasinin baglanmasi i¢in dul kisinin gocﬁgu olmasa,
en az 45 yasinda olmasi ve en az 5 sene evli kalmasi gereklidir.

Dul kisinin baska hi¢ bir geliri yok ve en az 1 sene evli
kalm1§sé normal maasinin iki katini , eger bir seneden fazla
evli kalmis ve en az 40 yasinda ise maasinin 3 katini, efer evli-
1ik 1 1182 5 sene‘sﬁrdﬁyse ve dul kisi 40 yasinin ﬁzerindeyse
maasinin 4 katini, efer evlilik 5 seneden fazla siirdiiyse ve
dul kisi 40 ila 45 yaslari arasinda ise maasinin 5 katini alar (43),

ikhxj.phmh mesleki sigorta ve kaza sigortasi olup, giivence
devlet tarafindan verilir ve mecburidir. Bu planin igerigi-
ve kimleri kapsadi§i sOyle agiklanabilir.

Diyelimki M en diisiik temel gelir olsun. Buna gore asagidaki

tablo kisinin emeklilik yasinda durumunu gosterir.
TABLO XVII  1SVICRE'DE KiSININ EMERLILIK GELIRI
TABLE XVII RETTIREMENT INCOME OF A PERSON IN SWITZERLAND

Senelik Gelir Kisinin Emeklilik Gelir Yiizdesi
Yasaindaki Geliri olarak Emeklilik
Annual Income Single Person Annual Pension as % of
01d - Age Pension Income
M ‘ M %100
2 M 1,2 M % 60
3 M 1,4 M % 47
4 M 1,6 M % 40
5 M 1,8 M % 36
6 M 2 M Z 33

43) Isvigre Reasiirans Sirketi, 1991,Hayat Sigortasiyla Ilgili
Staj Notlarz.
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1986 yilinda kisinin en diisiik y1llik emeklilik geliri
8640,- Sfr olarak kararlastirilmistir. Bu seneden sonra her iki

yilda bir bu meblag endesklenmistir. $8yleki; Karisik endeks=1/2

(maas endeksi + fiyat endeksi)'dir.

Bu plan 2 M ile 6 M arasindakileri kapsar. Burada fikir
2M'in altinda geliri olan kisiler ig¢in ilk planin yeterli oldugu
(emeklisine %60 yada daha fazlasini vererek) ve 6M yada daha
fazla gelire sahip olanlaran iigiinci plana girmelerini tesvik
etmektir.

Tkinci plan birincisi gibi genel halk sigortasi degildir.
Sadece maasli kisileri, maas aldiklarai siirece teminat altina alir.
Bu planda kisinin emeklilikten Once son ii¢ yilda aldii maaslarin
ortalamasinin %40 1, kisinin emeklilikte alacagi maasidair. Bu
740 ikinci plan i¢in bir hedeftir. Ancak unutulmamalidair ki , 2M
ile -6M arasi 760 da olabilir.

Bu gdre M = En diisiilk temel sigorta,

I = Yeniden degerlendirilen senelik gelir, olsun.

1. Plan 0,8 M + 0,21
2. Plan 0,4 (I-2M)
TOPLAM 0,6 1 (44)

Bbylece kisinin kredi sistemi dﬁzeltilerek, istenilen hedef
teminata ulasilir.

Ugiincii plan kisinin istegine bagli olup zorunlu degildir.
Bugiin bu plan igin kullanilan garanti edilen faiz ferdi sigorta-
lar d¢in %3, grup sigortasi ig¢in 7%3.25 dir. Aktiieryal faiz
ise pazarin durumuna gore seneden, seneye defisir. Bunun yaninda
aktiieryal faiz, garanti edilen faizden yiiksekse ek meblag veri-
lir. Bugin ferdi ve grup kapital sigortalarinda kullanilan vefat
tablosu GKM ve GKF'dir. Bu tablolar erkek ve kadin olarak 1980
yilinda isvigre'de yapilan istatistiklere gdre diizenlenmistir.
Irad sigortalarinda ferdiler i¢in erkeklerde ERM, kadinlarda
ERF, gruplar ic¢in erkeklerde GRM, kadinlarda GRF tablolara kul-
lanilmaktadir. Sozkonusu tablolayrdan GKM, GKF, ERM ve ERF degisik
faiz oranlariyla Ek II de verilmistir.

Isvigre'de prim hesaplari daha sonra &rnegi verilen tiim

sirketler i¢in yayinlanan cetvellerden yapilar.

%4) KARL WEBER, Isvicre Reasiirans Sirketi, 1991, Staj Notlari.
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Enflasyon oranina gelince 1991 senesinde 5.3 iken, ayni yil
hisse senetlerinin faiz getirisi %6 ila 7, gayrimenkul getirisi

%7 ila 8 dir.

ISVICRE'DE UGUNCU PLAN ICIN TARIFE BAZINDA PRIM HESAPLARI

Isvigre'de iiglincii planda tiim sigorta tarifelerinin prim
hesaplara biitiin sirketler igin yayinlanan cetvellerden yapilar.

Komisyon oranlari sirketten sirkete degismekte ise de
uygulanan sarijmanlarda sirketler arasinda ¢ok fark olmadig:a
aciktair,

Sirketler arasindaki tek rekabet iilkemizde kar payi olarak
uygulanan ancak igerigi farkli olan bonus sitemidir.

Bu ¢alismada Once primlerin hesaplanmasinda yapilan cetvel
incelenmis ve bir Ornekle ag¢iklanmis, daha sonra gegici siireli
maluliyet geciren kisiler i¢in prim hesaplari anlatilarak Odrnek
verilmis, diger tarifeler Orneklendirilmis ve son olarak bonus

sistemi anlatilmistir.

ORNEK TABLODAKI FIYATLARIN ACIKLANMASI {45)

Cinsiyet : Erkek (M), Kadin (F)

Giris Yasa : 20 (Erkek, solda) veya 27 (Kadin sagda)
Siire : N=5 den 50 ye

Son Yas : S= 25 den 70 e

Prim Odeme Siiresi : 4 ila 45 yas arasi

¢ 10.000 Sfrlik kapital icin senelik prim

VS ¢ 10.000 Sfplik kapital igin maktu prim

G : Muhtelif sigorta )

G : Giftler i¢in muhtelif sigorta

X ¢ 5 yilda bir Sdemeli muhtelif sigorta

G2, G4, G6, G8 : Yillak %2,4,6,8 oraninda artan muhtelif sigorta
B : Hayat kaydi + Kapitalin 710 u kadar muayyen

vadeli + Vefat halinde primleri faizsiz olarak

geri ¢demeli sigorta

F : Muayyen vadeli ancak vadesi Onceden belirlenmig
sigorta

Ge : Maktu prim i¢in muhtelif sigorta

Be : B gibi maktu primli, odeme <« sigorta kapitali

T : Muayyen vadeli sigorta

T ¢ Giftler i¢in muayyen vadeli sigorta

HN : n sene azalan muayyen vadeli sigorta

45) Isvicre Rentenanstalt Sigorta Sirketinin 1991 senesine ait
kullandigx tablolar.
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HM : Primleri gittikge diisen, n sene azalan muayyen
vadeli sigorta

RN : Kapital yerine rant veren muayyen vadeli sigorta

RM : Kapital yerine rant veren, primleri gittikge
azalan muayyen vadeli sigorta

L : Hayat boyu sigorta

Ornek tablo 20 yasindaki erkege yada 27 yasindaki kadina
uygulanmaktadir. _

Diyelim ki 20 yasinda bir erkek sigortali, 20 yi1l siireli
muhtelif sigorta tarifesi satin alsin. Tabloya gére
10.000 Xr."'11k bir kapital i¢in sigortali sahsin ddemesi ‘gereken
senelik briit prim 461.-Sfr. dar. Sigorta kapitali 20.000.-Sfr.
ise briit prim 922.-Sfr. olarak, 461.-Sfr.'in katlari seklinde he-
saplanir.

Bunun gibi kisinin yasina ve sigorta siiresine bagli olarak

her tarife i¢in Odenecek briit prim bulunabilir.
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TABLO XVIII - TABLE XVIII

OLUM VE YASAM HALINDE GESITLI KOMBINEZONLAR VE
10.000 Sfr'lik KAPITAL ICIN BRUT PRIM TABLOSU

M:Erkek (RogS PREMIUM TABLE FOR DEATH AND SURVIVAL TYPES OF INSURANCE . emale
(Male) S FOR BENEFIT OF 10.000.-Sfr. F:Xadan(Female)
M 20 ¢ Gz X G2 G4 G6 G8 B F G(e) B(e)

N S

5 25 2145 2151 2137 2143 9904 9888
6 26 1769 1775 ‘ 1760 1766 10160 10145
7 27 1500 1506 ) 1490 1497 10421 10408
8 28 1299 1305 1288 1296 10688 10679
9 29 1143 1149 1132 1139 10960 10956
10 30 1018 1024 1094 1006 1013 11237 11241
11 31 916 923 980 904 911 11520 11533
12 32 831 838 906 819 826 11808 11832
11 33 759 766 843 747 754 12101 12140
14 34 698 705 790 685 692 12399 12455

15 35 645 652 744 689 724 754 778 632 639 12703 12778
16 36 599 606 681 637 668 693 714 585 592 13012 13109
17 37 558 566 648 592 619 641 659 544 551 13327 13449
18 38 522 530 619 552 576 595 611 507 514 13646 13797
19 39 490 498 593 517 538 555 569 475 482 13971 14155

20 40 461 469 570 485 504 519 532 446 453 14301 14522
21 41 435 443 528 461 480 496 509 419 426 14636 14898
22 42 412 420 511 438 459 475 489 396 402 14976 15285
23 43 390 399 494 418 440 456 469 374 380 15320 15682
24 44 371 379 480 400 422 438 452 354 360 15669 16090

25 45 353 362 467 383 405 422 435 336 342 16022 16509
26 46 336 345 436 367 390 407 420 319 325 16379 16940
27 47 321 330 426 353 376 393 406 303 310 16740 17384
28 48 307 317 417 340 362 379 392 289 295 17104 17841
29 49 294 304 408 327 350 367 380 276 282 17472 18312

30 50 282 293 400 316 339 355 368 263. 269 17842 17798
31 51 271 282 377 305 328 345 357 252 258 18215 19299
32 52 261 272 370 295 318 334 347 241 247 18590 19817
33 53 252 263 365 286 308 325 337 231 = 237 18967 20353
34 54 - 243 254 360 277 300 - 316 328 221 227 19344 20907

35 55 234 246 355 269 291 307 319 212 218 19722 21482
36 56 227 239 336 261 284 299 311 204 210 20100 22079
37 57 219 232 333 254 276 292 303 196 202 20477 22699
38 58 213 226 330 247 269 285 296 188 195 20853 23346
39 59 206 220 327 241 263 278 289 181 188 21227 24020

40 60 200 214 324 235 257 727 283 174 181 21598 24726
41 61 195 209 309 229 251 266 276 168 175 21965 25466
42 62 190 205 307 224 245 260 271 162 169 22327 26242
43 63 185 201 306 219 240 255 265 156 163 22684 27060
44 64 180 197 305 215 236 250 260 150 158 23035 27923

45 65 176 193 304 210 231 245 255 145 153 23378 28836

46 66 172 190 291 140 148 23713 29804
47 67 168 187 291 135 143. 24039 30833
48 68 165 184 291 130 139 24354 31930
49 69 162 182 291 125 135 24658 33101

50 70 159 180 292 121 131 24950 34354
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TABLO XIX - TABLE XIX

OLUM BALINDE GESITLI KOMBINEZONLAR VE 10.000 Sfr.-'lik KAPiTAL icIN
BRUT PRIiM TABLOSU
GROSS PRFMIUM TABLO FOR DEATH TYPE OF INSURANCE FOR BENEFIT OF
M:Erkek(Male) 10.000 Sfr. F:Xadin(Female)

M 20 T TZ M HN RM RN

5 25 31 44 31 19 13 8 32
6 26 31 44 27 19 13 9 33
7 27 32 45 31 18 18 11 - 34
8 28 32 45 28 18 19 12 35
9 29 32 45 26 18 20 14 36
10 30 32 45 28 18 24 15 37
11 31 32 45 27 18 25 17 38
12 32 32 45 26 18 26 18 39
13 33 32 45 27 18 30 20 40
14 3 32 4 26 18 30 21 41
15 35 32 46 25 18 31 22 42
16 36 32 46 25 18 32 24 43
17 37 32 4 24 18 33 25 4t
18 38 33 47 24 18 34 27 45
19 39 33 47 23 18 35 28 46
20 40 33 48 23 18 37 29 47
21 41 33 49 23 19 38 31 48
22 42 34 49 23 19 39 32 49
23 43 34 50 22 19 40 34 50
24 44 35 51 22 19 42 35 51
25 45 35 52 22 19 43 37 52
26 46 36 53 22 19 44 38 53
27 47 37 55 22 20 46 40 54
28 48 37 56 22 20 47 42 55
29 49 38 58 23 20 49 43 56
30 50 39 59 23 20 50 45 57
31 51 40 61 23 20 52 47 . 58
32 52 41 63 23 21 54 49 59
33 53 42 65 23 21 56 50 60
3% sS4 43 67 23 21 57 52 61
35 55 A4 69 24 22 59  S4 62
3% S6 45 71 24 22 61 56 63
37 57 47 74 2 22 63 59 64
38 58 48 76 25 23 66 61 65
39 59 50 79 25 23 68 63 66
40 60 51 82 25 24 70 66 67
41 61 53 84 26 24 73 68 68
42 62 54 87 26 25 15 71 69
43 63 56 90 27 25 78 74 70
44 64 S8 94 27 26 81 77 71
45 65 60 97 27 26 84 80 72
46 66 62 100 28 27 87 83 73
47 67 64 104 29 27 90 86 74
48 68 67 107 29 28 93 89 75
49 69 69 110 30 29 97 93 76

50 70 71 114 30 . 29 100 97 77
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Gecici Siireli Maluliyet Sigortasi Primleri

Tam malul olmayip, tekrar calismaya baslayincaya kadar sigortala
sahsin 1 Sfr.'lak kapital elde etmesi i¢in yatirmasi gereken prim
arkadaki tablolarda verilmistir.

Bu tablolar iic sekilde diizenlenmistir.

1 - Ihtiyarlik sonucu maluliyet
2 - Hastalik sonucu maluliyet
3 - Kaza ve hastaliak sonucu maluliyet

Buna gbre kisinin yasina tekabiileden malul olarak bekleyecegi
aylara gore isabet eden rakamlar sigortali sahsin miiddet sonu kapitali
ile garpilarak briit sigorta primi bulunur.

Ornegin Ihtiyarlik sonucu maluliyet tablosundan, 64 yasinda
bir  kisinin 12 aylik maluliyeti sonunda bekleme miiddetinde 10,000.-
S8fr.'lak teminat igin yatirmasi gereken briit primin hesabi su
sekildedir,

Kisi 12 ayin sonunda 65 yasinda olacagindan 65 yasa tekabiil
eden 12 aylik bekleme siiresi degeri ile sigorta kapitali carpildiginda
sigorta briit primi : 0,036 . 10.000 = 360.- Sfr. olarak bulunur.,

Arkadaki tablo yardimi ile muhtelif Ornekler yapilabilir.
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PREMIUM TABLE OF TEMPORARY DISABILITY INSURANCE

MUDDET SONUNDA S YASINDA OLAN SIGORTALININ 1 Sfr'LIK KAPITAL IQIN
YATIRMASI GEREKEN BRUT PRIM
THE GROSS PREMIUM FOR A BENEFIT OF 1.-Sfr.OF A PERSON WHO IS S YEARS OLD

BEKLEME SURESI - A PRIOD OF WAITING

M:Erkek(Male)

F:Kadin(Female)

S
70

69

68
67
66

65
64
63
62
61

60
59
58
57
56

55
54
53
52
51

50
49
48
47
46

45
b4
43
42
41

40
39
38
37
36

35

2 ayli
Months
0.114
0.100
0.087
0.074
0.061

0.048
0.045
0.043
0.040
0.038

0.036
0.033
0.031
0.030
0.028

0.027
0.026
0.025
0.024
0.022

0.021
0.020
0.019
0.018
0.018

0.016
0.016
0.015
0.015
0.015

0.014
0.014
0.014
0.013
0.013

0.013

k

00
00
00
40
20

00
60
20
80
40

00
60
20
00
80

60
40
20
00
80

60
40
20
00
00

80
80
60
60
60

40
40
40
20
20

20

3 ayla
months
0.104
0.092
0.080
0.068
0.056

0.044
0.041
0.039
0.037
0.035

0.033
0.030
0.028
0.027
0.026

0.025
0.024
0.023
0.022
0.020

0.019
0.018
0.017
0.016
0.016

0.015-
0.015
0.014
0.014
0.014

0.013
0.013
0.013
0.012
0.012

0.012

k

50
40
30
20
10

00
80
60
40
20

00
80
60
50
40

30
20
10
00
90

80
70
60
50
50

40
40
30
30
30

20
20
20
10
10

10

6 ayla
months
0.095
0.084
0.073
0.062
0.051

0.040
0.038
0.036
0.034
0.032

0.030
0.028
0.026
0.025
0.024

0.023
0.022
0.021
0.020
0.019

0.018
0.017
0.016
0.015
0.015

0.014
0.014
0.013
0.013
0.013

0.012
0.012
0.012
0.011
0.011

0.011

.

k

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00

12 ayl
months
.085
.075
.065
.055
.065

.036
.034
.032
.030
0.28

0.027
0.025
0.023
0.022
0.021

0.020
0.019
0.018
0.018
0.017

0.016
0.015
0.014
0.013
0.013

0.012
0.012
0.011
0.011
0.011

0.010
0.010
0.010
0.009
0.009

0.009

QOO0 COOOO

1k

50
60
70
80
90

00
20
40
60
80

00
20
40
50
60

70
80
90
00
10

20
30
40
50
50

60
60
70
70
70

80
80
80
90
90

90

24 aylik
months

0.076 00
0.067 20
0.058 40
0.049 60
0.040 80

0.032 00
0.030 40
0.028 80
0.027 20
0.025 60

0.024 00
0.022 40
0.020 80

~0.020 00

0.019 20

0.018 40
0.017 60
0.016 80
0.016 00
0.015 20

0.014 40
0.013 60
0.012 80
0.012 00
0.012 00

0.011 20
0.011 20
0.010 40
0.010 40
0.010 40

0.009 60
0.009 60
0.009 60
0.008 80
0.008 80

0.008 80

36 aylik
months

0.071 25
0.063 00
0.054 75
0.046 50
0.038 25

0.030 00
0.028 50

0.027 00

0.025 50
0.024 00

0.022 50
0.021 00O
0.019 50
0.018 75
0.018 00

0.017 25
0.016 50
0.015 75
0.015 00
0.014 25

0.013 50
0.012 75
0.012 00
0.011 25

0.011 25

0.010 50
0.010 50
0.009 75
0.009 75
0.009 75

0.009 00
0.009 00
0.009 00
0.008 25
0.008 25

0.008 25

'S

70
69
68
67
66

65
64
63
62
61

60
59
58
57
56

55
54
53
52
51

50
49
48
47
46

45
L
43
42
41

40
39
38
37
36

35
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TABLO XXI - TABLE XXT

GECICI SURFLI MALULIYET PRIMi TABLOSU
(Sadece Hastalik Sonucu Malul Olup Bekleyenler I¢in)
PREMIUM TABLE OF TEMPORARY DISABILITY TNSURANCE
(Only For Persons Who Are Disable Because Of Illnes)
MUDDET SONUNDA S YASINDA OLAN SiGORTALININ 1 §fr'11k
KAPITAL ICIN YAPTIRMASI GEREKEN BRUT PRIM
THE GROSS PREMIUM FOR A BENEFIT OF 1.-Sfr.OF A PERSON WHO IS S YEARS OLD

M:Erkek(Male) B SURESI - A FERIOD OF WAITING : F:Kadin(Female)
S 2 Aylak 3 Aylak 6 Aylik 12 Aylik 24 Aylak 36 Aylaik S
months months months months months months

70 0.096 90 0.088 83 0.080 75 0.072 68 0.064 60 0.060 56 70
69 0.085 68 0.078 54 0.071 40 0.064 26 0.057 12 0.053 55 69
68 0.074 46 0.068 26 0.062 05 0.055 85 0.049 64 0.046 54 68
67 0.063 24 0.057 97 0.052 70 0.047 43 0.042 16 0.039 53 67
66 0.052 02 0.047 69 0.043 35 0.039 02 0.034 68 0.032 51 66

65 0.040 80 0.037 40 0.034 00 0.030 60 0.027 20 0.025 50 65
64 0,038 76 0.035 53 0.032 30 0.029 07 0.025 84 0.024 23 64
63 0.036 72 0.033 66 0.030 60 0.027 54 0.024 48 0.022 95 63
62 0.034 68 0.031 79 0.028 90 0.026 01 0.023 12 0.021 68 62
61  0.032 64 0.029 92 0.027 20 0.024 48 0.021 76 0.020 40 61

60 0.030 60 0.028 05 0,025 50 0.022 95 0.020 40 0.019 13 60
59 0.028 56 0.026 18 0.023 80 0.021 42 0.019 04 0.017 85 59
58 0.026 52 0.024 31 0.022 10 0.019 89 0.017 68 0.016 58 58
57 0.025 50 0.023 38 0.021 25 0.019 13 0.017 00 0.015 94 57
56 0.024 48 0.022 44 0,020 40 0.018 36 0.016 32 0.015 30 56

55 0.023 46 0.021 51 0.019 55 0.017 60 0.015 64 0.014 66 55
S4  0.022 44 0.020 57 0.018 70 0.016 83 0.014 96 0.014 03 54
53 0.021 42 0.019 64 0.017 85 0.016 07 0.014 28 0.013 39 53
52 0.020 40 0.018 70 0.017 00 0.015 30 0.013 60 0.012 75 52
51 0.019 38 0.017 77 0.016 15 0.014 34 0.012 92 0.012 11 51

50 0.018 36 0.016 83 0.015 30 0.013 77 0.012 24 0,011 48 50
49  0.017 34  0.015 90 0.014 45 0.013 01 0.011 56 0.010 84 49
48 0.016 32 0.014 96 0.013 60 0,012 24 0.010 88 0.010 20 48
47 0.015 30 0.014 03 0.012 75 0,011 48 0.010 20 0.009 56 47
46  0.015 30 0.014 03 0.012 75 0.011 48 0.010 20 0.009 56 46

45 0,014 28 0.013 09 0.011 90 0.010 71 0.009 52 0.008 93 45
44  0.014 28 0.013 09 0.011 90 0.010 71 0.009 52 0.008 93 44
43 0.013 26 0.012 16 0.011 05 0.009 95 0.008 84 0.008 29 43
42 0.013 26 0.012 16 0.011 05 0.009 95 0.008 84 0.008 29 42
41 0.013 26 0.012 16 0.011 05 0.009 95 0,008 84 0.008 29 41

40 0.012 24 0.011 22 0.010 20 0.009 18 0.008 16 0.007 65 40
39 0.012 24 0.011 22 0.010 20 0.009 18 0,008 16 0.007 65 39
38 0.012 24 0.011 22 0.010 20 0.009 18 0.008 16 0.007 65 38
37 0.011 22 0.010 29 0.009 35 0.008 42 0.007 48 0.007 01 37
36 0.011 22 0.010 29 0.009 35 0.008 42 0.007 48 0.007 01 36

35 0.011 22 0.010 29 0.009 35 0.008 42 0.007 48 0.007 01 35
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PREMIUM TABLE OF TEMPORARY DISABILITY INSURANCE

MUDDET SONUNDA S YASINDA OLAN SIGORTALININ 1 Sfr.LIK KAPITAL ICIN

M:Erkek(Male)

YATTRMAST GEREKEN BRUT PRIM
THE GROSS PREMIUM FOR A BENEFIT OF 1.-Sfr.OF A PERSON WHO IS YEARS OLD

BEKLEME SURESI - A PERIOD OF WAITING

F:Kadin(Female)

S

70
69
68
67
66

65
64
63
62
61

60
59
58
57
56

55
54
53
52
51

50
49
48
47
46

45
44
43
42
41

40
39
38
37
36

35

2 1
mogzhé

0.114
0.100
0.087
0.074
0.061

0.048
0.045
0.043
0.040
0.038

0.036
0.033
0.031
0.030
0.028

0.027
0.026
0.025
0.024
0.022

0.021
0.020
0.019
0.018
0.018

0.016
0.016
0.015
0.015
0.015

0.014
0.014
0.014
0.013
0.013

0.013

k

00
80
60
40
20

00
60
20
80
40

00
60
20
00
80

60
40
20
00
80

60
40
20
00
00

80
80
60
60
60

40

40
40
20
20

20

momY.llllk

0.104
0.092
0.080
0.068
0.056

0.044
0.041
0.039
-0.037
0.035

0.033
0.030
0.028
0.027
0.026

0.025
0.024
0.023
0.022
0.020

0.019
0.018
0.017
0.016
0.016

0.015
0.015
0.014
0.014
0.014

0.013
0.013

0.013.

0.012
0.012

0.012

50
40
30
20
10

00
80
60
40
20

00
80
60
50
40

30
20
10
00
90

80
70
60
50
50

40
40
30
30
30

20
20
20
10
10

10

monzﬁlk

0.095
0.084
0.073
0.062
0.051

0.040
0.038
0.036

-0.034

0.032

0.030
0.028
0.026
0.025
0.024

0.023

0.022.

0.021
0.020
0.019

0.018
0.017
0.016
0.015
0.015

0.014
0.014
0.013
0.013
0.013

0.012
0.012
0.012
0.011
0.011

0.011

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

00

12 agllk

months

0.085
0.075
0.065
0.055
0.045

0.036
0.034
0.032
0.030
0.028

0.027
0.025
0.023
0.022
0.021

0.020
0.019
0.018
0.018
0.017

0.016
0.015
0.014
0.013
0.013

0.012
0.012
0.011
0.011
0.011

0.010
0.010
0.010
0.009
0.009

0.009

50
60
70
80
90

00
20
40
60
80

00
20
40
50
60

70
80
90
00
10

20
30
40
50
50

60
60
70
70
70

80
80
80
90
90

90

24 aylak

months

0.076
0.067
0.058
0.049
0.040

0.032
0.030
0.028
0.027

- 0.025

0.024
0.022
0.020
0.020
0.019

0.018
0.017
0.016
0.016
0.015

0.014
0.013
0.012
0.012
0.012

0.011
0.011
0.010
0.010
0.010

0.009
0.009
0.009
0.008
0.008

0.008

00
20
40
60
80

00
40
80
20
60

00
40
80
00
20

40
60
80
00
20

40
60
80
00
00

20
20
40
40
40

60
60
60
80
80

80

36 agllk

months

0.071
0.063
0.054
0.046
0.038

0.030
0.028
0.027
0.025
0.024

0.022
0.021
0.019
0.018
0.018

0.017
0.016
0.015
0.015
0.014

0.013
0.012
0.012
0.011
0.011

0.010
0.010
0.009
0.009
0.009

0.009
0.009
0.009
0.008
0.008

0.008

25
00
75
50
25

00
50
00
50
00

50
00
50
75
00

25
50
75
00
25

50
75
00
25
25

50
50
75
75
75

00
00
00
25
25

25

S

70
69
68
67
66

65
64
63
62
61

60
59
58
57
56

55
54
53
52
51

50
49
48
47
46

45
44
43
42
41

40
39
38
37
36

35
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Isvigre'de Su Anda Yiiriirlilkte Olan Bazi

Tarifelerden Ornekler

1) Muhtelit Sigorta (46)

Sigortali Yasi : 40

Garanti Edilen Faiz : 7 9

Sigorta Siiresi + 20 Yal
Sigorta Kapitali : 1,000.- Sfr.

Primler Erkek Kadain
Aylak 4,03 3,85
Yillik 46,00 44,00
Makdu 649,00 642,00

Sigorta kapitali vade bitiminde sigortaliya o giine kadar kadar biriken

boniis ile birlikte Gdenir.
2) Hayat + Ihtiyarlik Sigorta Tarifesi (47)

Sigorta Sliresi : 30 Ya1l

Vefat Kapitali : 200,00,~ Sfr.
Hastalik Sonucu

Maluliyet Halinde : 18.000.- Sfr.
Aylik Rant

Maktu Prim ¢ 1.,379,70 Sfr.

Bu tarifede sigortali sahis boniisden yararlanabilecektir.,
3) Miimtezig¢ Sigorta Tarifesi (48)

Sigorta Siiresi : 30 Y11

46) La Baloise Sigorta Sirketi'nden Tarifeuﬁrnegi.
- 47) Winterthur Sigorta Sirketi'nden Tarife Ornegi.
48) Winterthur Sigorta $irketi'nden Tarife Ornegi.
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Yasam Halinde Kapital : 100.000.- Sfr.
Vefat Halinde Kapital : 100.000.- Sfr.
Senelik Prim + 4.,307,90 Sfr.

4) Azalan Kapitelli Oliim Sigorta Tarifesi (49).

Bu sigorta 8liim halinde kapital ddemeli, ancak ddenecek sigorta
kapitali vadesi gegen her yal ig¢in K / n oraninda azalan bir tarifedir.
Kaza sonucu 6liim halinde tarifenin koruma garantisi; 6liim kontrattan
sonra fakat kaza en az iki senelik ise, sirketin en son sigorta
senesinde kapitali Odemesi seklindedir.
Primler 5 sene miiddet ile kontratsiiresi i¢inde ddenir.
x 2 Kiginin Yasa
s t Kisinin Vade Bitimindeki Yasz:
n : Sigorta Siiresi
K : Kapital
dir. Buna gére,
15<x €70 2¢ng6 - sg75 ve
K>10.000.- Sfr. 'dar.
Kullanilan Vefat Tablosu : GKM 1980
Teknik Faiz t 723
olup, kadinlar ig¢in giris yasi 7 yil daha indirilmistir,
Acente Komisyonu ve Tahsil Masrafi : 0,08 . YP
Idare Masrafi Kapital Uzerinden

—~ Prim Odeme Siiresince 0,0015

- Prim Odeme Siiresi Bitiminde 0,00125'dir.

Primler

pr =(n. Mx - Rx+1 + Rx+n+1 )/ (. Dx * axfE])

nz6 icin k =n -5
2gn<gb dgin k=1

Tp,=(1/0,92). ((CLMMR (4R L0 )/0.D, 40,0125 5, ) /4, 1)+0,00025)

tV = 0,025 . ( ﬁEx' * 8 ( (nEx * ax+n) / ax+'ﬁl)'ax:'ﬁl)

x' = x4+t ve n’= n-t 'dir.

'd49) Isvicre Sigorta Sirketi'nden Tarife Ornekleri.
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Boniis. Sistemi Hesabi ve Dagitimi

Bir cesit kar pay1l olarak degerlendirilen boniis uygulamalara
sirketten sirkete degismektedir. En cok uygulanan sistemlerden biri,
teknik esaslarda boniis formiilii kullanarak vefat teminatinan belirli
bir oranda indirilmis gibi gdsterilmesi ve bu indirilmis teminata
tekabiil eden primi bularak sigortalil sahsin bir yerde az primle ayni
teminati satin almasini saglamaktir.

Bu sistem i¢in uygulanan formiil ve bu formiiliin agiklamasi su

sekildedir.
i = Tarife Teknik Faizi
b = Boniis Sistemi

i' = Sigorta Teminatinda Azalma Faiz Oram

il

Buna godre;
14i'= (1+i) / (1+b) (50)
seklindedir. . .

Uygulamalil bir Ornek verecek olursak sigortalinin satin aldiga
tarifenin teknik faizi 7 6 olsun. Boniis faizi % 2,5 ise teminatta
azalma faiz oranig
i' = (1,06) / (1,025) - 1 = 3,41
dir.

Sigortali sahsin siire sonu sigorta teminati % 3,41 oraninda
azalmis gbziikmekte ve bu indirilmis yeni teminata karsilik daha az
prim alinarak, sigortali sahis bir yerde odiillendirilmektedir,

Boniisiin diger bir uygulamasini baska bir Ornekle ag¢iklayabiliriz.
Diyelimki, 1992 yalinda 10.000.- Sfr. boniis belirlendi. Hak edilen
boniis tek bir prim gibi kabul edilerek, bu primle teminat verilecek
tarihte teminatin yiikseltilmesi i¢in,sigortalinin ek bir muhtelit
police satain aldigi diisiiniiliir. Burada onemli olan kisi ne tiir police
satin alirsa alsin ister muhtelit dister iradli yada daha baska bir
tarife, sigortalinin alacagi boniisiin mutlaka muhtelit tarifeye
cevrilmesidir. Sozkonusu 250.- Sfr.'larin hisselere dagitilmasi ise
szﬁlformﬁlﬁ ile gergeklestirilir., Burada xj kisinin yasi, n ise.
baslangi¢tan teminatin son bulacagi tarihe kadar gegen siireye esittir.
Bunma gore her sigortali ic¢in hesap edilen boniis, kisinin sigorta

kapitaline eklenir.

* '
F

50) ALISTAIR NEILL, Life Contingencies,Redwood Burn Ltd., 1983, s.161.
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8.3. TItalya'da Hayat Sigortaciligr (51)

Italya'da bugiin en ¢ok satilan tarife tiirleri muhtelif, hayat
boyu ve gegici siireli hayat sigortalaridar. Bu tarifeler igin su anda
kullanilan vefat tablosu 1980-1982 senelerinde Italya'da yapilan
istatistige bagli, erkek ve kadin ig¢in ayri ayri diizenlenen SIM 81
SIF 81 adindaki tablolardir. Hayat kaydi ve irad sigortalari igin
1970-1972 yallarina ait tablolar kullanilmaktadir. Bu tablolardan
¢ikarilan sonuca gore bir erkegin Olme ihtimali , bir kadinin 6ime
ihtimalinden daha fazladir, Sozkonusu tablolar depgisik faiz oranlari
ile Fk TIT'de verilmistir, italya'da grup ve fefdi‘sigortalar igin
ayni tablolar kullanilmaktadir. Risk primi i¢in kullanilan teknik
faiz 72 3 ila % 4 diir. Buna mukabil 1990 yilinda enflasyon % 6 ,

1991 de ise % 6.1 dir. Bu enflasyon oranlari hayat sigortalarindaki
kar payli birikimli sigortalar icin fazla diisiiniildiigiinden, daha ziyade
en fazla 10 sene milddetli muhtelif ve hayat boyu rant veren sigorta
tarifeleri giiniimizde daha popiilerdir.

italya'da su anda n senelik muhtelif éigorta tarifesi icin acente
komisyonlari birinci sene briit primin Z 30'u, ikinci ve daha sonraki
senelerde senelik primin % 4'ii civarindadair. Polige maktu primli ise
komisyon briit primin'% 3.5 kadar alinar.

italya pazarinda 2. Emeklilik gibi diisiiniilerek satilan en yaygin
tarife tiirlerinden 10 senelik muhtelif sigorta tarifesine sayisal
bir &rnek verecek olursak:

" Kiginin cinsiyet ve yasi: Erkek, 37

Sigorta siiresi ¢+ 10 Va1
PRIM

a) Briit Prim : 0,081147
b) Net Prim + 0,080153

Fklenen Sarjmanlar

Senede 4 Odeme
Senede 3 Odeme

Senede Aylik Odeme

TPx . 0,2613 = 0,021203
TPx . 0,5150 = 0,041790
TPx . 0,0888 = 0,007206

1]
il

51) ADA MOCNIK, Lloyd Adriatico Sigorta Sirketi Faks Mesajlarindan
derlenmistir, 1992.



- 144 -

Odenen prim maktu ve 10.000,.000.~ Liret ise; Sigorta Kapitali:
(Liret)

- 13.615.218.- Yeniden degerlendirme olmadan,

~ 24,406,421, Senelik kar pay:l geliri yiizdesinin % 13.71 oldugu

ve sigortalinin k&r payina % 80 katilacagy varsayilarak bulunur.

Odenen prim senelik ise; 10.000.000.- liret prim sigorta kapitali
gibi 0,80 . 0,01371 oranda her sene artar. Slire sonu Sigorta
Kapitali: (Liret)

- 10.528.103.- Yeniden degerlendirme olmadan,

- 24,406,421 ,~ Yeniden degerlendirmeli olarak hesaplanir.

10, senenin sonunda sigortali yasam boyu ranti segebilir.Bu

durumda aylik alacagi miktar Kapitalin 0,05912 ile carpimina esittir,
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SONUC

{llkemiz hayat sigortaciligi hizli bir degisim ve gelisme siireci
igersindedir. Sigorta sirketlerimiz diinyadaki gelismeleri titizlikle
izlemekte, diinyada uygulanan yontemleri ve tarife gegitlerini uygulamak
igin birbirleri ile adeta yaris etmektedirler.

Halkimiz artik eski batil diisiincelerden 81yr11m1$, kisiler hayat
sigortasi ile kendilerini ve gevresindekileri emniyet ve giiven altina
almaya baslamislardir. |

Sirketlerin 6zellikle ikineci emeklilik diisiincesi ile yirmi, otuz
sene sonrasi ic¢in sdz vererek sattiklari tarifeler, enflasyonunAetkisi
ile erozyona ugramakta, sigortali kisiler polige siiresi bitiminde
aldiklari toplu para yada iradlardan umduklarini bulamamaktadirlar.
Enflasyonun yiiksek oldugu iilkemizde hayat sigorta tarifelerinin bu
denli uzun yillara bagli olarak satilmasi, para degerinden hergiin
hizla kayiplara ugrarken oldukga sakincaladar.

Bu diislince ile hazirlanan ¢alismamizda tarifeler i{izerine yapilan
orneklerde Tl'na endeksli poligelerde sigorta siiresi en fazla 10 yil
alinmistar,

Birikimli sigortalara baktigimizda, tasarruf kapitali hesabinda
oransal artisli sigorta tarifesinin, sabit artisla sigorta tarifesinden
daha avantajlia oldugu goriilmektedir.

Enflasyona karsi onlem olarak diisliniilen endeksli tarifelerde
ise dovize endeksli tarifelerden ziyade enflasyona endeksli tarifelerin
giiniimiiz kosullarina daha uygun oldugu savunulmustur.

Ote yandan, iilkemizde halen bir vefat tablosunun bulunmamasinin
eksikligi, tarifeler bazinda yurt disi vefat tablolariyla yapilan
karsilastirmada hissedilmektedir. Kiyaslamada Tiirkiye'de kulianllan
vefat tablolarindan biri Ornek alinmis ve 6liim olasilaiginin bu tabloda
yitksek oldugu goriilmiistir. Oliim ve hayat sigortasi igeren tarifelerde
ise prim hesaplarinda tablolar arasinda ¢ok biiyiikk fark ¢ikmamigtir.

Tasarruf sigortalarinda &nemli bir yekiin teskil eden kar payi
ise sirketlerin senelik verimlilik oranlarina gore tesbit edilmektedir.
Ulkemizde gogu sirket, k&r payil uygulamasinda ilk senenin riyazi
ibtiyatini yatirima doniistiirerek ikinci seneden itibaren kar paylarini
dagitmaya baslamaktadir. Bu sistem sigortala agisindan bir kayip teskil
etmektedir. Bizde kBr payi olarak gegen bu sistem, yurt disinda

genellikle bonis olarak bilinip uygulamasi daha farklidir.
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Bu uygulamanin faydasi, sigortali poligeyi satin aldiginda parasi
deger kaybetmeden, poligesi mukabilinde &diillendirilmesidir. Bu
calismada iilkemize yarar saglamasi acisindan, boniis sistemi Ornekle
a¢iklanarak farkli uygulamalar iizerine durulmustur.

llkemizde diger bir eksiklik de hastalik yada kaza sonucu gegici
maluliyet sigortasi ic¢in herhangi bir tarife yapilmamis olmasi, sadece
daimi siireli maluliyetin godzoniine alinmis olmasidir. Ancak gegici
siireli maliiliyetin de kisiler i¢in risk tasidigi unutulmamalidir.

Bu ¢alismada yurt disinda uygulanan tarifelerin incelenmesi bdliimiinde
bu tarife tiirtine deginilerek iilkemizde uygulanmasina 1sik tutacag:
disiinilmiistir.

Emek1ilik tarifeleri lizerine hazirlanan bu ¢alasmanin, yurt disi
ornekleri ile iilkemiz kosullarina uygun olarak yarar getirecegi

disiinilmektedir.
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19,160 0.009110 0 012138 894,041002 107,210,814281 21, 342.2689204 1039, 947,331782 307,14, 35652& 8,847,304, 489172~
83,758 0.009960 0.99004 Q1318 890.57449% 71,462.504190 20, 444, 248182 32,237, 117431 286, 182.067324 1,827,357, 957440
92,81 010890 0.93911 010383 884.430828 88,524.956964  19,359.47348) 35,274, 613281 263, 15815142 6,894,420, 839969
90,337 0,011900 0,78810 009527 877.008343 0,330.762221 18,671.236359 44,750, 46298 ?46,380.;4;‘153 6,097,146, 2260714
08,307 0.01309¢ 10,9870 L00874)  84d.308837 2,820,938648 17,794.7:28314 bb4,419,284074 227,798, 908856 3,312,594, 180429,
16,343 0.014210 0,985 008017 859,436043 5,939.694958 , 16,925,722878 593,398, 345428 209, 914, 630080 1,646,175, 396438 "
25,970 (.013540 0.98448 007337 850.2179¢0% 59,639, 476944 "14,004.086833 327,888.630470 19.,953.95/20; 4,052,578, 4509235
33,663 0,017000  0.383000 - 0,00674%  840.038211 33,8614 \ 5,213, 868924 468,023, 193327 178,922,8703¢64 3,324,919, 900483
43,830 0.018390 0,981410 Q.006192  B28.43 48,573,951965 " 14,175,832858 $14,181.506350 161,707,001 44§ 3,056,835, 748929
56,592 0020340 0,779680  0.005881 814, 18451 43,734,825429 13,347, 400399 63,387,934305 (47,331, 163791 2,842,734, 340819
2 87,136 0.02224Q 0,977750 . 0,0052{2  802,016697 19,307.573521  12,731.281348 21,833, 121936 133,183,768192 2,207,146, 886194
70 119,271 0.924310 0.375690 © 0.004781 784, 194848 35 299.979134 11,929, 26323) 282,543,932435 121,082, 486444 L?SS,Z‘HJ‘E&Z’?
7,195,048 191,174 0026570 0.913430  0.004337 149, 3 3! 562209697 11,147,870383 . 47,285, 373241 103,123, 221143 1,6]2,748, 2038
,003,925 203,394 0029040 0.970960  0,004024  730.958213 28 186.789923 10,373, 304438 215,723.363343 97,980, 350810 1,425,462.832562
& b, 80\\,,11 15,917 0031730 0,546 003692 731371400 73, 108, 46208 9,622,348228 - 187,536.573422 87,604.846372 - 1,009,739, 259217
(1] 6.m4 614 223 749 0.034740 0.935250 - 0.003187 710889613 22,303.333264 9,891, 17482 62,428.091318 17,564, 300147 14022, 202,435793
&1 b, 389,843 141 777 0.033040 0.961360 - 0.003198 - 639, 307692 19,731, 46448 4,160, 3152 40,124. 153073 b‘) 093, §23321 839,774, 404438
] b 114 333 234, 1835 0, 41880 0.93812 JQ0283]  beAHERT 17,431,301 1, 451.90031 20,372.4693373 89, i, 8101[\ 113,539, 440384
&9 .:,B‘H .,3 -b).dl 045810 0,93439 002616 841,280793 15,323, 47320 6,824, 46081 02,941, 391649 53,421,602u93 399,277.792192
10§32 1012 5,426 0,049790  0.93021 002400 412934777 13,416.786%0 6,183, 17941 87,815.91844 44,597, 341781 491:, 38, 361122
i 5,313,.,..5 97,731 0.034130  0.7438) L02200 - 881137300 11,697,838505  §,379.22304 74,147.13209 40,414, 162182 48, 720, 42639
77 5,025,85 ”94 76b. 0,038530 09,9413 002020 546183112 . 10,130.84281% - 4,989.08747 82,499.2)3689 34,843.931121 334,527, 319363
n 4,731,ua9 25‘9 289 0.063260  0,93b74 001857 508.779855 | ,166,510722  4,442,89856 37, 348. 430870 29,854, 845443 272,024, 035877
T4 4,431,500 301, 1894 0068120 0.931880  0.001700 8332427 1933890331 3,934.11870 43,381, 92014¢ 29, 411,9503489 213,673, 004001
13 4,129 50h 30! Ol 0013370 0.926630  0.001580 33305 6,440,59213  3,463.26044 36,048.029817 21,477, 832163 176,\1‘73 4834385
76 3,826,895 3 l)H 0.079130  0.920820 . 0.90141 397.76114 5,475.51245 3,029, 730091 29, 607.036704 18,014, 548743 140,045.836241
77 3,503,561 301,997 0. 083700 0.5143 O013T  363.693709 4,623, 73632 2,631 36894 24,13 3 14,944, 816851 110,433.619537
183,221,834 299,82 0, V0674 V001204 331.268620 3,880.10127 2,248, 27524 19,393, 687717 12,132.847701 ho,307.193292 :
19 2,‘?22 U33 295,683 1 8988 001103 299.713849 ,228,45731 1,937,00662 15,623.5!:6447 10,084, 572453 v 66,801 RT575
80 2,626,177 288,848 0,109980 . 0.890020 - 0.001014 610529 2,662,171379 1,637, 29297 12,192,129132 8, [47,565843 Voahirs.aan
8l 2,337,42‘ 278,983 0.1193 .880530  0.00093 .015319 2,173.730758  1,364.68244 9,734,933339 b,910.772872 3, 178791936
82 2,098,341 269,902 : 0.129170 (.820830 . Q.000333 208, 124053 1,756, 251427 1,130, 46712 7,56(,204382 -5, 141890429 29,043, 336461
g3 1,792 539 243,830 ' 0,139380 0,880620  0.000733 ~ 179,41B387 1,403, 115788 . 922, 843071 3,804,933153 4,010, 923304 21,462.632078
LB 142,781 231,453 0.150010  0.649990  0.000718 - 192.465934 4107, 8434604 - 743.124484 4,401,837187 . 3,088.380215 15,871, 673923 .
B3 1,311,148 211,311 0.16114¢ 0.838860  0.00063% 15404 63904298 590, 436300 3,203,963743 2,345, 255741 11,2/3.841536" -
b l,lJO, 37 190,108 0172820 0.827180 - 0.GN0L0 105413218 664,857344 © -452,94309 1430.089468 1,754,557231 7,981,847793
(87 909,929 183,455 0185130 0.814B70 - 0.000534 B3. 694330 - . 904.547648 157.52987 R LSTrarabl] 1,291, 654153 53,451.754429
98 - 741,474 146,997 0.198250 0,801730  0.00030% 68,604{13 317193420 271,83354 i 1260, 44417 934, 124278 3,736.328201
89 5T 126 303 0.212461 0.78753% . 0.000467 4,079025 277, 444396 203, 231435 883, 42103 £42, 268750 _ L2584 124
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©OBE M SVIRE) Blge Tablo 1980
[

=1

} terkek) ' . ‘ ‘ -155- EK II-APPENDIX II/1 .
Is dx Toogx 4 opko vs )Y G Dx A Ns fa ihe 8x
10,000, 000 10 790 0,001079 &.998921 0641882 6.723671 6,418,619474 1,276, 334513 174,051, 783881 64,484 BI4147 3,044,198, 04518
909,210 10 B98-0,001071 0,99890%  0.623167 4.593469 6,224.945421 | 269 £1054] 170,133.164407 .63, Wa. 479614 § 007,646, 261287
y 978,312 15,006 0,001103 0,9 998897  0,605016 *6.4t4885 &,037,047862 f, 263 017072 143,%08,2i898b 62 016.889093  3,497,513.054679
L967, 306 $1.12470,000116 0,998084  (,587395 6, 343862 5,854.7417%7 |, 2a6 352207 157,871.176125 60 775.872021 3,333,404, B77693
(956,162 11,231-0,001128 0,998872  0,97028b 6,218332 5,877,871470 1,250.108345 152,016,434328 59 519,219813 3,175,733, 701749
,944,952  §4,337:0,000140 0,9%8860  0.533676- £.09419b 5,508,278799 1,243.990013 146,338, 562833 uB 269, 111468 3,003,717, 267441
(933,644 H. 444 0,001152 0,998848  0.537547 5.972338 5,339.607013 1,217,B95817 140,832,284004 37, 025.1214%%  2,877,118,704588
,922,171 11.549°0.001 164 0.998836  0,521893 - 5.851783 S,176.306637 1,231,92327% 115,492, 477044 ’b 167225638 2,736, 544 470535
, 710,621 11.665-0,001177 0,998823 0.506692  5,738407 5,021,629881 1,226.071436 130,314,170404 34, 455 302358 2,600,061,543454
(898,957 11.770.0.001189 0,998B11  0.491934 5,621418 4,609.470903 1,720,333089 125,792, 940021 53,4‘1.230b63 2,476,735, 77300
(387,187 L1, 87570601201 0.99879%  0,477606 5,506373 4,722,175576 1,244, 111672 120,422,909618  52,108.897774  2,345,447.23256%
,875.312 11.979-0,004213 0.998767  0.4p3695 5.392813 4,579,130106 3,209, 205297 115,7Q0,734U43 50 B4, 186102 2,205,974, 52000
,863,334 - 12,083 . 0.001225 0,998775  0,450189 15.281198 #,440,365020 1,20%,812482 111,121,407936 49 bB4,9B080Y 2,109,123, 5060508
(881,251 12,19670,001238 0,998702 ~ (.437077 §.175328 4,305, 752802 1,148,531264 106,481,23B916 4 48] 166323 1,998,201,584972
;839,055 2.29? 0,001250 0,998750 . 0.424346 5.067025 4,175.147198 1,193.355905 102,175,486114 47, 1282,437040 1,891,520, 746056
,B26,756 12,401 0,001262 0.996738  0.411587 4.960241 4,048,45131 1,488, 2BBT30 98 200, 318917 46 0B7,2BJ0ES 1,783,145, 239941
, 814,355 £2:523 0.001276 0,998724  0.399987 - 4.863145 3,925.415838 1,183,32869¢ 34, 151 525956 44, 900 592194 1,896,544, 941023
;801,832 §2.73% 0001299 0,998701. €. 3BBI3Y 4,800675  3,806,414368 1,176, 465545 90,126 209718 43 717, 662445 1,594,791.1154é5
,189,099 13,117 0.001340 0,998860  0,377026 4.801411 3,690,747255 1,173.464870 8L 419,7933%0 42 339, 197920 1, 50¢,566,905751
175,982 13667 8.001398 0,996602  0.366045 4,857025 3,578.44B351 1,14B.B63459 92 17%.04B043 41 3659,933050 1,420,147, 110402
162,315 14,419 D, 001477 0,998523  0.3553B3 4,975023 3,469, 144675 1,164, 006434 79 150.599744 40 196,867391 1,337,418, 042307
, 147,856 5,372 .0.001377 0,998423 0, 343032 5146958 3,163, 340196 1,159.034411 75 681 233069 3? 037,663198 1,258,767, 4672563
;132,524 16,545 0.001700 0,998300  0,334963 5.380867 3,260,229473 1,153,882054 ,317.894E72 37, 973.631746 1,182,585, 227494
L 715,878 §1,945 0,001847 0.996183 ~ 0,325226 5. 666197 3,159,890142 1,146, 501187 c? 057 565359 36 715, 749683 1, 116,268.332622
1698,033 19,400 0,002021 0.997979  0.315754 b.008514 3,062,188309 1,142,834990 ’65,8?1.775258 35, S?l 248506 1,04:‘210‘667323
, 678,433 ?i.505A8.002222 0,997778  0.306557 6.400490 2,966,969844 1,136.826475 62,675, GBet49 34 428, 413516 97‘,1‘1 £91965
,69b. 528 23,679 0,002452 0997548 0,297628 6,842265 2,874, 172474 1,130,425985  39,B868.597104 33 2 1,587041 312,477, 305017
,03%,249 26:125°0,002712°0,997288 (. 206559 1.329(B4 2,7§3.616156 1,123,583720 36,594, 424930 %2,1% I. 61005 Jﬁ,éﬂb 707912
(607, 124" 38,860 4, 003004-0,996996 0. 280543 7,B60400  2,499.2(0773 1,11£,254536 54, 1210, 808774 3 0 S17336 195,614, 282982
,916. 264 31,896 0,001330°0.9%8670  0,272372 B, 434334 -2,606,64883% 1,108, 391864 S! 515, 29800} 29 911.344800 741 401, 474201
yo46, 368 35,2360, 003491 30,996209  0.264429 9,046368 2,524.428416 1,099.93%352 48 306, 749163 81?.?25914 v,nu? 876206
,511.152 18.891°0,004089 0,995911  0.256737 9,493923 2,441,855006 1,096,912983 46 162.320747 47 T12.949382  440,531.127043
412,241, 42,852 .0.004524°0,990476  0.24525% 10.370131 2,361,039093 1,081,21906) 43 940,46574) 26, 6.;.056579 ‘94,,lb 806296
1429, 389 47.147°0,0050000.995000  0,24199% 11.077201 2,281,900632 1,070,B48928 4! 579, 426647 25 540,817318 ¢ 550,650, 34055
,382,242 51,752 :0.008516 0.994484  0,234950 11.604998 2;204,360459 1,059,771727 - 39, 297 925616 24, 469 968390 509,076, 9119ﬂ8
,130.@V@~’5£ B0 0.006094 0.993906  0,228107 12.592397 2,128, 350827 1,047.96672% 37 093, 165316 2&,410 216863 461 761, 380093
L 273,636 €2,169 0,006705.0,993294 * 0.221463 13,37143) 2,053, 767629 1,035,374332 W4, 964 B14450 22,162.250134 41? 438, 222774
RN 67 999 ,007382:0.992618  0.215013 14, 194611 1,980.,571273 1,022.002901 32 511046850 21 126.873602 197 128, 408787
143,442 T4, 3u6 0,008130 0,991870  0,208750 15,085491 1,90B,656183 1,007.B06¢90 30 930,475387 20 304, 872901 364, 812,351427
,089, 106 81,241 0,00B950 0,991042  0,202670 15.985562 1,836,037399 §92.742399 29 021,779404 19 277,064B10 333,E~1 §85840
,987,865 88,728 0,009872 0,990128 - 0196767 16.930250 1,768.316768  §16.756838 27 163, 742004 18 304322411 304,650, 106436
,899 136 9E,B40 0.0!0882 0.989118  0.191036 17.961102 1,700,036179  §55,60£388 25 419,225237 17 327.865573 270,414, 344432
(602,296 165,610 0.011996 ©,986002 0. 185472 19.017175 1,832,578830  §41,B845484 ‘?3,715 163107 16,367.738986 '51,2~1 139195
(B96.£85 115,056 0013231 0,98676% 0. 1B0070 2\.116423 1,366, 010815  922.878341 = 22,082,390178 15,425,913500 ‘ZE,~1..97OOBE
1981,620 320,214 0.014591 0,985409 0. 174825 21, 252959 1,300,282426 02,711368 20,516 579463 14,503.083189 206,483, 179619
L4356, 408 36,089 0.016093 0983907 © 0, 168733 22.420028 1,435,33192 BB1, 458929 19,018, 29703b 13,600, 373301 165 946, 500347
4320, 317 147,677 0.017749 0,982251 0. 164769 23624801 1,375 100411 655.032903 17, 550 §45116  12,716.914373 1b6,9(0.503311
172,640 139,979 0.017525 0980425 0,199990 Z4.649510 1,307,538385  EID.406101 16,‘09 BaS005  11,85%.681470 145, 145,535175
, 012,650 ﬁ?? 969 0,021587 0.978413  0,155330 24.084703 1,244, 605049 B10.506392 - 14,942, 126450 - 11,024.47526% 133,135, 673191
G L il Gl ke M R WO
23,483 7 Z 15 . 1 26.548026. 1,120.51274 5l 475, 40108 429 446888 04,579, 624540
145,75 % Dot S INGE Dllshiy it DOS0IESIh  JTE.E0ISTS  01,35h039089  Ble)iin%EsY 6104173082
;23,8 0.9ME73 0.966127 0.138005 30,905202 995,7205315  o5R. 833411 lO,?ﬁS B1077% - 7,743,494905 g0, 749,233553
§ 006, 63 9 0,0351(1 0,564B89  0.1138B% 31.999794 936731230 . b67.946208  9,296.880038  7,744.B414N TG, 453, 623160
5 160,05 2 038662 0,961338 0, (30086 13.00863% 879,389759 L35, 94E414 6,156.1u’999 b, 575693285 51,156,737942
(428 69, n7D.05£ 0,042555 0,957445  0,12629) I1.910473  B20.767788  BOZ, 939715 7,475,704241 &,946, 944871 81,735, 583942
12282, 141 91, 206 0. 046816 0.953184 0, 122619 34,676024 762,951435  559.029242 &, 6‘7 796475 §,338.005136 45,3:5,819702
|9}U.n 505,296 0,051476 6,948324  0.119047 35286104 705,051525  £14,331218 ,595 49040 - 4,768,575913 56,661‘825227
1623 :47 758,204 0,036554 0,943436 - 0. 115560 35.706606 50, 20081 43,0651 14 5 168,993515 4,204, 6246%5 32,7&6 778187
L 307,348 209,655 0,062113 0997687 0.102214 35, 514334 93,556232 46§.358§GS ,435.792701 3,735, 559581 7,577, 784602
477, 90 219,245 0,058153 0931647 0. J0BT4S 35,882639 542,233491 . 427443974 3,943,234470  3,272.201273 Ll 218,991971
(638,44t *4‘ 575 0.(74718 0.925282  0,103772 35,59U741 o 40,617943 391561335 - 3 405, 540479 2,B44.757299 1? 055, 753301
,291, 874 331,242 0.081819 0.?1615! 0. 102691 35.018933 430,73773h  355,971094 2 §16,323038  2,453,195963 15 594, 814322
474 52,875 6,085548 0,910457  0.099700 34,157033  352.B81301  320,95214) 2 45, 985280 2,097, 224Ee9 12 TE4, 491485
4987, 51,155 0,097375 0.902124  0.034794 33,000527 147,281609  286,795128 2 076,703479 ° 1, 776.272709 10,314 906206
,i}b,‘ - 345,830 0, [05B50 0.BI3IS0  0,093977 31.953494 J04. 166083 283,794600 l 125421670 1,489, 477581 V238, 200727
(270, 767 118, 763 0. Ilb49b 0.683504  0.091240 29,831284 263,753291  222,741106 ¢ .1, 475 255787 1,235,687%81 ,409.78ﬂba7
;558.0 4 ‘71 940 0. 176836 0.873164 0, 08B382 27,B59603 226239672 152,40%822 1,161,002496  1,013,441873 5 (OBL, 525070
y 230,06 0.(37684 0,862112  0.,086002 25,675377 191,750844 164,530219 9‘5 267624 821,032053 922.0?"574
Ryve G, 149663 0.850337  0,083497 23325535 160,529326  136.874B41 143474779 k36, 461833 2 96, 794590
L 034, 0.142167 0,B17633  0.081065 20.86370! l§2.328180 115, 549307 582,942453 517, 606593 1,74\ 288171
,&éy. 0. 175197 0.824603  0.076704 18,357520 167, BU2396 74, 683406 450, 414214 402, 057688 1,680,345718
oy 0.169342 0,810607  0.076412 15,845278 B84, 105039 76, 726086 142,611917 - 107.37408] 1,2H9 911444
15 70,701986 (,796014  0.074166 13,402349 b7.526021 60, 460808 256, 306879 231 047994 867, 519327
128,645 § 2 0,219296 0.780704  0,072026 11.176498 52.495152 §7,008439 188, 380858 179, 587187 b11,012648
Ll J? EII.E5) 0, 235235 (764765 0.049928 9.087285 39, 789619 15, 831744 {35, BBS705 123,576148 422.631790
33 . §2 0.251753 0.74B247  0,067891 °7,220972 29343335 26, 744456 26,056166 87, 747007 266, 746085
32.519 0.266791 0.731209  0.065514  5,600740 21, 461878 19,522484 66, 532831 61,002551 190, 649914
£3.159 0.266281 0.713719  0.063994 4.234714 15, 714835 13,922744 45.090952 41.479067 124, 057083
§ . 81,662 0. 304!?4 0.495656  0.0:7130 §.ll7475 10, 557491 93,6663 29. 6854347 27, 556323 73006136 :
15,258 38010 0.322098 0677062 0,060320 2201852 7.03130  6.570558 19297421~ 17,2682%3 44, 151219
sg.é 27,258 (.340651 0,699749  0.058363 1.E52101 4, 692921 4,338703 12, 166117 11,297736 29,8537
SR B G G
b 12 7 1, 050202 G, 6852 23 . . A7 Ua 214
21,077 6,345 0,393955 0.604043 U, 0u33%4 0, 434214 {.129597 1,053935 2.599768 ?.:3i2?7 lé.gigfgk
R R R
Y| 3 0303 . 9 33336 , 75995 L61533
2 1905 0,445633 0,550367  0.045046  0,090711 0.207759 0.195288 - 0,430922 G, 406167 ¢.867794
: 1,088 0, 466757 0.533243 0. 047817 0.050299 0.110994 0.104577 0.223174 0.210879 0434842
0.601 (. 0.046231 0.026978 0, 057463 0054278 o in 0, 106302 0.213688

483372 0.516628




6 K MIISVIERE) Olida Table 1980
{erkek)

H 1z dx - a8 [T
(5 10,000,000 10,799 0,001079 0.998521
1b 9,939,210 10,898 0.00{091 0,998909
{7 91972.312 11,006 0.001103 01998897
{8 99967306 11,124 0.00{114 0.998884
{9 91956182 11,251 0.001(28 0, 998872
20 90934.952 (1337 0001140 0.998860
2 90933614 11,444 0.001(52 0.998648
20 9920071 11,549 0.005(k4 0,99883b
23 9,910,521 11,465 0.001(77 0.998623
24 90698957 11,770 0.001189 0.996811
95 9'887.137 11.875 0.001201 0,9987%9
2 "90875.212 11,979 0001243 0998767
27 9363334 12,083 0.001225 0.998775
20 90851250 12,196 0.001238 0.998742
29 90819055 12,299 0,001250 0,598750
W0 9,826,758 12,401 0,001242 0,998738
3190614355 12,528 0,001276 0.998124
317 9801.832 12,753 0.001299 0998701
190789.099 130117 0.001340 0,998660
34 9,775.982 13,667 0001398 0998602
35 91762.315 14419 0.001477 0.998523
3t 9,747,896 15,372 0.001577 0,998423
791732524 15345 0.001700 0.998300
1 9715978 17,945 0.00(B47 0.998153
19 9,698,033 19,400 0.002021 0,997978
) 9,678,433 20503 0.002222 0.997778
4 90636.928 23.879 0.002457 0.997548
12 9,633,748 26,125 0.001712 0.997268
43 9,607,124 28,840 0,003004 099439
44 9578.264 30,996 0.003330 0.996670
{5 9,546,368 15,234 0.003831 0.99309
15 90511.132 38.891 0.004089 0.995911
7 9472.241 42,832 0.004524 0.995474
9,429,335 47,147 0,005000 0.995000
19 9)762.242 51,792 0.003516 0.594484
50 90330,490 56,80 0,006094 0.993905
519,273,630 52,189 0,008706 0,993294
52 9200410 67,999 0007382 0.592848
539,143,447 74,338 0.008130 0.991870
549,063,106 81,7241 0,000938 0,991042
55 8/987.865 89728 0.009872 0,990128

56 869,136  96.640 0.010887 0,989118
578,802,295 105.610 0.011998 0,988002
589,196,880 115,066 0.013231 0,986769
59 8)531.620 125,214 0.014591 0.985409
b0 8456 405 136,089 0.016093 .983907
61 8)520,317 [47.677 0.017749 0,987251
§2 172,640 159.979 0.019575 {,980425
63 §/012.660 172.969 0:02(587 0978413
b4 70E14.691 185,608 0023803 0.976197
65 11653068 700,837 0,026242 0,473738
bb 7,452,250 215.554 0.028975 0,971075
67 70236634 230455 0.031873 0.968127
80 7)004.039 345589 0.035011 0.964689
69 £760050 255,357 0038662 0961318
70 b)458.693 276,552 0,042535 0957443
706,222 14 291286 0.04681h 0.953184
72 5,330.845 3032960051476 0.948324
75 5,625,545 318.204 0.056364 0, 943438
74 5,307,346 32955 0,082113 0,937867
75 4,977,590 339,245 0.063(53 0931847
Tb 41538, 445 386,575 0.074718 0,925262
77 41291,870 35L.242 0.081839 0,91814]
T8 3)340,628 352,875 0.089548 0910452
79 3'587.153 35{.155 0.097676'0.902124
80" 3)236.59 343,830 0. 105850 0,693150
81 71890767 336,763 0. 11647570, 283504
87 2)554.004 323.940 0. {26834 0,873164
8% '2.230.045 307,499 0,137668 0.642112
64 1,922:36b 787.737 0. 149663 0.85033
85 11634829 265,115 0, 162167:0.837633
Bo “1)369.713 240.24% 02175397 0.824601
§] 1,129,470 213,857 0, (89343 0,810637
88 915,413 184.772 0.203984 0.794014
99 ¢ 128.640 159,830 021929 0.780704
20 59.009 33,8310, 235233 0764763
9y ‘435,158 109,552 01251753 0,748247
92 1 325.406 . 87,520 0,268791 01731209
33 233086 49.159 01784281 0.713719
94 - 169,926 51,482 0. 304144 0.495856
55 118224 8110 0,322298 0.477702
G B0.134 27,298 .0’ 340651 0.459349
87 - 52837 18.974 0,359109 0. 640891
98 33842 12.78 0,37757h 0.822424
99 20,011 6,343 0,395955 0.604045
100 12,731 5,273 0414150 0.565850
101 459 31223 01432072 0.567928
l0 4T 108 OIS 55087
loy 2581 7088 01466757 0.533243
P10k 01283 0401 0)48K5I2 0, 516828

i 13.25 6- EK 11/2 o
X X -156- '

UEETE VARE IS B ' Dx L] Nx Rx 54
0,618941 6.458156 6,189.407760 1,089.712(41 162,013,407728 54,276,265019 ' 1,422,7 3. 549525
0.599438 6,327281 5,988, 113631 ,0 3.244005 155,823.999968 33 {86, 352839 },260 712 261757
0.580589 6.188828  5,793.300468 6, 714743 149,835,884337 52 103.308854 3,104 ,nuB 261829
0.562314 4,038287 §,604,735933 ,07 0,727719  144,042,38386% 41, 02& Il 2,959,082, 317492
0.544614 5.924030 5,422.276739 1,084,509428 138,437.827974 49 955.004196 2,811, 009, 79‘623
0.522471 5,917 5,245.676265 1,038,745399 133,015, 351174 49 g9, 994347 2,672 371,9636%0
0,500868 5.662348. 5,074.765904 1,052,931888 127,749.874909 47, '332, 248959 2,53% ,456 $14514
0,494787 - 5.534431 4,909, 343857 047 291540 122,495, 109003 46 779293081 2,411,786,333604
0.479213 5.414043 4,749.298354 041 757108 - 117,783.741348 45 732,003541 2,289 071, 430801
0.464129 5.290844 4,594,791393 ,036.345046 113,034, 444492 44 §90. 245432 2,171,303, 687233
0,449519 5.170018 4,444.482904 1,031,052202 108,442,033298 43 553.900386 2, 058,.69.26¢Snl
0,435370 5.091135 4,299.413%08 {, 025 882184 103,977.370594 42 622.651184 949 427, 189283
0.421660 4.934413 4,159,020554 0,831050  99,499.156443 - 41, 1594, 949000 ,843 329, 518849
0.408393 4.823987 4,023.18214) ,015.896457 95,339, 125931 40 §76.137950 ,746 111 462184
0,395538 4.711595 3,891.720470- 1,011.072455 91,515.943734 39 560,241504 b,o,, L 316451
0,383088 4,601134 3,764,509199 I, 1004 360839 87,624, 223314 38 549 169037 539 01b. 92660
0,371029 4,50C144 3,641 41219 1, 1001, 759726 83,859, 714115 37, 1542.808199 471 1452, 143335
0,359350 4,431582 3,522.291738 997 239982 B0,218. 301496 16 341,048473 ,387 392, 455241
0. 348039 4.421529 3,406.98@988 992,828000 76 596,009738 35 543.788692 1,%07,314.153144
0.337084 4.451913 3,293.323675  980.406471 73 289.020770 34, 1550, 940892 1,;30 518, 141980
0.326473 4.359243 3,187,136804 983, 944358 69, 995.6?‘095 33 §62,3544210 1,147,349, 123214
0,316197 4707585 3,082,296061  979.383%13 66,806.558292 32 578 609&6' 08 395, 426170
0,306244  4.907321 2,980.528310  974.417728  &3,724,302231 31, 1$99,224550 020,Jud 469824
0,296604  9.155029 - 2,85(.002609 949770407  60,743.77%921 30 614.446322 9a& 844, 567594
0,287268 5.451228 2,783.917087 9h4.615378 97, 861 91132 29, b)4 776415 894,170, 797477
0.278226  5.794914 2,492,790924  999.162150 55 176,034223 28 699, 161037 §18,258,822363
0,2694687 6,179891 2,602.235037 933,34723b 54,38 LA 1T, 7 10.9938587 183, 182, 7851 49
0.750988 5, 503845 2,514.144500 947,107345  49,781.006265 26,777.431441 733, ' 799, 544338
0,252771 7.069350 2,428.40323 949,383700 47, 266 8516635 24 g30.444308 881, Olﬂ 336574
(0,244815 7.962816 2,344,899039  933,5183%0 44 836.460434 24 589860403 é" 151.672908
0.237109 - B.091776 2,243,323842  925,95331% 42, 91,561 338 2, '954, 342245 SBP 313202473
0,229645 B,450003 2,184, 185069 917.863739 40 230.035333 23 030, 386720 J4a,419 851080
0.222417 9,230388 2,104,731478 9209. 213756 38, 045 850434 2%, ll..422961 504,189, 615527
0.215416 9.836312 2,031.237211 §59.4902748 35 934, 067004 21,203 309204 46d 143, 763044
0.208635 10.457410 1,957.48350 B8990, 146256 33,997.829736 25,501, 326437 ;.,.04 548037
0200068 11,127914 1,985,391025  879.668847  31,950.368227 19,413.180181 398,29, 8ell32
0.195707 11.787737 - 1,814, 914662 068.560932 - 10, '044.975302 18,533.491335 346, 746,502074
0,189547 12483298 1,745.9931({  B5&.77319% 28 2590,056541  17,064.9%0402 Mg, 201,526872
0. 183381 13,217093 1,678, 598637 B44,269897 26 304,063430  1h,508,157207 108 031,443331
0,177802 13.9901%6 1,612,905358  831,072605 24 B25.504797 15,963 867310 201,527, 404902
0.172205 14.798487 1,547.758588 . 817.08284% 23, 2[2 999’55 13,132, 794503 75& 701900108
0.166785 15.447047 1,4684,241141 802,204182 21 465, 240647 14,315, 711836 753 188. 900873
0, {61935 16.9522720 1,421.4878640 786, 641133 20,180.999506 13,513, 42705 211, 323.&60'76
0,156430 17,435462 1,360,599449 170118413 18,799, 120886 12,726,785319 191,&4 R
0. 151926 18,37592 , 309, 3136402 752,682953  17,198.321417 11,954, 665104 112,383 1513354
0, 146756 19343245 1,241.029768  734.307024 14,098, 185015 11,203.983151 155,403, 018446
0, 142137 20,329413 1,182,422631 714.963780  [4,857,153227 10,469.478126 139,386, 831422
0137663 21.329948 1,125.067628 - &94,634167  13,674.532376  3,754.714348 {24,529, 678195
0.133329 22.339949 1,048,323874 £13,304249 17,549, 464948 9,060, DBCLTY 1, 355, 145620
0129133 23,338683 1,017, 36025 630968300 11,481, 14117 8,196, 773950 38,395, 680672
0.125048 24327021 - 951.155506  627.629617  14,44B,780672 7,735.8076% 66 5 4,579350)
0,121131 25,288673  902.499982 403, 302594 §,511,8623766  7,108.178043 76. 53,7344 77
0.117318 26,208295 - 848.997022 578.01%321 B,408,925184 &, 504, 875417 bb, 244, 133311
0113626 27.070827 7956, 064850 551805626 1,733,928360  §,926, 661495 4u,.¢3.20v9.7
0, 110049 27.856714 741,974292 524. 734799 b,963,361511 - 5,373,035847 504 4’“ A7‘“‘6
0,106565 28.548449. - 493, 662493 496.878083 219927720 4,850,121470 MRS IR kb
0, 103230 29.123943 642 1304 468, 3294634 5,521, 164523 4,355.44?987 17 .11 453833
0.095981 29.362878 7,967 439, 203691 4 84,953021 3,863, 119553 31 164, 02440
0.094833 29,842910 544 141557 407, 842813 4,291,963592 3.445 F076462 26,879, 071089
0.093783 27,943478 497, 7519124 319, 799903 3,747,242035 3,034, 764849 °2,367 2W7198
0,090833 29.844814 '452,140408  349.83622 3,249, 490412 2,836, 464948 15,840, 044863
9.0879/4 29.529942  400.063660' 320011411 2,197.350013 2, 306608721 15.;90 S94441
0,85203 28.983363 163, 689014 299.480470  2,78%,246133 1,966,397314 12,773, 204424
0,082523 28,203703 7 325.19265% 261, 495907 2,023,597341 1,096, 113340 16,405, 718070
0.079925 27.182790  286.752048 233.292295 1,698, 404682 1,434,419913 G,JJU 120729 %
0,077410 25,927924 230.543989 206, 109413 fo0655814 1,201, 327729 6,551, 1{604/
0,074973 W, 4534[0 216, 729585 180, 181489 1,161, 107833 995, 218314 5,~7u 244237
0072613 22, 741481 185, 454180 189, 128074 Th4, 370259 815, 034623 4,104, 158817
0,070327 20.944917 136,834809 132,.946198 738, 924089 §59. 106746 3,164,778103
0.068114 18.961939 130,953:23 112,001782 862, 685251 526, 362548 2 445, 034015
0.063970 14,939092 107,349249 93.019142 471136008 414, 161766 1,313.764158
0.057893 14.388793 87.915381 76,080290 I63. 206749 120, 341924 1, 432.6200730
0.061882 12.817148 69.39392¢ 81,213494 275.1711388 245, 261635 L9, 341931
0.039934 10.841473 34,B76530 46.396149 203,877459 134, 048138 893, 570563
0.038048 8,963812 42.307448 37.354474 131.900929 113, 03198 447, 693104
0,036220 7.738298 31,9899 28, 3h8641 {08, 693481 38,097516 136,617
0,034451 5.777431 - 23, 694713 21.280343 76, 743324 49,325474 2271,758693
0052737 4.470249 11, 171443 15,5022 33. 008804 48, 246531 151, 951712
0.031077 3.311781 12, 160691 11,032663 15.837141 32,745649 98, 786364
0.049469 2.476188 8. 406092 1, 660857 23676810 H.712955 £2, 447005
0.047912 1.768452 5.664348 5.194709 15.270578 14052459 ‘6 1728333
0.045404  1,226880 3.8z 3.416297 9. 606230 8.667%30 KERDT A
0.044943  0.823910 2, 374663 2,189197 5.887792 5, 431093 lS.c?JJLﬂ
0,041529 0.339037 1473463 1. 163467 3513037 3261653 8,007827
0.042158 0.340718 0,858972 0.824430 2019074 1.896209 §, 454789
0,040831 0.208527 0.319624 0453712 1, 130501 1003794 435718
0.039546 0,123445 0.2943735 0, 275183 0.630a77 0.530047 1303214
0,038301  0,070667 0, 162244 0. 131740 0.325703 0, 344862 4, 674931
0,037056 0.035090 0086470 0,081073 , 0173438 0.163(22 §,318833
0.035928 0,020913 0. 04443 0,041983 0,086388 0.082049 0,165376
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{ lx:ﬁ ] d;\g ;¢ 1 S LN I VA VA S v Dx My Nx Rx S
1000, 000¢ 9.940 0:00099! '0,999008  0.441862 6.194279 " b,418.619474 1,071,340339 | 183,589,922863 §9,509.083444 4,260,107,926388
)990.060; 10,050 0,001606 0:598994 ~ 0.423147 5.080415 6,225.475113 1,085, 146059 l77,171 303389 SB 437743105 4,076,518, 009725
,380,010¢ 10,150 0,001018°0.998982  0.403016 5.96792? 6,038.070180  1,059,063644 170,945,828276 §7, 1372,597046 3,399,346, 700337
,969.850, 10,269 0:001030 0.998970  0,587395 9.856267 - §,656.236129 1,053.097715 144,907, 138094 56 33,811407 3,728,400, 672061
,459,581; 10,376.0,001042 0,998958  0.570286  9.746047 §,619.803877 1,047.241448 [5%,051.521%67 55,240, 431437 3,361,433, 113985
(74, 204! 10.296‘0,00 055 0.998945  0.333676 5.442117 §,508.633028 1,041,495401 153,371,712090 34,213.192239 3,408,441,391578
1938:707¢ 10,405 0.09(067 0.998333 ~ 0,537549 5.334670 . 5,342,5447581 1,039.893263 - 147,863,07%042 53,171,496839 3,191, 0h7.8)5908
4928, 1031 10,712:0.001079 0.998921  0,521897 §,427482 - §, 181, 402504 1,030.31961? 42,520,5343t1 92, 135.843533 3,108,206, 300848
L907,330+ 10,820 9.601031 0.995909 - 0,506497 5,322723 35,025.039679 1,024.890931 137,339, 131807 5t, 103.574342 2,960, beb. 266335
1306,570; 10,927°0,001103 0.998897  0.491934 5.218796 4,873.375994 1,019,568208 132,314.072128 30,040.634010 2,823,347 134725
1895,643 ¢ 16,044 0.001114 0.998884  0.477606 5.121045 4,726,214208 1,014, 34942 127,440.496133 19)04(,065802 2,491,033.082601
LB84,6001 11,150 0,00(128 0,998872  (.463695 5.019508 4,583, 436903 1,009,228368 122,714,481923 18,046, 716389 2,563,532, 368487
,873,4501 11,256 0.001140 0,993860  0,43018% 4.919736 4,484.919133 1,004,208760. 118,131,043022 47, 017488022 2,140,877, 884942
(802, 1545 11,361 0,001152 0,998848  0.437077 4.820999 4,310.333733  999,289024 113,686, 125650 46,033,219267  7,322,746,833520
V850 03T 1. 4bh 0.00(164 0,998836  0.424346 4,723640 4,180,165(49 . 994.468025 109,375,390157 " 45,033.990238  2,209,060.713630
9,839,367 11,581 0,001177 0.996823 - 0411987 4.632251 4,01.680926  989.744183 105,195,425008 44,049.52221F 2,099, b3S, 173473
9,827,786 11,485 0,001169 0,998811 0,399987 4.537718 3,930.968065 985, 1L1934 01,141 136082 43,049.778028 1,994,489, 698443
9,816,100 11,789 0001201 0.998799  0.388337 4.444762 3,811,955161  980.574213 - 97,210.748016 42,064.666093 1,033,347.962383
7,804,311 11,893 0,001213 0,998787 0 177026 4353372 3,6%6,482578.  974,129453 93 398.792854  41,084.091879 1,79§.l3l.214 bb
9,792,413 11,996 0,001225 0.998173 156045 4,263179 3,984, 463031  971,776081 89 702,310278  40,107.962426 1,702,784, 421911
9,780,423 12,108 0,001218 (,998742 0,355383 407753 ,473,799938  967,512902 8,117,843246 39,136,186345 1,813,938, 111233
9,746,315 12,210 0001230 0,998750  0,345032 4.000(42 §,370,383413  943.335249 B2,642,043289 38, (86, 677448 1,526,916, 265987
9,756,104 12,312 0,001262 0.998738  0,334983 4.008(84 ,268.128371  959.243(07  19,271.459876 37,200, 338194 1,444,276, 22443
9,742,792 12,433 0,001276 0,998724  0.329226 3.9257b4 1,148.935942 940, 240923 76,003, 531504 36;248.003007 1, 35,004, 580823
9,731,359 12.641 0.00129% ,996701 . 315794 3875185 3,072.710112  951.315439 - 72,834.593523 15,290.852144 1,289, 001,029314
9,716,718 13,023 0,001340 0,998460  0,3065577 3,676009 2,979,319488 - 947.439974 - BET61.BOM 11 34)339.537005 1,21hy 166433795
9,105,495 13,569 0001398 0,998602  0,297628 1.970688 2,388,086399  943,343%4% 66,762.544325 13,392.097031 1,148, 404,543384
9,672,126 14,315 0. 001477 0996523  0.280989 4.015972 2,800629208 - 939643077 63,893.836326 2,448, 50306b 1,079, 622.004340
9,677,811 15,262 0,001577 0,998423  0.780343 4.156938 2,715.041512  915.627103 . bi, 1093.229118 31,508,889989 {,015, 726, 146134
9,662,549 16,426 0.001700 0.998300  0,272372 4.343609 2,631.803894  93L.470187 - JB 178.187604  30,573,262084 934, 834.917018
9,646,123 17,816 6,001647 0.995153  (,204439 4,574018 2,350.807481 = 927,126498 55 746.381912 29 BLIIIT 896,236, 129410
9,428,306 19,459 0,000021 0997979 0.254737 4.BS326 2,471.5%7937  922,352480 . 53199574421 28714666219 840,510, 147498
9,608,843 20,351 0.002222 0,9%7778  0.249239 4§.(66916 2,199.089385 - 917,702084 X0, 1123436549 7 192 117739 781,314, 773077
9,587,497 23.509 0,002452 0,997548°  0.241999 &.92344b 2,320,167778 . 912.530217 43 328.544983 26 874.411084 /16 391, 134308
9,567,988 23,938 0.002712 0.997298  0.2M4950 5.914641 2,247.061775 -907.011791 * 4,008.384205 25,941, 876148 688, 262,38
9,538,050 28,662 0003005 0.996993  0.228107 6.347978 2,173.696960  901.095149 43 161, 122430 25 054.864558  842,234,205519
9,309,389 31,676 0.003131 0.996649  0,221463 - 6.81074F 2,108.979568  §94.747372 4i, 1585625470 24 [81.769408 998,492, 882e8Y
9,417,713 14,982 0,003891 0,794309  0.213013 7.302303 2,037.829612  BB),936B24 39,879, 645901  23,259.024837 556,907, 257419
9,442,731 10,411 0.00406% 0.995911  0.208730 7.825799 1,971.170849  BB0. 634321 37,441.816289 22,371.085010  517,427.2i1318
9,404,120 42,534 0,004525 0.995475 . 0,202670 .373230 {,903.934749  872.809023 35,470 643440 . 21,350, 450687  479,989.79529
9,341,555 46,808 0003000 (,993000 0.196767 B.942017 1,842.048856  804.43577% 33 364,708092 20,617.441842 444,5(5.14.558
9,314,758 51,380 0.0055(4 0.994484  0.191038 9,529548 1,779.434%30  8U5, 495717 3[ 722439079 19,755, 203867 410,950.443697
9,263,373 56,451 0,006094 0.993906  (.183472 10,185122 1,718.094398  B43,964230 - 29, 943, 204905 {8,497.712090  379,227.78324{
9,208,927 AL.742 0. 00E706 0,993394  0.480070 10.794030 1, 557.867818  B15.799107 28 225, 108307 1B,031.747860 349, 284,5763%)
9,143,185 67,510 0.007382 0.992618  0.174823 11438681 1,598.807724  825.000037 26 567.218479 17,200.946783 321,035, 470050
3,077,675 73,802 0.008130 0.991870 0, 169733 12161788 1,540,731828  B13. 546374 '4 968, 410733 ] 432 !
9,003,874 80,457 0.008553 0. 991042 0.104769 12,904291 1,483.743064 - 801134368 23 427628520 ‘ J
8,923,217 8E.090 0,009877 0.990128  0,139990 [3.4d5004 1,427.622956  78d.480298 21 943.883883 td
8,315,127 96,144 0.010882 0.989118  0.133330 14 199039 1, 372,358701 7747972 20 516.262907 13,% 2, 1756024
E, 735,963 104,830 0.011998 0,988002  0.150806 15.3151430 1,117,886030  760,796253 1?,143. 04208 3, 3o, 063120
8,614,113 114,238 0.013231 0984769  (.146413 16.3!8794 1,264,181312 744946806  17,826,016176 12,41 20158914
8,419,895 124,314 0,01459] 0.995409 0, 142149 17.136398 £,2(1.092771  728.108012 16,5é1.864664 i bk, 142134
3,279,581 135,110 0.018093 0985907  0.118649 18.101214 1, 158,461832 711.33161 19,330,771892 10 278973
8,260,471 146,613 0,017749 0,962231  0,135989 19, 072600 1)106.811144 LHa83 1,152, llOO&l 0 I a161
8,113,856 {58,827 0,019575 0,960425 0, 130086 20,039483 .1,055,301345 674 31581 1 085 296897 9,573.780083 0,,ul J?bl
1,925,027 171,724 0,021587 097803  0.126297 21,056713 1,004, 898904 634, 318100 1’ 029, 797582 8 899, 406302 107, Vio 097225
1,733,302 (83,260 0.023603 0.976197  0.122619 22.035431 934379117 ~ 833,259%7 - 11, 103507847 8,145 030202 94,%46 299673
7,595,036 139,188 0.026242 0.973758  0.119047 23.045260  904.528734 ¢ 611,203956 10 070,719531 7,411, B‘OalS 84,421, 701026
7,353,648 214, 004 0.022923 0971075 0,113380 24014377 @50.139352  * 568, 15889h 9,166 193293 7,00" 626859 :4,35) 81494
7,164,642 228,99 (.031673 0,968127  (,112214 24.946018 ' BO6.204314.\ 564134319  8,300.057743  6,412,468143 63, 164, 236201
£,355. 846 ’41.220 0.0%a111 0.964889  0.108745 29.83145 797.784326 - §39,196302  7,304.843429 5,848.521343 56,873, 210458
6,711,427 759,477 0.038662 0961338 0.105772 26.646033  709.831393 13,764891 . 6,747.059108 5,109, 127942 I 366, 367029
6,451,747 274,563 0042535 0.957445  0.102491 27.374004 ~ b42,530100 486,713618  £,037.177710 4,793, 162390 42,821, 117925
b, 170,467 239.207 0,044817 0.953183 ° 0.039700 27994199 . L15,487348  439,344604  §,374.618009 4,309,044272 36,364, 130216
5,338 160 303,100 0.051476 0,948524  0.096796 28.4B4458  569.95483 - A3L.IS0405 - 4,758.731261  3,649.69%608 11,207.531606
5,585,060 115,920 0.034565 0.943435  0,093977 20,824509  524.869603  402.863%47 4183776578 3,418, 349263 26,4%0.200345
3,267,189 321,283 0,062011 0.937687  0.091240 28,991522 480757410 J7A.041438  3,663.906976  3,015.483316 22,162,023767
(141,877 336,604 0.06815 0,931847  0,08H962 26.9h5038 437763436 - 345,049916 I, 1B3. (49346 2,641,441870 16,399, 116792
4,505,073 144,082 0.074713 0,929282  9,086002 26.729964  396.047128  316.083978  2,745.183888  2,794.391943 15,414.9674{6
1,260,951 8,715 0,081839 0.918161  0,083497 28, 268745 - 3SO.781811  207.334014  2,349.313760 1,980, 307963 12,567, 501538
3,512 350,336 0,087348 0,910452 0.081965 21,572963  317.150489  239.083269 . 1,993.556949  1,692.933971 320, 8
3341 9 148,428 0,097874 0,902124  0.078704 26,639356 - 280.340054  231.812306 1,676, 406480  1,433.848701 B, 3%s, psied
3,213 343.342 0.106850 0.693150  0.076412 25471303 243535454 204,872950  1,396.066405  1,202,350396 6,650. 219339
2,869,969 334,340 0,[16436 0,B03504  0.074186 24,081046 . 212912633 179.401847 © 1, 130,330951 997.453443 3,264,212984
2,315,829 42l 609 9.126814 0.873164  0,07202b 22,489405  182.530249 . 155.120602 937.418318 B18.051798 4 103, 407033
2,214,026 305,787 0.137866 ¢.B62112  0.062928 20726236 104821516 132,831197 754, 968087 662761196 3, 1hs, 083714
1,508,733 283,467 0.149663 0.850337  0.067891 18.829353  129.583895 112, 104940 600, 164332 329.929999 2,411,075548
1,023,066 263,208 0.162167 0.837833  0,043914 {5,843638  106,962196 93275387 470, 5380637 §17.425004 1,810, 999094
1,339,897 1 2‘8 315 0.175397 6.824601  0,043994 14.816921 87.022566 16,431899 363,098441 124,549472 1, 340, 128437
1,121,343 712,298 0.189325 0.810675  0,062130 12.803684 49. 668904 61,612979 216, 315876 248, 117974 975, 729974
909,043 185 432 0,201986 0.798014  0.060320 10,859332 54833847 46.807093 206.906911 186.304394 700, 154100
724,613 138,683 0,215296 0,780704  0.038363 9,022482 §2.317252 37.947563  152.073024 137.617499 493.247189
544,927 132,891 0.235235 0.764765  0,036858. 7.333801 32120444 28.925100 109,4694772 59,749334 M
417,017 108,767 0,251753 0.748247  0.033202 G.829240 - 23.84913( 24,569299 - 71015309 10.824536 231474392
325,270 86,892 0.268791 0.731209  0.033594 4.921238 - 17.323276.  °15,760040 33.726118 49,1135%7 153, 701044
236,378 61,671 0286281 0.713719  0,052035 1,418558 12,2994(9 11.238822 36,400902 13.475477 160, 176804
168,707 51.311-0.304144 0495856  0.050317 2,3165% 8.572626 1.820263 i, 101483 22,2366583 63,775984
117,396 37.837,0,327298 0,477702  0.049046 1.601700 3. 751197 3.303668 15576838 T4 41BN 39.614300
73,560 .27.102°0,304651 0.695349  0.047617 1.252939 3, 768442 3.901968 9.821089 9.112722 24,09564)
52,458 18.83870,339109 0.640891  0.046231 - 0.B435Z5 2425140 2, 24%089 - 6,032619 S,610734 14.274582




. (=2}

1

>

D D D S Tl A D ok SR
~O~Q—D~D~D.¢—O~Oo

Pt oo e T L SO

A e

L T 1AL ot Cd o € Crl T I 3 T T3 P30 NI I X o s e g e

B3 2 O LY e ok P = € WAL “wd £~ LI i Gt

B G L o, o 154 2 500 M Sengini D "L S ity P A2 r
ey ; X -

o

5 € 20 B0~ D L

209 3BR‘ 1313 67

©n
Y
ypign)

wn

~ o

% o S h R
Sy

— T

98 646 214, 30 1026923 |
84647 218,99 031B757°0,948127
53,646 244,220 003511159

11,427 2594F 0.038662°0
511949 274,563 °0,042553 0, 957445
: 046817.0,953183
885180 103100 0.051476°0,948524
315,920 0.058345-0,743435
60,160 327,283 0.062113 9.937887
41,877 138,804 .068153 0,931847

~
~a
PN
co
Rors
I
o
53
oL
=3
-
<

,s>5ﬁ§55"

e

-é-a-n-nmﬂ-a«o-nxn‘g &5

coooos

Py
D L) DD D
~

o

0

Sy

>

s

e e

<
S
prey
=y
==
pr-
AL
o
5
o
£
o

SRty S

=3
o>
—
—t
e
P
o
~3
o~
=

o
W+ s e A Bt
oo ‘ww
BRI IERST

cmwmm&aaaﬁmwu

mm.ouo;-moalo\auo
A g
< y
=

mw\:r.n.o-wm—o

1188:0.026242-

082 0,0747{8 0.923282

e
ﬁ 591 348,715 0 081839 0.91814)

2,274 350,336 0.089548 0,910452
l 339 348.428 0.097874 0.902124

3311 343,342 0,104830 0,893150
B49. 767 334,340 0.114456 0.883504
535,629 324,609 0,126834 0.873144
214,020 303,287 0.137688 0,862112
, 908,773 285,487 0.149643 0.850137
{,623.06b 243,208 0.162{67 0.837633
, 339,857 238,515 0,175397 0.824503

121,743 212,298 0.169225 0,810675

185,432 0.703986 0.796014
158,685 0.219296 0,780704
132,891 0,235235 0,7647463
108,767 0.751733 0.748247

86,692 0.768791 9.731209
47,671 .0.266281 0.713719
51,311 0.304144 0.699856
11,837 0.322298 0.677702
27,162 0, 304451 0.693149
18.338 ¢.35

9109 0.6408%1

&

AT R N i B,
¢ ;

(==
~D
(=3
=y

I Sb2a

=9 ir g
e - Ulf n 50
o OO ) A o e

Sl R a0

N

P

NTELE RO

T O T O e OO ~d 2D e R D
L O~ Kond b bate i (D pmeem o] LD T -
LR TTE e e WL LG T AL T R e T B SR T

2 RUERL PRt

Gaagtal LR

. PRI , . o RN e et it e e ok
ooooooooooooooooooooocooooococoooooowoooocooooooooooooooooooooooooooooooooooo PN .
3 o Ao Lacn
£33

——
<>
<
n
<
P=3
2,
‘A-
<
<

o
Gy
<=
<>
-~
o
=
1
-0
-
b=y
e
>

Pt uirag i g airegingughtine sl i gingg

34

955737
L @g 600143 567 436202
- 892.921198

99981 19307436 -
94833 20,070652
093789 20,800481 .*
090833 21, 485064
087974 22.108752
083205 22,437777
082523 23,115007
79925 23, 462849,
17410 23, 685482
74973 73.763037
12613 23.486573
70327 23.434723
68114 23004543
63970 22,384097 .
083893 21, 573818
061882 20.577927 °
39934 19.40765¢ ¢
048048 18,081013

N
— 3
s
~d~en
—~ g

oooooooooocooa

89 407760

* 11440, 426825
1385731011 - 679.38639
75 11332, 204850°
“{1279,781208
{1228, 394078
2011177982927

847.0865943

. 803, 4496874

- 739, 63608

CT16,436926

- b73.81459
C 43180483
© 390.437342
- §49.718641
509.776844
T A70.615592
432,339158
- 395.044937
358843071

wox--s-

271, 563771
~ 198,846299
172,009287
147, 187301
124,473213 -
- 103.932098
B5. 593440
9. 457360
52.471870
43,354181
33,578444
25, 339634

»mwmwme;mwew-—muw

763, bbb, 155921
.97 (77 ~160 870,643332
58 166,446077
780 923571 . vSS 531,269404
53 02, 759203

S 4T 11.750290_
51998, 62517 (7 a2
§1794,286309 897, 255737. 2138, 733, 47389
‘5,606.186462 5886, 542627 149, 939. 441030
‘S1424, 127903 * 880, 343985 1441333, 274588
8,247, 9190737 873, 473868 138,909, 145484
LS 071, 347755 5 810, 1138174133 16413227613
L2 J007Th B4l 854 10 581 E57ech
1152, 542449 - 1231671559122
1597,924808 (181919, 01673
1148.284040 - e
1303, 457424 ~ § 109,872 807875
RSRITS 1031549350201
1077631192 1041408054075
896,39117 -4971378,407863
1769, 340318 * {F 93, 182,024768
1446.395912 39 712,b83448
1527, 418949 " 8b1 066, 287536
141228358 © BLA.207 538, 868587
SRS 810198740 - 19,126, S50
119304585 804, 282186 ¥ 151823, 718907
}088,712489 - - 72,632,610372
1987, 49548 £ 491343,957833
18 " 4b) 556, 208287
|
i
b
)
'S
{

ki
0.37354}

921 57724

317997

. 602 330636
- 477.857183
- 313,925289

119, 844453

86.268010
40.878374
42072413
78, 443892
18.792254
12, 120346
7.624123

<o 4,072708 -

49, 284, 543575'?3 768 695 496247
48 3604 3, 71595

4300- .

3 Ao
45,590, 147905

29,001,
28 209.74341

420749230
“2,637, 304348

~
(=
~E
<
n
£r~;

789855093

75,9824

i7: 226714"f
81

—
DS

¥

¢




Y —159—

EK - II/S

~,’ H Suv :

X P .' Lo
r er B
1) 1008 .00 7%0: Ml
eS8 99 T4, 421, a1
239 , : 30~ 80,935, 542.97
3l 3% g RILCIN 17,053,574.58
“adg e 259‘ - 7041200,03 74,871, k0.
509, fog ¢ e 634,037,92 11,985,479, 78
161997 '8k . 693 959,49 69,195,921.49
17499 664,40 8- 1 _1273 (904,05 b6, 496,545.04
G ter s 1 arter kiR 63,839, 74 . 63,383,048, 54
19 1991 548,83 AT 19 T8 - 633,915.52 ~ 61,361,209.29
319932104 775 Sh 543,980.22 581920, 069. 4
11799,403,21 5 541078} A1 634,082,69 56,359,989, 99
2 Yo 1Tl 0 - 624,21.80 34,278,308.81
A3 799,377.80 ¢ *»o* A9 b14,394.48 52,073,358, 6
i iiod fany 5. SR T
5399, 782,426 47166 IR R HETO R T B
b lmaind L dneg alonoan o, 1, i bk o B
5:199'{34;53 ‘5)}, ‘883280 0.99932 97" 60'039'8 192,434, 34 5651767.5&425“5,’5;7,‘4;?
9 109703193 37 47,56 % 0; 80 B 8810 (J30,504.52 538, 1494 40,820, 101,13
0t T A R
. A : . ; g ¢ <y » 3.
2 h e ! i A
S 0348, 899,14 £ 4 50,04 AR BRI REIN
24 198,345, 703% =515 MLTELTT 08, J88 18 32,280, 313
(4 gl 30 f 32.%45.17 498,915, 11 30,804, 944,17
-3h 198!745.05 1-168:10 0. Sei0S 41 420, o gy 2, 408,900
70 i981408.95 4 t87,%4 3 3 1A U 04120 B80T 5
28 -,8.6-32. 11 9{& 0 lqﬁ' 1. ”01645\18. 26,765,56[.53
L2998, 572,44 IR R '002‘% AL 23,513,(42,0?
130 98,508, : (002,12 48(,928.20 24,310,710.2
~3lv138;§‘:3.§§ FA8100,10,000670 0 ,922-70‘442;599.67-23:1502709'53
SRR L L B
i g Tk e il
5 .98, 142,0 3]: ‘00 8807 0 '83' [Fh:hE8, , 929,169,438
AR el e S LRI IR
P37 97 0b 52 o UG 01000984 %0 R AR T R re e
L38-97,8600 12 14178 < 0,000040 (O0h 00 MBS e
R IR Z&%’% 0':‘.8 A73.66 308,972,97 14,319,340.13
:45‘*?7’653.'0- '$7:4 0100 l B »3?;-32 '353’899'4 4,304, 304,47
TSI F o ~ FARI o i R
TR R R R = RO R AT
1% Jaylanyt 94 Bl 6 g 719,93 7 332,870. 1 H
A3 91, 587000, LR ETER) : - -7660'687 159270 12,251,825, 44
o 1295 0000134, gl 1,562, 100.5
A A B0 el §,gg IR RN 632, 38,93 .3315}019.50 .iol'aoxiimg
4f 95180 163040 B, 42247 7 '306,149,73 10,268,076, 73
PR eE e Bt RS R ke
48 96,392, 17.20,002419 10 (- TS 219900 85063
§ s d ey e : s s peity
{51, 55629 29°5098.89 01003125 0 Ly 458,289, a8 Lnika
52950330, 45 523 41 1303343 - Q.24 { i 26 253,870.47  7,019,329.03
S5Y 5300804 S53A559 ez o 17.0,2150 i 36,412,58 745, 545,00 6,360,039, 15
N EMLE | A 70,208 ! 415,204.21 23h, 875, 3
N g R RSt 50,20 i i 228, 412,63 iR
5b: 93,893.32 0.82708 < .17 81557 . 3%% 0920, L0809 31080008
57, '88,470,89 33 0.0048 ;0.8 7,931, SR 2LENLI8 4T 752.0
8 92, 5%2 16 F50011 00005523 T 0.180070 - 83,49 6,730, 33 : .309 22§ 4 185,562.31 4124“1857«33
S S SR Ll EEI B CWHS GRS WIS W Vs
-3 LB 00004 0293504 0. 144783~ e1T 3,620.81", S 43I9AY 38 1711 693,00 31339 bt
& L e R T R T SR L AR
! 688,41 0,007627 . 0.992375 ' 0,153330 §8.69 14,542,354 2826897 156,209.39 ERAA
8,44 0.00835h. 0.991k44 50, 15080 103,82 14,0200 3.83 5 203, 724.83 148) 606,47 DL
: 001§ . 1600 13 g 41,103.04  7,355,308.48 |
b6l 10l e dlog QT gl 1207 2501 70 B 10 Bk
g8, 10145113110, 0. : (3420 12,021,00- 1orkél 126,412.60 1,47, 405,14
R IR RIS . (L AL 11,5360 e m.eo 119,288, 16  14766, 215,52
2083,762,28'11358:54 1 0.014219 130086 - 195,25 1,036.21 L0 LB Lot
1SR VI R L s R i ey b
T Tes ooty © oriison 130t 080 - i W PhvhrE
7579 257.51 /11 806,28 - 6022790 0. 9432 5 0,119047.7190.46 " 9;£31.57 ° 1,188, 80 91,884, 18 1,155, 674.52
14T L 1200 0075464 0.977210-"0,115580 - 202,69 "~ 9,160,58° 113,300,358, “1,028,190 32
BOLALE LRI LAl LI S R Rl 08,132,187 19, dbb AL < i 0oh 03
Th: 1315495 311406 0.000408 0, 311304 - 0,108945 226,78 8,223.08 #,392.40 13,080, 12 T 807,053. 09 |
R R Y e 0.948346 -1 01108772 238,22 7,754.79 g1,001.82 - gr. B0l 710, 4.8
T gShAT A 8oy 8.964842 S 0,102491 . 248,93~ 7,292.45 .7‘{.678.24 L b ESE T 622,999.5
79° 85844 32 284245 0.043158 0-?@!001 - 0.099700° 253,65 4,813 -64:931-45 D 56109012 -0 SAZ,BRL.34
ik LULL Ol b Ml Ay b L R
BI 40000008 3'152.22 0. 052537 0-%2323 S£0,093977 204,07 §,940.42 51,77-49 C45,962,37  404, 30048
el Lk i D9 0000 21928 S AT Sl ALEL Hai
BTt DI bhnn CHI ihe Avl hna ERRE I
B AT LI SO D0 0.086002 285,38 {,506.84 CAn0mAg bl Bl 408,57
42 SARAL 0 0vig DI B0 4l i 2880 21157630
B AL LA I e - S0 27831 1,785,03 L ls BuLAS < 176,585,588
B7 39,593.34 3,558.54 0,089751 0.917489 7 0.078704 21215 3,396.48 26131002t 03880 LA, g
B0 34 039,82 331042 0.09740A 0910249 .18.076412 %342 302541 241200 8,916,590 120, 100,
| 69 37.520.40 3430208 0, 105504 o “Gorkias 2R TeLA SR CRICE R vt R R
: 4496 - 0072026 - 239, 3, 13,990.11 - 13;781.34
nA e AR e 1‘35213‘;




JERK (!SV!QRE) Ulun T;?lososu 1790

1* 13 25

¥ B Iy B F ST T v ¥ ll(l+!) L1 -

0 100,000,00 1:4a.oo 0.000480 o 999520 75 1000000 48, 4T 1oo 000,00 8, 634 54 52,902,610, 34 599 036,34 73,182,766.37

S 99,952,00 - 47,98 - 0.000480 0,999520 . 0,948573 45,0 .95,305 81 8)388,05. 2,802, 610,34  550,401.80 70, 280, 158,23
299,304,027 47,95 (.000480 S978037 43,56 937036546, 543,04 2,705)804.53 381,813,753 47,477, 545.08
3 69,856.07  47,93 0.000480 908510 42,17 * vo 720,26 < 849948 2,612,090.89 573,270,714, 771, 141,35
§ 99,808, 14 ~ 47,91 0.000480 ‘879913 4083 6782048 845731 2/5101370,62 A T71.23 £2,15,b50.47
5 99,750,23 © 47.88 0.000480 2° §5,017.27 /B)416. 4B 21433, 548014 . 556, 31392 §97438,279. 84
§ 99,712.15  47.86 0.000480 " 2,301.bb 81 376,96 € 2,348,530,87 §47,897.43 57,204, 731,70
7 99,664,43  A7.84 0.000480 8338705 20264, 129,21 539,520,439 54,856,200, 83
8 99,606,65 47,82 0,000480 9 8 301,861 2,186)536.47 S31,181.79 52,589,97L.82
§ 99,508.83  47,79 0.000480 CRV265.80¢ 20109, 47853 522,880, 14 50,103 415,19
10 99,320,04 47.77 0.000480 CB,231.00 2,004, 76426 S14,814.34 48,233,980.46
99,473,277 47,75 0.000480 1 8)197,49 5 11962, 484,30 506,383,258 46,259,222,40
12 99,425,924 s 0. 000480 0.9995 8, 164,96  1,897,514,28 498, 185,76 44 294,737.80
{3 99,377.80 41,70 0,000489 2;;5,133,474. .924,773.25 190,020,81 42,404,223, 23
[499,730.10 47,68 0.000480 v 8,102,99 :4,799,206,62 48),887, 14 40,379,444,38
15 99,282.42 47,60 0,000480 8,073,468 1;695,729,00 " 473,784,19  38,020,237,9%
(b 99,214,76 47,43 0.000480 -8,044,91 ~1,634,279,16 465,710,688 37,124,508,86
17 99,187.13  47.81 0000480 8,017,253 2 {,574,792.05 . 437, 665,97 * 35,490,229, 74
18 99,139.32  47.39 0. 000480 7,990,468 51;517,205,07 449,848.72 33,915,437.86
{9 99,091,93  47.56 0.000480 7,964,584, 461,457,57  441,658.24 37,398,232.5)
20 99,044.37  47.54 0,000480 19394 _11407,450,67 43349368 30,936, 175,07
20 98,936.83  48.11 0.000436 7391519 1,35, 247,61 425,754,20 " 29,529, 284, 40
20 9,948.12 4898 0.000495 TR0 38 1 304,6739 4177839,01 28,174,034, 73
2% 98,899.74 50,04 0,000506 TVET.91 1,055,714,71 A09)947.43 24,B49) 33,50
2% 99,849.70  51.50° 0,00051 LT104AL69 - 17208,320,66 402,079,72 25,613, 648,79
25 98,793.20  §53.15 0,000538 7082054 11 (, 4107 39H235.03 24, 405, 128, 13
2 98,745.03  E5.10 0.000358 179840 10118;029.95 386413049 23,242,B84.46
|97 46,689.95 957,34 0.000581 7,775.16 1,075,038.33 378,b15.09 122,124,856.90
C28 95432.60 _ 59.97 9.000608 0. 1.1,251,75 1,03,428.15 370,839.93 21,049,817.17
79 98,372,647 £2.89 0000638 - AT,126.03 ¢ 993, 144,70 383,088.18 20,016, 372,02
30 98,50%.75 66,00 0.000670 ) S17003.93 7 954,195,06 -359,360, 16 19,023,247.74
D31 98475 49,50 0,000706° 0,999294° 0.371029 24,97 36,525.517,879.45 . 916,417.18 347,436.27 18,049,092, 68
37099,374.25 713,29 0.000745, 0.999255 70, 359350 “25.50 - 35,150,82 7,654,477 1 479,891.61 339,976,78 17,152,875.30
3398030096 77.26 0.00078b 0,399214 0.34803% 26,047 34,212.98 77,628.96  BAA,540.85 312,322.31 14,272,183.82
34 98,275.70 G182 D.000BI1 0.999189 “0,337084 26,65 - 33,109.62 17,002.92 v@10,328.28 24,495, 04..01, 428, 242,97
19814208 86,3/ 0.000880 0.999120 ¢ 0,326473 27.3L. 32,040.78 7,576,27 -5 170,208,65 317,090,42 14,617,914, 59
1 96,055.71  91.19. 0000930 0,999070 ;. 0,316197 - 27,93" 31,004,953 7,548.96 - 745,177.87 309,5(4.15 13,840,696.04
17 97,984.52 96,40 0,000984  0,99901b & 0,306244 < 28,59 30,000.06-7,520,04 . . 744,172,94 301,965,19 13,095,518,17
18 97,958.12 104,78 0.001040 0,99896) 0, 296604 29,24 - 29,028, 12 7,432, 44 "' 684, 171,88 294,444,153 12,381, 145,22
39 97)766,34 107,64 - 0.00101 0,996899 -~ 0,287268 - 29,95 .~ 28,085.17 7,463, 21 £33, 143,76 284, 931,71 - 11,897,173, 34
10 97,458.79 - 111.67 -0,0011b4 0,998836 70.278226 . 30,63 27,171.18 27,433,287 627,058,59 279,488, 50 ll,o’z,ozv.se
81 97,545.00 © 123.49 1 0.001266 0.998734 -0, 289448 ° 32,23 7 26,785.28 7,402,637 7599, 887,41 272,035, 24 10,414,970, %
A2 970420,5 134,54 0.001381 0,998619 2 0.760984 - 34,00  25,425.67 "7,370,40 [ 9,815,003,
43 97,287.00 147,29 0.001514 - 0.998486 < 0,252771 38,08 24,591.34 7,336,379 - §AB 8 9,241,481, 44
Ak 97,139.70 © 161.64 - 0,00(h64 0,998338 2 0,244015 38,33 23,781.22- 7,300.7% -, .8,693,304,99
A5 9b,978.07 - 177,47+ 0.001830 _0,998170 :0.23710 (40,78 - 22,994,33 =7, 262,01~ ~‘e,259,719,av
$5 96,800.60 194,767 0.002012 “0,997988 50,229545 " 43,3277+ 22,229.79 <7,22,28 | - 7i‘59,?15.qa
47 96,609.84 ¢ 213,31, 0.002208  0,997792 '30,222417 145,950 21, 488,74 -1,177.93. . 7;193,108.42
48 96, 39253 © 23301770, 002419 10,992581 . ¥0. 215416 - 48,65 - 20, 74,45 27,131,9 16,739,528, 44
4% 94,159.36 - 254,05 - 0,0026427 0,997358 %0, 208437 <51;34;],70,062.20157,083.3 ; §,309; 433,61
50 95,905.31 *. 276,02 - 0,002878 ° 0,997122 -:0,702068 - 54,92 (9,379, 31.577,032.00 . . §,89%,108.03
51 95,429,297~ 298,684 5 0,003125 0996878 ! 54,64 18,715,38- 6,977,98 5,500,838, 49
52 95,330.45 732241 7 0,003382. 0.99 59,19 18,069,40 §,921,34 5,127,951, 44
53 95, 008.04 - 346,59f;8iooxa4a_,o.99 S6§,827 17,441,6376,882,1 4,773,779.%
51 9h,661045 1 371,435 0,003824 7 0,99 AT 1,830 800, ’ 2,437,677391
55 94,190,00 396,68 1 0;004207 0,99 J6ATE T 16,280.24° 8,738, ,1{9,0(7.4&
58 93,893,32 422,43 1 0,004499 0.99530 68,24 15,659.98'% 6,410, 11,817,188,03
57 93,470.89 © 1449,507 0,004809 0,99 “70:32 715,098,824, 802, - 3,531,593, 8¢
58 91,021,3% A78.594 0,009146 0,99 72,53 14,553,238 - 6, 931,84 3,261; 663,89
59 97,5470 T3l 117 0.008528 0,99 (75,0017 14,022,60 -6,459,30. .+ 3,008,830, 27
b0 92,081.59 347.50% 0,005949 -0,9940 17482 530600 1 384,28 75 . 2,164,350, 11
6 90,484.09 " 588.51%0,008434 0,95 (81,03 13,003,725 8,306,47 - 2,540,292.55
62 90,695.48 633,34 70,004990 0.9930 84,71 12,512.92 76,225,442 1,327,541.20
83 90,260.12 888,41 0,007827 0.99 88.90 12,034, 34 6,140,735 . 2,127, 754.09
b4 89,5771 748,46 0.008356 0.99 93,61 11,568,63 6,051.84 1,740,557, 90
63 83,923.25' 2B16,02+ 0,009187 0.9 98,85 11,108.94 5,958.23 {,783,357.05
6h 89,097.23 - 903.92 .,0,010211 0, 106,05 10,660.42 5,859 f,401,722.83
67 B7,103.31 1,000.86°"0,011502 0. 8113.84  10,218.62° §,753.34 [,409,197.56
68 86,101.45 11110, 11+ 0.012893 0. 241 9,183.32 §,43 13073827
67 0459134 1,229.06°0.014481 0. .00 9,388,217 5,31 1,175, 485,87
70 §3,742.28 1,358,54 . 0,016219 0. §,921.80 '5,18 1,083,829
71 82,403.74 1,498.357°0,018183 0. 8,506,583 - §,24 94 314,45
72 80,905.39 1,447,868 5.02020368 0, - §,088.97 5,09 837,130, 74
73 79,257 51 11806, 28°5°0,022790 0. ©7,674.78 4,93 N
T4 1745023 1,972,221 0.025464 0, 7,263.80 " 4,781, T8, 871.15
75 15,479.00 2/144.060,028406 - 0. 6,85h,01 " 4,56 5 516,389.92
76 7%,334,93 3,209,751 0,031632 9, 6,451.38 4,39 30,32
77 70615.22 2H498175::0,035158 0. 6,050.85 "4,201.89 439,120,480
76 b8)51B.47 2,672.15° 8.055399 0. 5,454.35 3,999.89 360, 380.t3
79 65046132 2,841,450, 043148 0. 5,202.80 3,782,28, X keLAT
80 ; 63003.87 30003.84“D.047877 0, 1,877,011 3,562,25 1280765663
B, 40,090,03 3;152,22 .0.052337: 0. 4,498,338 3,337 238,684, 6
82 56,847.81: 3,283, 84 £0,057762° 0, 4,127,909 3,108, 01, 989,71
€3 . 53,364, 17, 3;393.88-40, 063361, 0, 3,747,031 2,877, 8 19,593, 1§
B4 50, 170,29, 3147971 0.069348° 0. 3,410,2% 2,646,054 {4,324,5
83 4b, 691, 08" 3;33 '20 L0 0, - 3,080,207 2,414.57 14,312,55
84 43,154,98 3,54(, 62 #0.08253( 0. 2,752.3t - 2,190,599~ 35,738, 84
By 39,593;36;5,553.54é;0.0G??Slf 0,91024 18 245002 1,970,109 . 1 ; 17,130,582
© 34,039.82:3,500.42 7 0.0974 4.mm»wmumn 2,160,027 1,757,21 . 12,730.68  (0,829.70 - b2,481,7%
msnnmmww&mwowm 10030048 192,95 1,068.26 1)553.44 " mmummwﬁ“,mmm



T

b E,;R"‘Fm;- W FE L e Ek‘”n/'v”“ :
g,“ 478 s a; :

. ¢ ~Bx

.'x o
, i A0 b MR
FITTU TR R =Y IR b 3 d 7= SR me S s st Sdriainiett g =
20100, 000, 00:48:247 7090, .99 500000 475,48 100, o0, oo 48,458,153, 142,910, 16 644, 156.21 - 85,108,692.49
£991975,30 4 24159 4010002 § 0, 970874 Foxr oe: 0 e, 4017304209110 16 - 455,698.06 BY, 958,781, 3¢
199! £0,94259 ~ 22,59 94, 213304 % 8,410,902, 945,847.76  447,261,89 76,915,870, 18
99,925, . U3 ST 61388307 20850,834,77 630, 852,99 75,910,020,42
491 BN ae,7so,9g§;a,366.sa SIT0IE8, 35 630, 4RL.8T 13,116,381
49, 20 56 Bor50 407 6, 345.00 2,671,427, 39 492,098.31 70,366, 199
1k 9] 484 20005, B3,624,39 18 324,43- 2,565,273.00 - 611,753.22 &7,686,71.95
1549, CS[9AT BL 18,675 8,304, 3752, 501,848, 61 605,428.80 63, 101,498,935
480 99, 89409 - 1869 7878507 6, 204,91 °.2,420,479.94  597,124,42 62,599,850, 34
99, BT (34 TR MTIATT 8,266.22”2,341,694.81 58 40,179,376, 41
4101 99, {0TH U700 - 74,225,60 B, 247,87 2,265, 05.40 §00,373.90 37,837b75.54
Al 59, 20 175277772, 044. 08 ‘;3,229;213 20190,997,40 572,325.83 35,572,452 14
2igl99, 494 8071637 69,930,385 B202:00..2,118,95t.50 5a4,095.95 §% 381454, 34
41399, A4 80951 - 16,28 - 67,076,807 8,195.83 - 2,049,021,13  555,883,33 51! 262,305,
99, i1 18 715,80 . 85,883,538 179,55 1,981, [44.73 547,487.53 19,213,481, av
fla g, 2 -2 52015030 63 948,80 ) 163,75 © 1915,240. 080 §39,307.98 47, 232,33
“Ab 99,605, HLH 67 (488" 62107067 * B 148,42 11851, 32,01 531, 344.27 45,317,076. %
U174 98,580, ? 5 P U445 160, 148,10 -8, 133,53 1,789, 241,13 521,194.81 43 4680784075
S 99,556, 33 459 3 {4002 <SR'V78.65 BI119.08 1)728,993.03 515,082.27 - 41,47, 923.b]
2191 991531, 74 25241 58:: 0, 400247 g CAAL SHTALES . 8)105.08  1'670,504,18 506,743.19 39,947,50.55
7207 99,507.44 " S4i58 0. - 1320 55009670 T BLOSL.AS 11013075242 49638013 38,277,014.48
(207 99,482,58. 25:170,000253 mmnmmm,&nsmwnwwm45ﬁmu4mmw3uumm
S92 99HASTIAL: E0ho06" 0,000282 . 0:599738 . 0.321893 13,20 §1,906,08  8,065.10 1,505,181,13 482,688, 44 33,104,b03.63
i sfmwhmmommmomm'mm mumammm4um%4MMﬂzuwmz
Caatil . 00233 01999717 * 0491934 (3044 48,900.33 8,038'59 1,402,8%4.01 466,551, 44 32,148, 14,4
29,517 0,000097 0.999703 © 0.477808 1388 47, 462.b1  8,05.18 JISN, 99308 45851284 30,743,255 a8
$1310 -0.000313 0999487 - 0481693 14,00 4606852 B10LL.4T (13065307 450,487,690 29,359,281 .¢
SS2067 0.000331 0,999649  0VASOL)  1A.3T  ALTIOTE  7,99747 1,h0,464.55 482,476,72 98,082, 136, 9%
0075 01000350 0999650 0437077 1ATS L AVEE  T9an Al 1215175307 AMiATE.T4 24,822,286.15
192 0000372 0.999628 - 0.AM346 (3.2 © 42,115.50  7,968.3¢8 1,177,359.61 126,495,064 15,606,517, 58
39049 0.000395 0,999605 < O-411987 (5.A8 40,878.B3  7,953.15 1)I30,24,10. 418,927.28 24,434,150.%7
175 01000821 0.999579 £0.399987 . 18,21 966148 193147 1089,370.48 A10)574, (3 23,108,908 8
15t 10,000449 | 0999551 "10,388337 16,78 33,495.88  7,921.26 |, 49,7u 03 4020836, 66 22,214,536, 18
;1 0.000478 0,992522 : 0377026 17,34 37,357.86  7,904.48 1,011,200,13 394, 715.40 21,164,635, 3
141 0.000509 0,999491 © 0.366045 * 17.91 35,2524 7,887,144 973 a49.29 386,810.92 20,153 26,20
175 01000343 0999457 | 0.35933 (855 35 UUB.47- 1)8A9.23 1 937,596.85 78,9278 19,179,718.92
7;1 0000578 0.999422 0.345032 19,15 34135467, 7,850.68 " 902,418, 23 371,054.55 18,242,162.46
{01 0,000417 0,999583 -0.314983 19.84  33,122.06 ° 7,831.03 BLGI282,78 343,200.67 17,118,763.5)
1300000654 0.999746 10.325226  20.41 32,137.50 0 7,811.69 - 835, 160.71 355,370.34 L&, 471 481,05
1730 0,006 0999304 0:315754 21,07, 3018103 7,791,268  03,028. 2x 47,560,45  15, 636,320, T
93 0000739 0.999261 “0.306557 2071 3025080 L7020 17L,@AR.16 3W,Te5.37 14,833,247, 12
(01 0,000781 0,9992(3°:0,297628 - 22,25 29,348.97- . 7,748.50 . 741,540, 37 331199907 14,081,454.9%
70700000809 01999181 +0.28895% 22,04 . 2847089 ©71126.25 <I7M2, 241,40 32425066 13,319,864, 0
13 0.000855 0.999145 280543 - 72,93 20,619,97 ~ 7)70%.b1 - §BY)769.30 316,524.41 12,607,428, 20
A3 0,000889 0,999111 .272313 W3 ’6.792.53 7,480, 256,1i9.5} W08,620,80 11,923,803.70
A9 0.000992 0.999008  0.204A3F 28,03 |, 29,98%.09 7,638 429,18, soi. 0.2 1127,004.10
S0 0.00009% 0.998908  0.258737 24,80 " 25,200.10 - 1,832.8 ,~<603,367.86 11,482,% 10,638,347.2:
30 0.001197 0.998003 -0.749759 28.41 24, Mb.il 7,805.73 578,160,717 285,850.03 10,084,979, %
0.00(297 0.998703 Q241999 29,85 23,005.66 7,577.30 533,714, 778, 244.30 9,4s6,818.39
VB30, '57 0000139 0998604 0.234950 30o15 2198537 1.SATLAT  530,008.98 270,464.95  8,903, W03.9
50 97.494.20  (45.56 0.001470 0.998510 -0.22B{07 3224 22,784.74 ],516.32 ' 501, 023.51 263,119.52  8,373,094.9
L G G b Lo B DSl s e
2, o . 5013 - 33, 2 . . 19,12 - 7,1 12,44
3 371231.33 {55 LRl SEBR RA %4;26 0910 17,00 - A2 IE 2400848020 6,918, 1978
54 97,05L.74  179.06 0.001845 0.998155 0.200670 3524 19,8702 738241 421,897.13 233,251 19 8,476,002, 47
55 96ian 16 18,76 0.001930 0.598082 0.196757 .87 IMOALAT . T\B41.17  AG2125.76 205,868.78 8,034, 10530
55 §6,63840  197.06 0.002018 0.997962 0.031036 3655 1847242 731030 3eLié2sl 213,520.82  5,631,479. 74
57 96,4330 207.13 0.002147 0.997853 Q. 8472 331 11,8785 120473 364, 690,41 211, 210,30 . 5,268,102
55 96,5006 208.29 0.002267 0.397733  0.180070 3816 11,33 .zs 120740 344079286 203,935.57 4,304, 028080
59 9001187 200,67 0.002801 0997593 0174825 3015 19507 7,199.28  329,45%91 196,690.12 4,587,735
B0 9584120 24440 0.002550 0.997450 049733 40,27 1&,337.47 . MAse M3 302, VR3804 139,498.04 4,221,380 03
0 inSeE0 25083 0002118 0.997202 0.16A7& ALY 1S SR TGS . 296,30001 18,380 §NS0K
62 95131697 276,95 G.001905 0.997095 0.15990 43,62 15,232.93 - 7,078.28 © 180,637.37 175,2i8.86 §,418,]31.1%
1G5 06002 296,20 0003116 0.996B8F 0.155330 44,67 14,785,686 7,035.27  265,384.44 1h8,180.37  3,396,094.80
60 476381 JIT.74 0003183 0.996647  0.150808 48,52 . (4,130,927 6,990.80 - 230,b18.78 {1,131 3,072,709.1]
B G4 442.07 . 34284 0.003630 0.955370 O.AGAI3  AG.TY  13,828.16  6,944.07  238,327.8t 134, 1i4.71  2,822,090.58
6h 10123 379,89 0.004037 0.995963 O.A2MT  §243 13, 36.bb 6,835 2AINTL L4 A7 2,385,780.02
67 3T R2L 0004521 0995477 0.138009 5b.80 1293482 8,842.91 209,123.05 140,215.30 2,363,265.01
b5 029943 A7h.67 0.005109 0.994391 0.133989 82,00 12,500.09 &,786.1  194,188.43 133,030.39  2,194,149.3
67 9187276 SH.58 0.003813 0994137 0.130086 68,13 12,070.97 &,724.00 . I8L867.34 126,646.28 1,957,951
0 97,263.48  Ai4 14 0.000635 0.993145 0,126297 75.31 11,6502 . 6,633.96 © 170,812.37 119,822.17 1,774, 264,20
791 6eh. 04 70173 0,607635. 0.992345  0.122619 B354 11,240.35  6,580.85 - 159,957.25 113,7h6.22  1,402,631.82
77 50,960.11 803.61 0.005834 991166 0. 419047 9288 (0,829.42  6,497.11 - 148,716.%0 108.685.56 11442,694.57
739016370 0.060215- 0.949785 0115380 103,35 10,421.12 - 6,404.23 7,867.49 100, 168,45 1,293,971, 8k -
74 §7,142.48 1, 054 53 0011617 0.78818% o, 0i2204 114,89 10,004,24 . §,300,88 - 7,466.37 93,784,220 {,156,090,18
15 B3,i06 10 [,205.00 0013664 0.988%36 0.108945 (27,46 9.607.87 - b, 18398 - 11745213 BT.ABI4 1,028,091
To 84,96%.10 1 372 G4 0013784 0.98420a  0.105272 140.99. 9,200,38 4,058.51 - {o7,844.4b §1,297.35 9LL, 131 68
71 Eb10.16 1,580.50 0.01829 Q981770 0.102691 135,59  8,791.42 531054 96 64408 75;218.82 80,3123
T8 84,049.37 1,170 00 0.020059 0.978941  0.099200 171,33 &,39.77 - §,741.95 - 09,8286 49,320,27 04,8415
19 B2 DI9.7 2,000.36 0.024336 0975664 - 0.0%7% 18818 7,94.37 - §,590.62 "¢ BL 47N 43,539.37  hl4,030.30
80 80,27.20°7,257.58 0.028122 0.970878  0.093977 205,98 154822 346243 T3508.52  37,968.00 S, %5760
Bl 7800988 2,53016 0,038 0047319 0.091240 220,48 71150 513647 . 85,0640 32,5823 0T,849.09
82 75048547 2,829.05 0.037478 0.942522  0.088582 243,30  6,685.69 L,97L.5Y 58,845.60 47,3978 39,8847
BY 726540 3,137,31 0.04310 0.958B20 0.086002 261.9h  &,24R.63 4,720.88  S2,199.11 42,397.80  335,036.%%
B4 49,317,138 345,03 0.043653 0.930347 . 008437 279,82  5,804.67 4,486.72 45,910.40 37,869.17  282,879.88
65 06130 3,763.52 0.056650 0.943150  Q.081065 296,21  5,355.78  4,186.90 . 40,103.82 3320230 206,949,
Bb 6110378 K,031.27 0I04SIES O93AEIS 0.078708 30957 40T LEM.LY O Ws0.04 2900549 196,885.58
87 3606030 41332009 0.07438 0.92561B  0.076412 320,30 A5O3 36003 204648 25,074.80 - [82,113.54
88 53,4103 4,300.41 Q.084b1Y 0.91533? 0.074186 TIR.54 T4l 24 15,3604 21,543087 132,260,064
B9 49,383.90 4,730.59 0.095860 0,903140  0,072026 330,80  3,554.39 2,930.20 - 20,398.82 18,2833 106,871, 04



24,704 0,00 423,92 100,000.00, /7,
0¥ 424,601 23 223,16 - 95,828,387 6,
I 99973531 TERY SIS 6
24,48 29997337 0,908510 4 21,72 " by
VN 7 0.999753 - 0.879913 21,03 &,
LAY 0,999733 .: 0,852218 *£20.3b &,
o 24,66 .0,000247  0,999753+,40,823391 149,71 b
" 3Aeh 00000247 0999753 Q1910 319,09 Y
24,69 20,000247 0,999753 ¢ 0, 774247 .18, 48 i g
) (000247 0,99978355 0, 743876 717,90 IR ]
) 000247 0,999733 -0,726272 5,33 2 4
24,53 70,000247 0.999733 7 0.881270 %516, 25" - 67,925,357 b, k|
24,42 0,000247 0,999733 -50,65982617%419.73 ¢ 63,771,01 - &, % 227,49 --451,983,97 4 05
b1 0,000247 1.0,999753 . 0,63 215,23+ L 43,680,007 b, =1,809,451,98 -445,209.95  43,339,522,06
81 0,000247 70,9997537.50.4 714,79 b1,665, 187 4, <11, 745,766,968 438,481, 47, 41,5330,070,07
24,60 0.000247 0.999753.: 0, 4,28 - 59,709.37.: 6, 1,684, 101,82 - 431,768,482 739, 784, 303,09
24,60 0,000247 0,999753-70 1383 97,015.02%, 4, Z1,624,392,45 - 420,070,33 - 36,100,201, 27
24,39 0.000247 0.999753 .0, w153 95,981,928, #1,368,376.84 +418,186,32° 3b,4735,806.81
24,58 0,000247 .0.999753 0 12,97 54,206,394, p !510,59‘.92 411,715,14 .34,909, 231,97
258 0.000247 0999753 + 0 U056 - 326707 - b 4R0.82 1156 T86.53 4030050,35 33)3981437.06
A7 0000255 0,999747-71 0 ~-12,43 50,822,417 © 6, % 1,403,901, 37 © 398,415,53  31,942; 248,42
‘06 0.00021 0999738 0 49049 49'210.28  661.81 11383 07,90 076476 30,538 47,15
21,05 0.000272 0,999728 % 0.4 12,53 47,648,80 b, 1,303,868.62 383,165,435 24,185, 268.28
28,13 0.000283 0.999717 -~ 0.4 12,64, 46,136.40 - &, 11,206,219.82 378,539,13 27,881,399. 64
29,90 0.000297 0,999703; 0.4 CAL8Y 44,671,520 6, +1;210,083. 42 371,963.36 - 26,623,179.82
3010 0,000313 0.999887 - 0435370 <1310 43)252:55 . &, MESIAIL90 343,380, 24 25)4151096.40
.87 0,000331 0.997649 -7 0.4 13042 AL871.97 0 4, 1,122,159,35  338,815,96 -24,249, 484,30
34,79 0,000336 0.999430 5. 0.4 13,74 - 40,546,346 - 6, 1,080,281,37 352,260.80 - 2%,127,525.13
0.000372 0,999628 - 0.395538 1A, 14 39025634 - 0307300 M5, 710.06 20 047 M7
39,19 0.000395 0,999605 . 0.3 ~14,04 38,006,32 - &, ;000,478,488 ©339,191,07  21,007,508.76
41,75 0.000421 " 0,999379.7 0.3 15,00, 36,793.63 b, 962,472,146 332,617.22 20,007,030, 08
44,51 0,000449 0.999531 Q.3 15,49 35,622.43: &, 925,476.51 - 326,177.91 19,044,5537,9
47.36 0.000476 0.999522 - 0,348039- 13.96  34,485.65 4,444, 890,034, 08 - 319,493.61 - 18, 118,881,490
50,41 0.000909 0.999491 © 0337084 © 16,46 13,384.18  6,4 855,568,483 313,224,79 - 17,228,807.32
53,79 0,000543 0.999457 . 0,326473 17,00 32,318.89 b4 £22,164.25 306,771,94 -14,373,238,88
57,18 0.000578 0,999422 - 0314497 17,51  31,282.66  b,419.40- - 789,847, 3 300,335,355 +13,341,074.43
61,01 0.000617 0,999383 - 0.306244 ~ 18,10 30,280.46 6,4 v 758,584, 71 - 293,916, 15 14,761,207,27
i ,000654  0,999346 - 0,296604 18,57 - 29,309,283 . &3 .- 728,304.25 207,514,727 - 14,002,422, 56
48,73 0.0006%4 0.999304 - 0.207268 19.12  28,368.09 4,3 2 698,995,02 281,170.48 (13,274,318.31
7293 0,000739 0.999261 0.278226 - 19.65  27,436,03 4,1 +670,626.93 274,765,25 '12,575,323,2
77.00 0,00078f 0.999219 . 0.269448 ~ 20.10, 26,972.14  b,3 Cb43,170,90 268,419,103 11,904, 694.37
80.70 0.000819 0.999181  0.2b0986 20.40° 23,715.43 - 6,3 616,598.75 262,032.70 " 11,261,523.41
84,18 0,000855 (.999145 -0.252771 :20.61 24,883, 6,2 590,883.12 255,786.33 '10,644,926.72
87,45 0.000889 0.9991i1 0.244815 20,74 24,081,85 - &,2 565,997,33- 249,500,406 10,034,043.40
97,49 0.000992 0.999008 ~ 0,237109 s 23,301, 6,2 ;- 541,915,49 243,235.03 9,483,046.2
107,51 0,001095 0,998903 :0.2296435 9t 22,541,494, 2 2. 918,612.40 236,990,453 “B,746,130,78
117,40 0.001197 0,998803 - 0.222417 .24, 21,813.56 . 5,198.31 - 494,065,21 1230,768,23 - 6,427,318.3
127,05, 0,001297 0.998703- Q.215414 ~-26,51  21,101,64  6,173,02 = 474,231.48 124,569.92 . 7,931,433, 14
15657 0°001396 0998608 . 0.208A35 27,40 20'410.92 " b, 46,51 "~ 453 150,01 21839490 i 7,457, 201,36
145,36 0.001430 0.998510 " 0.202068 - 28, 19,740,853 . 4,118.92° - 432,739,410 212,250.39 . 7,004,081.4%
134,22 0.001581 0.996419 . 0.195707 - 29, 19,090.98-  6,090.43 -~ 412,998.23 206,131.47 4,871,312, 3%
162,45 0,001648 0,998332 ".0,189347  -29, 18,460.82  &,061,20 <° 393,907.27 200,041.04. : &,158,314,15
HOL ool i e WL el Bl USRS [nenes - 5o
79,08 0,00{845 0.998155-.0.177802 30,84 17,257.69° 4,001.02 7" 357,596.54 [87,948.47 .5,386,940.43
18776 0001938 099602 7 0172205 3132 16 681,45 3,9700187 " 340)356.86 181947.44 * 5|031)36.88
197,06 0.002038 0.997942 ; 0,1h4783 3%.33 16,[2%?16 ©§,938,86 <7 323,695.28 175,977,208 " 4,691,025,03
207.180,002147 0,957853 - 0,161535 32,41 - 15,3870 - §,907.03 - 5+307,528,07 170,038.42 ; 4,367;369.80
218,29 0,002287 0,997733 .. 0,136450 - 33.08 15,084.83.7 3,874, 291,940,357 164,131,397 4,059,841, 73
230,87 0.002401 0,997599 ©.0,15(526 33,88  14,557.36 ~ 5,841,347 276,875.74 138,256.78 ~ 3,067,901.3a
244,40 0.002350 0.997450 - 0.146736 34, 14,065,29 . 5,807,469 vx:262,318,38 y 419,24+ 3,491,023,42
259,83 - 0.002718 0,997282 . 0.142137 .- 33,77 13,087.82° §,772.95: ;607,53 < 3,228,797, 13
276,95 0.002905 0.99709% - 0.1376863: 36,93 - 13,124,384 5,737.18 643 ,834.60 -7 2,980,454, 14
296,24 /0,003H4 0,994884 - 0,133329 - 38.25  12,674.30 5,7 ,097.42 -, 2,745,78d.8b
317,74 0.003353 0.9968647 ;50.129133 39,74 - 12,237.10 © §,662.00 3917 22,50, 47,9
i342,84 . 0.003630 0.994370 -"0.125088 + 41,83 11,812,18 3,4 735,16 5 2,315,381,30
103,23 379,89 0004037 0.999948 0.121131 44,57 la,398.34 25,8 12,90 -1-2, 118, 751.7
87 93,723,300 423,91 0,004523 0,999477 5 0. 147318 48,17 10,995.47 - 5,536 32,16 01,933,934, 43
88 93,299,437 474,47 0005169 0,994891 - 0,113626 52,44 - 10,601.20 . §,4 95.99 M;1!760,515.?l
49 92,822,76 -4539.58 i 0, 7. .}10049 57,91 - 10,215.05 0,4 07.99  1,598,092,87
10 92,283,148  “4l4.14 0, +:0.106585 43,40 9,834,00 5,3 1072,45 .71 448,271.02
S71 91,689,041 101473 50, : 1046 7,462.99. §,3 634,41 1,304, 064,22
72 90,967.31. 780361 0, ) 82 9,094,968 - 5,2 378,78 ; 1;172,89%.42
C 73 S04a3. 700 92L.02 4] B3 B0 5 13530 * §1050'565-40
T4 89,242,481 ,054,56 0, 79 B,369.87 - 5,0 74,968,484 - 937,372.73
75 88,188,100 1,205.00 ¥0. h,01  B,010.42 4,9 49,868,386 7432, 850,77
16 86,?93.10;‘,%72.94 20, A8 7,692,271 4,8 64,903,87 - 5 736,778.4%
17 B5,b10.1671,560,39 70, B 94042 4T £0,023.39 . 548,475,
78- 84,049,57:1,770,00 0, 47 5,936.03 4,4 263,89 758,226,
79 82,279.37:2,002;36 0, 00 £,376,23 4,4 : 471 -0 495,010.12
80 80,277.21:2,251.36 0, 26 6, 214.21 43 3 48,139,93 - - 428,832.84
81 78,019.60:2,534: 16 "0, 01 5,849.30 4,168 41,803,468 - 349,209.40
B2 75,483.49:2,829,05 ¢, 95 5,481,24 © 3,9 37,636,679 - .31%,780.49
AR R 89 510974 3784 365372 35248 201,54
84* 49,319,13 3145181 4, 21,72 47352 - 3,3 29,869,70 . +; 226,103.43
83 4k, 007,30, 3,745,920, b ] 240,46 4,138.4% 1.3 4,299,38 v 7189, 115,07
B 205 78IS GOl 0Lo3iRlS 25070 398079 340 2,956.77 ", ,154,861.92
g7 58,242.5f'4i322§19 h ,8 4382, 0,925418 1% 0239,45  3,00417 - 2,8 2 19,894,432 128,987.24
88+ 53,910, 3244581341 -0, 084811, 0.913387 -0.059934 264,78 3230017 2,9 7,003,197 105,058, 29
B SR (O 0iTeHAb 00NN 2i5g6. Db 12)3 HIRRERE A TR




A b KT i bl P A i T SR it a8 R v, o3

4 LUTALYA (A et B .
ot 1315 ‘3¥§ : TR ! v © ~163- EK ITI-APPENDIX'TIT/1'<-" ¢ ' <i.p
AR f %%sixf“‘“f SR Copn Ges Ul G0 k-t Moo i R S "
? 10,0004 ﬁ§€f'5334 0.05330 0.984670 *.1,000000 1,488.35#:190,900t30%;l4,366.75 2,940,066,81  826,433.t8 72,547,241.80
. wAu?ggfu;mwmm.mwnm: 970074 71,647093/599,035712,678, 41 2,840,006.8) - BI2,006,92 £9,437,194,99
2 F98,300 14 L 52 0.000530 0.999470 ©0.942398 47,57 92,742.95 12,806.77 2,744,467.78  799,188.31 4b,767,126.18
(3 198,339 37 % 39 40,000400. 0.999500 - 0.915142 34,83 89,994.12 12,759.19 2,631,724.83 - 786,38L.73 64,042,660, 79
4 198,300 ] 4 A0 3370,000330; 0.999670  + 0.868187- 26,47 " 87,338.28 12,724,534 2,561,730.72 173,620 8 61,390,935.34
15 1.98,267; 4 132 .0,000330° 0.999470° 0.862609 26,80 BA,J8S.9B 12,696.97 2,474,392,44  .760,698,01 18,829, 204,84
(6 198,235 4 H:30 0000300 0.999700 , -0.B3748% 24,39 82,210.77 12,669.21 2,389,4b.48  T48,201.94 56,334,812.4
] 438 5029 £0.000300¢ 0:999700 - 0.813092 2289 79,849.65 12,844.88 2,307, 356,19 715,332.80 33,483, 185,93
g gi,; £ 29 .6,000290 - 0.999700 ;0. 789408 22,13 77,901.04 12,621,99 2,227,306.94 ~ 122,881.79 G1,637,873.73
LR A 07 £0,000280° 0,999720 %, 0766417 -+ 20,09  73,220.50 12,599,76 2,180,003, 50  710,263.8] 43,430,723.24
10 ; iu*uzl 10000270 7 0,999730 % %0, 244094 - -19,51  73,010.49 12,579,467 "2,074,784,00  697,66b.05 47,280,117.70
: o 126 £0,000270° 0,999730 +-0. 722420 - 18,24 70,864.47 12,360,165 2,001,773,30 . £83,086.38 45,205, 533,71
: SR VE30 [0,0003100,999690 - 0,701380 20,43 68,782.22  12,541.93 1,990,909.08  612,326,22 43,203,740.20
: i 5? 99;0083901 /999610 ©0,680951 25,78 , bb,738.43 12,521,50 1,862,126,81 - 6J9,984,29 41,272,841.1]
§ % 81 ¥0,000520 1 0,999480- 7 Q.861118 . 32,73 . b4,788,22 “12,495.72 1,793,368.39 47, 462,79 39,410,124
1§ 850:000700° 0,999300 <0,541862  + 42,38 42,868.43 -12,462,98 1,730,380.16 - £34,967,07 37,614,355.97
1 500009007 0,999100 40,823147 93,24  60,994,96 -12,420.60 1,b47,711,71  £22,504,09" 35,884,775.80
17 101 30,4 l -0 9,33 59,163.16. 12,367.36- 1,006,716,73 810,083, 49 I4,217,064,09
g 31l 63,30 87,382,398 12,308.04 1,547,551,59 ° §92,714,13" 32,410,347.34
18, 112.40:0 2,01 55,647,984 12,244, 73 1,490,169.01  365,408.09 31,062, 795,73
o il : b 97,82 93,9631 12,182{7 ASH07 573,163,350 29,072,628,73
2 : 0! ‘ 49 95,37 52,335.80 17,126.2( .1,380,%95,96 - 560,900.83 28,138,103.66
2 01090 o LOSLTL90,796.13 12,069.88 T 1,328,220.16  D46,851.43 24,757,349.70
2 -0.001050" i “50.18° 49,224.09 12,01A.1B 1,277,464,03 534,765,534 24,429,129.54
u 0,001040+ 0,998960 ¢ 0, 491934 . 48,24 47,740.20 “11,968.00 1,228,239.94  §24,769.36 24,131,845, 32
2?;‘ 1010010107 0,998990 10,477606 - 45447 48,301,47 11,917.76 1,180,499,74  §12,803,37 22,92%,625.58
26 0009901 0,999020 -+ 0, 443895~ 42,77 44,907.44 11,872,32 1,134,198,26  300,683.61 21,743,125.85
K 1000980 1 0.999020°40,450189 . 41,52 43,536,69 , 11,829,558 . 1,089,200,87  489,013,29 120,008,327.53
28! 000980 7 0,999020 50, 437077 ~ 39,89 42,246,537 {1,788,03 1,045,734, 13 477, 1BLTA 19,519,036,76
- 295 10009807 0,999020 - * 0,424346 © 39,14 40,976,186 11,748, 14 1,003,487,60 463,393, 71 18,473,902.63
3 1000999 0,999000 .- 0.411987 . 36,00 39,743,840 10;709.00 962,511.44 ° 453,047.87 17,470,413.03
L 04001030 0,953970 0, 399987 W83 38,547.96 - 11,671.00 2,767.90 ¢ 441,938,597 16,307,903, 39
3 00107010,998930 10,3083 38,83 37,366, 37 10,632,171 - 884,219.94  430,261.37. 15,083,135.68
AT 001030 0,998910 0,377026 38,07  36,208,61 11,593,338 © B45,815,57  418,633.40 14,709,915.74
“34 0.001140 :0,998840 - 0,364045 39,80 35,164.47 - 11,855.27 @ 810,574.96° {07,042.07 13,834,082.17
001220 £0,998780 7 0.355383 40.37  34,100.46 11,515,486 © 775,410,4%  195,485.80 13,043,507.2|
DOI340 0.998460  0.343032 - 42,88 33,066.87 1,475,038  7ALTI0.03  385,971.34 12,268,096, 71
001500 0.996300 -0.334383 46,83 32,000,838 11,432.22  708,243.16 . 372,496.23 1i,306,786.49
(001700 0.993300 - 0,325226 51,15 31,080,24 1[,185.78  674,182,28  3al 06403 10,518,343, 54
L001870 0.998130.  0.315794 G487  30,123.84 11,334,235 £43,102.04  349,878.43 10,142,361.76
0,002090 0.937910  0,304557  59.23  29,03L.97 1,209.36  £14,978.20 336, 344,41 9,497,759.22
002300 0,997700  0,297628 62,99 26,282,10 11,220,13  989,788.83  327,085.04 8,002, 281,02
002530 0.997470 0.28895% 1,13 27,395.36 1,157,014  §57,504,53  3i5,884.93 - 8,29¢,494.39
002790 0.997210  0.280543 71,91 26,530.,10 1f,089:81  530,109.18  104,£87.79 - 7,748, 944,43
003189 0 0 79,33 25,683.48 11,017.9¢  §03,§79.07  293,597.98 7,208,880.48
003630 0 0 81,55 24,858.02 10,938.87  477,897,60  292,580.08 4,708,401,V
004140 0 0 b.J0  24,046,46 10,651,00  483,039.87  201,b41.G2 6,227,408.91
0 0 105,75 23,249,386 10,754, 38 © 428,989.12  260,790.49  §,774,312.4
0 0 113,95 22,408,844 10,648.56  403,739.75  250,036.19 - & 345,388, 1Y
0 0 120,90 - 21,698.13 10,534.50 ~ 383,273.31  239,187.63  4,939,041.3
0 0 130,46 29,945.23 1041370 -381,575,18  229,833.00 4,356,170.24
0 0 141,48 20,204,583 10,283,044  340,629.93 2184152 4,194,793.00
0 0 [53,01 19,474,597 10,141.57  320,425.40  208,156.27  3,834, 163, U4
0 0 163,96 18,754,33 9,988.50 - 100,950.8Y- 198,004.71 3,333,789, 74
- 0 0 175,32 18,044,135 9,824.59  782,196,50  1B8,026.13 1,232,788, 9)
o 0 0 186,45 17,343;26  9,649.20  264,192,37  176,200.,96  2,930,392.40
1y 9 0 198,45 16,851,66  9,862.827 246,809, 11  148,332,29  2,486,440.04
i 0 0 07,98 15,960.20 9,264,3])  230,157.45  15%,089.47 2,439,450.92
{ 0 0 1L (5,295.13 0 9,036,390 - 214,189,28  [49,825.00  2,209,473.47
1 0 0 230.8F 14,833,737 B,880.40  198,894.11  140,7e8.72  1,993,384.2
N 0 0 20,29, 13,976,60 - 8,609,604  104,200,38  131,928.24 - 1,795,390.11
1 0 0 b5 13,330,300 B,57035 470,203,701 T 123,316,860 1,812,129.73
62 gt 0 0 252,88 12,696.46 ¢ 8, 124,81 - 136,952.41 14,947,231 441;848.02
1, 0 0 298,18 12,073.7%  7,871.93  144,235.95  104,822.44  1,284,891.51
[ 0, 0 Wb, AL 1L 7658 132,182,006  98,950.30  1,140,637.40
1, 0 0 280,18 10,863,13- 7,34h.B4 120,718,202  91,336,75 - 1,008,455.50
2,0 0 9 188,99 10,206,93 - 7,064.67  109,835.08  63,989.31  '881,110.29
2, 0 0 298,26 9,478.34  b,770.68 . 99,388.83  76,923.24 . 777,B82.20
2,3 0 0 305,18 9,098.38  b,479.42  B9,909.99 W0, 145.36  4718,293.87
2,4 0 0 33,60 - 8,528.20 &,(7424  BO,BLILEL  63,686.14  388,783.48
2k 0 0 325,92 7,3t4.21 5,860,864 - 72,203.42 57,4909t §07,572.0]
2,8 0 0 335,36 7,408.26 - 5,534.72 647200 54,6327 ALY, ZBB. 63
2,9 0 q es 6,850 13 5,199.36 54,908,958 46,0333 31,9114
3] 0 0 390,33 6,312.75 . A,834,70  40,081.82 © A0,897.13  T14,062.00
5,2 0 0 195,98 § 78,95 450437 43,739.07 - 36,042.49 - 204,010.47
233 0. 0 391,59 §5,257.70 415183 - 37,0e0.52°  3LSMLLL 220, 171.80
34 9 0. 192,03 - 4,752.97 3,800.24 - 32,700.83  27,384,29 - 182,311.08
3,4 0 0. 34496 4,262.91 3,448,200 27,%49.85 0 23,366.00 149,408.2
34 0 0. T L7930 300528 . 2%,080.34 20.087.84  (21,6%8.39
34 0 0. 320,12 5, 30.67  2,769.00  ; 19,893.93 - 17,034,39 97,971,0
8) - 33 0 0, 306,02 2,930,02  2,M41.89 T 14,543.28 14,263.57 © . 18,077.10
5,2 0 0. 290,02 2,538.66  2,14L.87 . 1%,615.26  11,Bi].68 b1,531.83
82 3,1 0 0. 9,96 7,70 1,B31,85 C H,076,80  9,675.81 47,914,537
] 2,3 0 0. 248,24 [,841.40  1,381.89 .- 8,909 1,623.93 36,849,9]
84 2,1 0 0. 08: 2042 1,539.9)  §,33%66 . 1,060.90 §,282,06 © 1, 938.07
2,3 0 0.08 201,17 1,268,971, 108,34 - . 4,520.98 4,908.40 © 20,817.57
86 2,3 0, 0,97 176,97 - 1,03,42  U907.37 - | 4,231.41 1,7199.87 13,285
2,061 9, 0.07 132,90 824,41 - T3040 - 329,99 2,892,500 11,105.16
g8 8,728 1,801 0.7 0.01 129712 W7.30 - 872,30 2,195.58 2162040 57 77885, 19
B9 4,927 vy 1,543 0.222720 0.777280  0.072026 102,90 . 498,92 M7.78 1, 748.08 1,084,860 . 5, 489.41



{ITALYAN) Olia Tablosu (98 SR LR AW . . - e
ferkek) - oy =164 ERIIL/2 G - :
% Ix -k 9 pr vl Cx b ; Ky Ky Ry §x
0 100,000 ummmmwwommwmmmm.umwzmmn.mm%ummm
1 4] 76 0.000770 0.999730. 0,948523 71, 29X mm 1mmn2mwmw;¢mmn7uuu%w
2 0.000530 0.999470° . 0.938037 41,2 92. S4.38° 1096793 2,583,873, 10 674, 113.75. 80,464,663, 34
3 0.000400 * 0,999609 = 0,908510 - 34.32 9u91mmwzmmm1wummswmmw
4 0,000330. 0.999470 - 0,879913 . 28.12  Bb,195.45 . 10,886,37°°2,402,036,83 - 432,225.13 §3,589,813.34
5 0.000330 0.999670 P 0.852206 2441 - 83,T4LTL 10,858.25 2.315/541.37 - b4, 338.76 53,i87,376.51
b 0,000300 0,999700 - 0.825391  23.98  81,082.27 - 10,831,84 2,231,794.66 ~430,480.51 50,872,015, 14
-1 0.000300 0999700 - 0.799K10 2045  78,506.05 10,807.85 “2/150,714:39 ~ 419,648.b] 18,440,238.48
B 0.000290 0.999710°. 0774247 2,75 Th,012.47 10)785.40 2,072,083 408,840.82 48,489,524.09
9 0.000280 ' 0.999720 © Q749876 ~ 19.61 731598.08  10,763.65 - (9%, 195.86 - 596,035.42 44,417,315,75
10 0.000270 0999730 0.126272 (B39 TL,281.82 10)749.08- 11922)597.78 387,291, 77 - 42,421, 11989
it 000270 0,999730 7 0, 7034} ‘%11'7.71 68,999,712+ 10,725, 08 + 1,831, 335,98 - - 576,547, 72 ‘40,198,523.11
{2 00310 0,999490 -¢,861270 - 19,79  &b,810, 8,707.54.“ y102,136,28 -  448,822,47. 38,047,108, 13
113 000390 0.999410 0, 45982 24,92 i4,687,38 - 10,687,947 {,719,926,13 ~ 588,115,13 14,864,849.92
14 000520 * 0.999480 - 30,57 /62,626,240 10,662,82 §,450,838.80 . 544,427.78 35,149,328,79
15 0,000700 0,999300 - 40,76  60,623.39  10,431,06 ©1,568,212,55 , 533,745, 14- 33,499,494.99
16 000900 0,999100 50109 - 58,674,39  10,590,29 £1,527,509. 16 " 523,134, 11+ 31,910,272 .44
17 .001030 0,998970 . 56,719 56,776,480 10,939,20 ; |,4t8,914,77 . §12,543.81 " 30,382,883.2
18 001140 * 0.998840 5045 §4,932.46 10,482,417 13412,138,37 502,004.61'.28,913,70
19 001149 0.,998860 59,08 §3,142.90 10,421.95.1,357,205.92 . 491,522, 24 27,501
20 001100 0,998900 5466 SLALEO4 10,362:80 - 11304)063.07 4RI, 100:23 26,13, 4L4 zz
2 201090 - 0.998910 52,45 49,738.11 10,308.21 . 1,252,650.98 . 470,73,37 24,840,341,70
2 201090 0,998910 C50.80 480120006 10)255.77112020913.87  440429.16 23,587,709.22
73 Q01050 _ 0,998950 ATI34 48055459 10,204.97  15154;793.81 450, 173,39 22,384,195.35
n 001040 ~ 0, 998960 - 5000 ASI0AL.B5 10)157.83 - 1)108)239,22 439, 96847 21,230,001.54
25 001614 * 0,998490 12,87 . 43,578.68 10,1i2. 23 1,083,197.37 20,121, 162.32
26 000980~ 0,999020 40,087 42,184,27 10,069.56 ' {, : 9,056, 564,95
77 000989 " 0.999020 38,80 40,797.01 10,029.50. - 8,038,744, 24
18 000980 . 0, 995020 .08 3947404 79,990.71 7,081, 491.80
9 oooqao -0.999020 CIY 0 38,194.34 .9,958,53 8,124,834, 77
30 000990 0, 599010 235,25 36,935.70 +°9,917.13 19;237, 650,98
i 1001030 , 0.998970 35,94 35,757.20 - 9,881,88 14,368, 661,93
3 00107040, 998930 - 35.85. 34,395.74.779,845,95 13,548, 628, 59
3 001090 _ 0,99891¢ = 06 33,470,92 - 9,810.10 7,760,352, 45
b1 001160 0,998840 . 3657 32,382.30 - 9,775.09 12,008,672.04
3 001220 0998760 37,00 31,326.43°°9,738.48 .1 ° 11,290,442, 55
i 001340 0,998660 0: 39,20° 30,303.38 - 9,701.48 10,604,635,38
k] 001500 . 0,998500 2,71 29,310.32 - 9,662.29 9,950,114, 40
38 001700, 0,998300 " 46,54 28,345.01 . 9,619,857 - - 9,375,9371,22
W i 001870 % 0,998139 " 49,80  27,406.25 ~ 9,573.04 . 8,731,050, 16
40 b ,002090 § 0.997910 £0,2782 53,62 26,493.78 9,523,23 " 8,164,508, 10
4 95,005 | 1002300 £ 0,997700 ™ 0, 56,89  25,406,22  9,460.41 1 7,b95,372,30
42 34,507 i 002530.7 0,997470 CURY AT L W ANSL - 9,42,72 12,750, 29
43: 94,581 g 002790'#0.997240 4,63 23,903.80 - 9,352.05  ¢ b,425,894,49
45 94,307 4 - 00318040, 996820 - 7443 23,086,785  9,287,42 - b 143,402.01
85 94003 < +f Ul 7 0/003430 10,99370 ! 7830 22,208.92 9,216, 29 135,085, 26 - 5,723,013,33
A6 1LY 4 . 0041405 2 86,30 20,509.02 ; 9,137,98 W00 + 225,868.97 . 5,309,711.40
ATS 93214 .45 0 So9h Ik 20,745,687 9,051.68 ¢ 99 24h,130.99 314,914,698,
48} . 101,49 19,998,54' ~8,957,54 30 207,879.30 1) 5450 194,40
493 i 107,10 19,267,85 8,856,3 770 198,724077 1 41941434, 10
507 y ! 54T 18,554,26 B, 749, 9% - 189,885,41 < 1,B43,676.33
b 124,727 17,654,767 8,413 b5 ~7181,118.15 . 3,552,184.42
527 . 134,567 17,148,03 . 8,509 89 172,482,380 -3,259, 246,77
537 g ELIRL8 - 16,493,07 1,114 B6  [43,973.29 ~2,984,151.88
54 § -+ 153,43 1 15,830,07 = 8,230 79 . 155,598.78 . 2,726,249,03
55 4 SN AN 78.35»z‘8,077 72 147,368,127 - 12,484,82),23
5% 172,84 14,537,680 27,914 37 .7 139,290,89 " 2,259,235, 5
613 180,70 7 13,907.35 <7, 741 56 431,376.44 2,048,822,15
PoE 487,13 U ae:ez £7,360.90 2 T123,434.84 11,B52,944,58
159 7% : 199,59 ©12,683.46 A1, 313,71 32 L 116,073.93 O 1,470,978.37 ;
g ; .205.53 12,084,847 7,174.18 ., B4 . 108,700, 16 1;502,299.95
YA 0, TULA 0 11,498,797 6,968.85 22+ 101,525.98 - 1,346,303,19
S . S2T,06 . 10,924,648 4,756,581 50 - To4,557.33 :11,202,391.,97
B ; 2221,08  10,383.70 . 8,539.45 B . B87,800.82 - {,089,979.47
& ' 228,00 18,41 ©:5,318,38 = 18 161,261,362 948,491, b1
¢ . 934,75 9,219.42 £ 6,090,38 ;. 76 74,942,98 . 837,347.44
i N 245,b67 8,748,5 ©'5,B51.63 % 3. 8,852,407 736,059,869
9 ; 935 78,227,54 < §,405.97 - b 63,000,977 bA4, 031,35
8,78 (5,83 - 5,353.03 2 - 87,395.00 :: 540,7a1,59
708 14,59 © 5,094,8 b0 52,041,975 A8
M 22,84 7 4,030.2 AT
- Bi60; 36,84 -7 4,555, B2 42,116.90
% 51, 88 574, 274,18 1341, 08
54 h +3,985,42 ,286,90
Haty 0 2% 3,492, 82 301,48
4548, 0 £3,398, 49 508,86
Ry 240 08 2,814,184 103,94
#38) 493; ; < 2,528,85 289,73
21 iz - °2,292,41 741,08
T3l 3,3 1,988, 16 508,42
At ane ﬁi : 4736, 70 520,26
B3¢ 21} i - 284, b0
L R ) I 008,40
ugsuuug@, 330,70
K1 31133105 19003148 ©3,038,20
11100769 [ Xg 309,08
B 81728 15 0ol Ju0y' 123,13
155 8,920 4R 10,78 =




T S : !
v [ . . :
i, 165~ EX TII/3 AR |
RS R (R - Nk Tl Ry oo {
Mok b 0000 LT L B s
fitA TiRe) e0'mab RN U0ENM73 ¢ 24 48bM 12,830083.71 1
9y S igamang RO B e
i , a7 PR SE o el 44,9 22,865 78 10,754 195149
11 1! FUHE A0 J00SE: BMLLAT RSS9 BAL LB.Th
3l ot SAT0B 63 BAGL - I9AT - TS270.87 ¢ 21;456.97 9, 008,437.59
: 0! IR B 1 R VAR TR O R
74 0k IS SIS0 M6l M2ILES  20)LT.I9 5L ISEAS
' i U R0 - f9le T SEI0IE . 19ATALS  b8y3926080 ]
g0 3 WOIT (1AL ASIETEL  BISTS CRIENTT  R1GS0b  8,309,61626
g Lot TR R TR T B RS R S R R RN
gk a3 SEAN L9 380162 S9NBE L ASL02E  i7,a26.00 - B8 3208
2 ! ESEE o079 Tesedl  sELA1 - AISIERIL (703014 48221750
i 0 TR0 ik SUOITSE SA  J80,822000 . 1h44iST 4,408,906 7
i ) 99245 100 2932536 S30b T WEIIMAEL  (S)870.89. 4102614 68
5 <. USSR 10130 28TB90.18. . 34046 TI0l6. b 1I30n32  §870)20014
lia 0. OSIEI0 20033 2eSDT6 sS4 M2U78 L5936 31339,250.18
7 ) 1998970 . 0.231073 2141 225988 SLLJ0. 61,4702 L IAI2NEL 304710240
tis 0001140 - 0.998860 - 0211994 20,59 0’70961 M0.23 - JHEIIA I5,7ISEY 2799486,
g OO0LIAD 0.990860 0194440 19098 OIEILL  4B.0 TAoiAR AT AN 2554,161.24
120 | 0:001100 0.998900 - 0176431 473 1189Liz AT - 20590 12756 13051
121 0000090 01996910 - 0018398 I5.90 15,306 431200 161 @it AN . 2,125,k6
12 ! 000300 0.999300 0150182 1h.60 1H60S.77  AISB . U7LIBE2E0 1087672 11940607
{21 0000030 0.996390 COLI3TTB( 12,89 1338519 AO.AE . IS1,230.B3  LIJABLAL 1785143087
2 0001010 0.998900 © Q176405 1071 1276709 3778 USETLAY 0006076 1jA08)M86TY
75 0001000 0.996900 O 1i50é8 1043 11'242.50 376007 A3UBOASS L0723 148815010
7 0000380 0.999020 0105393 9.7, 10'303.80 3544  120/32.04  (0,298.91 13330103
2 0000980 0999070 - 009708 B.5F 94433 ISAT L0035 983026 131240851
8 QL0098 0.9390% ~ 0.089%48 . 7.72  B455.48 AT 0061430 95480 1)103,590.07
2 01000980 0.399020 | 0082155 | Tis  93N09 M0 9L 922002 100l dIET)
10 0.000990 0.999010 - 0.075371 - i3 71,2090 BN 400597 Beksd 91001603
3 0001080 0.996370 0.06914B &34 66198 T2 b R0 55500 82599003
32 D0I0T0 0'998930 ¢ 0063438 .89 - A0T40  3007. I00IL04  BINAY . 46,73
i 0001090 0.998310° - 0055200 . 5.55 599743 - IAOT bLILA 10142 9T
% 0001140 0.998R40 © 0.055395 5.9 . 52943 N1 5430681 715933 413161013
3 D00I220 0.996780 004838k 5.2  MJO0ML © WI0F | INISIE  TIBLED  53h174.48
i D010 0.996k60 O.0MOAL (.28 ASOTO4 D18 B Ehe) 6IBLE 555U
U 0.001500 0.993500 - 0.041251 545 IMeL 292050 40T hAEN0L - 4545801
3 o0l DREN GOUES 36 Sadn o Bne M bwis o nn
3 0.00870 0.998130 _0.034703 - 5.70- I,300i17 26143 Ib 8. S1004 3040075
i 0.002000 0.997910 0.031838 581 O3LT0 253 ¢ INIEA 582303 BI040
4] 0002100 0,957700 ~ 0.029203  S.84 - 2,775.57 2 WL SHLW N0HLT
32 0.00%530 0937470 0.024197 - 5.90 254035 2he08 . 21,510.9%  527008 291
13 0002930 0997210 0.024584 5,93, 737488 - 38.4B - ZSON0.00 501030 Mz
il 00380 0.994820 0.022555  h2l’ o'l 221 - LIS AISSAS 2T
1 0003630 0990370 0.020892 &7 LWSA3 24600 © 2057820 450290 1944691
i 0.004140 0.995360 0018984 674  1,778.03 RTRRT AL R A -Tof IE P TEA
3 C.0MEB0 0.695320 0.017416 698 U62448 2078 1685502 AL 1854008
1 0.0032%0 0.99770 0.015978 Tl U4GNY D580 192sd 1805 L2l
19 0003740 0.994260 0010650 7.3 LISNIE MR LUTALDT  BEEE 12359248
Ry 0,006420 0.993580  0.01344% 1.28 1,234,87 . 12,393.3% 3,149,07 109,643, 11
LY 0007200 0.99:780 0.012338 1.4 112563 20478 {15852 LIAEL 9L
9 0.008080 0.591910 Q.00139 7.4l LISk l5ed W0/ 1wen el
56 0009000 0.91000 0010385 7.7 '9iL9 48922 0 §0nb¢ DTN 2aeiE
T 0010010 0.989900 < 0.009337 -1.7 GBS 18152 ROM.&T  nEWIE  b7,05E
=g 0011070 0.9389%0  0.00874L  T.83 IOl - USIS . b D34S - 569782
e DOIR 0967120  0.008019 181 . 9991 LSS GAsho3  2sns2 815U
a7 i 0,002410 0.987590  0.007357 1.80 £33, 18 138,03  5,730.06 2,017,092 45,295, 14
HORUSH0 1735 001530 09850 00067 T LA G0ad . e Ll 150
25705 U0 G0IAM0 0981760 0.008152 173 SIS a2 V550038 U005 14416l
D313 1'Mb 0.0(7560 0982440 0031 L4 . M3 13 V008 1SS 1h  B98ee3
0OBEER  ISAL 0019080 0.986950 0.003212 1.3 4203 g S50 BN 2585
oo Gl ooomsle conio ooowar L B4 i Sieae,  Lkcn D
GO0 1T 000030 09750 0.0437  bed MO liam  BBER LB i
B7ein 1875 00290 0976020 0.00dda4 b3 0593 (&3 1A UL 15,3428
G0 19T 002570 0.9TM0 0.00387 4B R N TR T TR TR
be RN 20094 002890 0971010 0003387 bl bk 9231 LML gh08 ezl
G050 222 0.0317h0 0.968260 . 0.003108 6.3 ATA4 k01 LSITT AR ST
B3 19 2346 0014350 0965430  0.002831 - h1b 19N 796 . LI WIS B8 70
§9 DR 2363 0.037380 0.962120 0.000616 5.9 A7LAT 7583 o CL18i2f GO 100190
3G 2'Sh od2130 0957870 0.002400  B.83  -ISL3 LS GueTl . SIS 5B
A7 2817 004630 0.933170 0.002200  S.69  13n01 L2 861,75 1y 160200
RS0 2982 005110 0.948I0 0.007020 553 1AM S0 i A ) R
5 Z'sle 3022 00340 0947840 0001883 531 WL 5080 BLGY W0l ol
OIS 2% 00BN UM 0000100 .05 ghs  dsk 512,83 WS 290
%300 T4 0.0 0931130 000150 ik 7R A0S 125,79 W13 L
hodgl T4 0070 0923720 0.00131 450 w5 1500 AL 10
7O3USE T4 0.083380 031640 0.001315 AT . 3039 98512 709 13
Tl D431 000770 090970 0001000 3.8 4B 263 231,24 ey L0317
23S T 008/ 090230 0.00105 46 3828 208 185,42 20015 156,04 |
0 GE SIS 00750 05940 0.00101 312 L 184S 14719 i3 B4 E1
Bl arad 324 017670 08N 0,000 219 . 16,33 1153 1760 5148
BT TN 0li27Ee0 00672040 . 0.000831 2.4 TR 8.7 Y 143
SO0 2P QLM 0.Bbli0 0.000783 203 &6 1108 8977 104 0T
3fe4m 277 0100 0.649160 0.000116 L@ 1324 69 5201 T 8h 34040
8 ih 25% 00480 0.81320 0000659 LA 0¥ L2 %07 9751 R
%116 2'3i6 073 32070 0000604 18 19 88 4 2080 261
B 10787 2061 019103 0.808970 0.000354 1.0 S92 s 1593 R
B 8% 1801 0.20400 0.79%00 0.000309  0.84 I 6 IR T 09 Ny,
Hen 1S3 0.0 0777260 0.00047 0.6 S LA T B t R 1 ST 41




:. T Ble Tablosy 1991 i='zs EEN
; ' s - " -166- EK 111/4 e
.’f-.:’.‘-.- lx_- ; { ) -p \: ll(ln) RN | S T N Ry Sn
20 1o 100, ooo C1,204] 0.012040 0.967960 1000000 1,168.53  100,000.00 11,424,04 3,034,073.43 - 750,702.85 78, 362, 192,11
NN 9 'y 10 gmw;mywy W398 IS 06HT (0145211 29340073043 730,081.81 75,346, 118,49
2 : 0 ghc 26.93 0T 10,3612 2,818, 15098 728,009.71 12,414,045.26
nia g (L I 10,142,20 2,745,036,26 716,243,58 9,475,3%0.28
e ¢ GoET  2Lar L bisEd (3577 T LA 107,000 4, 1§20,134,03
51 ; baon - 19.25 gs,071.58 10/292.20 2,567, 148,20 697)387,67 &4, 176, (02,1
b e 0 Al 10,272:64 2,482,0708) 887,295.42 61,606,353,
R 0 08107 I 8112 10)295,86 2,399,500,60 477,022,485 59,128, 78104
5 2 0 TR A B R R
to ip ! 9 botist 12,28 T8 10,210,582 %:166:029:38 b4é'364'9a 52! 166, 38371
i ! d o 1242 Lz 013828 2092, 122,13 836,004 44 50,000,334.33
20 ’ 0 0101880 128 b3,075,88 088 61 2,01(,563.57 425, 11,901,631.40
oy ! ) Dbl 4 JATLET 017338 £932,489.52 615,710,587 48, dat, 068.0
SN 4 0 el leds i 10,130.81 Legs, an.ds 40, 1537.23 43,933,574, 5
3 ls i 9 ol [ i {0, 42.76 1,820,31.23 593,378.42° 42)048) 13691
SN § 0 AT 169 8L S 1012008 1,157,186, 4 505,235.66 40,227,750.69
e 0 Ll g salle (0.6 [695,071.82 573,109.10 38,470,399, 73
e o, LI 168 9, 760.8 1009200 1,36,359.98 564,999.48 3b,174,128.41
b b o128 1, WST.S 10,0718 LS S A0dE 35, 138, 343, 44
{2 ; 05500 20,48 54040695 (0005325 1,522,539.43 544,634.30 33,559,764, 3
i & Syme L ke 10020 L1 534)781.05 32,037,274,49
2z 5 G LT LTI 1001508 1415/330,83 524, 74823 30,369,142.41
: 3 ! S L M R 54,3015 29,180, 76l /8
. P bl L 008 LBl G 504,758.30 27,789,475.35
a A0S 1R8N0 148 L2608, 17 WA TS 18 260475,373,03
0. 0 8.4b 4546480  9,947.2b 1,219,236,27 4G4,709.30 75,209,219.88
4 DASDIEY 17,92 441220 92881 11787700 474084263 23,990 08.8]
0, 043077 “ 18125 AZ)BIA.10 - 9,910089 1,129,649.34 484, 01823 22,816,292,15
£0; o s LS dsstae §1892.64 1,086,850 74 435, s 86,562 B
: 0T 1900 0T L 102765 444,109 7020599, 152.51
10 LA A 91855, 31 1,004,951, 20 435,235019 19,554, 018,02
2 i, : LR A 9835.50 N,B10 4 423,079.80 18, 34,5244
i : .4 AT AN Shaker el TG s 1 15
R 340 0.4 B 24 B0 795,39 891,000.73 403,728.84 14,635,057.13
T3 f 0.9 e ol W 3’;;%’?8 D 332 e }2 ;33 S
H Lh : " ; [ ' : ' J .
{aran B, 0999 gggggg B 164844 972307 786,305.25 376,411.05 14,089, 46 12
R o b398 iy SR A 969445 T34,250.01 Jeb,080. 15 {3,302, 4L (7
A0 40 12 k0] 0.9 i Rl WAl v Zéf R gg? i }f’ﬁg7 i
i Fhe ' SAT I LAy i e v 216y {
AT %3»?85 0458710 20k 3 28,8009 7,400.48  462,079.58 337,494.84 TN
gt 00 0990440 | 0280750, . Shd7 . ZB0UTT 56609 b5, 169,43 328,094.36 10,471,344, 10
Lop e B 0. QST WL CILIBLE L 00 112 308)528.27 9,818, 15b.6]
A B Rusiia 0.5 gie) . 0.072372 418 24, L4 9/490.40  T78,013,25 306998.45 9,292,981.53
b T4 <{98 701002060 0,997940 . 0.2567%1 BT A ggg i %33 R ATt
ALy 218°k0%002270 0.997730 - 0, 749259 52,76 25,9639 9,35%.98 50 2 1570, 120,
Al : 20 BT 25,983,99  9,353, 8065616 7,577, 126.49
e B LR Lo b S Bl sl D s T
SiSH 32890, 0 i 94,527 22,480, 244, LW T8 243,
2l e el DD WA Zeiz el Skl Za b
525 33070003480 0.998520 - 0.215013 . 68.89 - 20)393.75  9,064.55 mnuvm%ﬁz"*“
5 7 ? 0208013 o8, X 155 WAL 5130275008
e L CUR LUGL B BORR MR T by
B %Za,oloogsgo 0.3530 g.:g?ggz L BA5.90 B,B41.19  329,720,38 207,855,940 4,195, 95687
4 19 Gyisl00 0.504000 191088 .08 naal g3 27444 190,810,75  I,886, 246,30
I Lo 0B JaiT e 64,08 ,395 4062 189,657,42 3,550,97%.8
T Q00 00NiB O.OMEE WedR (LGS GAPB  aTat LLR 2k
68, 0'007530 0.992470 0.169733 13.05. 5,467.27 R %32 800 haLa B
755° Q.008340 0391660 0.164780 120,79 14,0572 925673  228,102: 0 576517 246726
820 0009150 0.990850 0139990 12731 LA'ME.BC 8/13784 203115830 (47,5044 R
CEI1C 000080 0989930 01330 (SLA7 (SE05.54 05T I90.840 46 (39036650 103, 105
001095 0939050 OO Uik - IHLE TEBA0 IS 05 DD,
510 0%012080 0.387920 013413 L0 107921 TIIIS 170700 HT TR
Lol booms oln st AR PRER Hpins (Rl i
B7- 0,014940 0.985060 0.138009 1p9.76 i 11,703.40 7,425.82  144,621,00 108,15%.93 1,7 g
Q0189 6 7054 7,0, bBI1L00 (08,1993 1,108,098, 22
il G D DL s e s
702 01021110 0.978690  0.126297 © 208,70 10, 183.23 Zj3§§'%3 {13573 R IR
. wyddla ) . FOIpaL M
SR R R A T L A T
S5 00080 0.0 OB 250a DA RALW  GSD hdinis G0
538° 0.034950 0,963050 0112204 276,50  §)149.40 5,947.B3 7554468 RN fég’f"g'ig
B OHE b e i B B g wan b
. V95 ' 310, , 120, v al. Y
gg; .g:gggggg D 741240 8‘&83?8& .2 2’332'36 506895 SIS ASIELES 325,499
o Lhm e MU Gha RO PLLDR BOGE Ribn b .73
e DU oo vown eer bt D WENg RN 224,945,
Be LTI 0.0l Q0TI I0OL RULIT LU TSR e 85,015.53
L Dl 09nia%0 Ouesr Mo Aemn L I R R b %3? R
126 0.096300 0,901700 0.084002 ~3A4.51  3,609.85 3006.51  20,472.3 T b
H LI b Hh MR BRE e bl L
58 0. 866320 0,078704 302044 [1INSE 2,000.04 116867 9,64, 14 1195201
LR B iR b MG ge wme dhe e h b
89 99 IE,248  L,260 0.78760 0.821200 0.072026 22036 130082 L1746 524608 K106 (8760




(LTALYAR) Wlds Yablosu {981 . . is43,28 -~ . i R L
T tkadind . _ L ik "y .-1€7- EX-III/5 - S S
% 1x ik g po v R0 T D T e SR e B
0 100,000~ 1,200 0.012040 097960 1 1000000 1,166.0:100,000.00+ ,560.56 °2,860,267.47 “423,426.22° 71,081,915.37
99,796 20 0.000710 "0.999290  0.948523 - 63,667 -93,486,20 . 8,794.26 ~2,760,267.47 613,465.83  48,171 847,99
2 0.000480 0,999520 - 0.938037 . A3.A1 - 92,608.82  8,728.40 -2,664,581,27 - 40k, 471,59 5,431, 380,44
3 0000330 0.999470 - 0908510  -28,16  83,845.%7 8,634.39 2,571,972,63 §95,942.99 42,766,799.17
4 0,000250 0,999750 " 0.879913 . 2031 84,799.9¢ B,456.83 2,482,322.68 5B7,258.00 40,194,826.32
3 0,000240  0.999740 - - 0.852214 8.98  84,048,40  8,635,33 © 2,195,522.77 G78,b01.16 87,712,003, 84
b 0.000240 0,999790 - 0.823391 . 15,79 81,38(,88 * 8,414.54 "2,311,476,38 549,943.43 B9, 316,581.07
7 0.000220  0.999780 . 0,799410 7.03  78,803.44 - B,599,7652,230,094.49 3al,343.09 &3,005,504.69
8 0.000200 0.999800 .5.0,774247 5,00 75,305.9 . 8,522.72 2,151,291.05  552,749.33 80,775,419.20
9 0.000180 0.999826 0,745876  12.35  73,869.03  B,567,73 2,074,985.14 - 344,166,61 48,624,119.10
10 0,000170 0.999830 ~0,726272 .~ 11,96  71,530.88 §,555.78 -2,001,096.11 §35,398.68  45,349,134.01
11 0.000180  0.999820 0703411 - 12,26 49,286,772 8,543,42 1,929,545,23 "§27,043.30 44,348,037.50
i2 0.000190 0,999810 ~ 0,481270 1.08 « 67,093.52 - 8,530, 16 1,880,258,51 9518,500.08  42,418,432.87
13 0.000220 0.999780 - 0.459826 ° 14,06 + b4,969.74  §,519.28 1,793,165.00 509,968.92 40,258,734, 13
14 0,000250 0,999750  0.439084 47 82,910,062 8,905.22 1,728,195,26 501,449.04 38,955,089, 16
15 000270 0,999730  0.418941 . 15,39 &0,9(4.91 8,489.73 1,665,204, 84 492,944.42 37,236,873, 90
16 0,000260 0,999720 0591438 - 16,26  58,9B5,91  B,474.16 1,604,369.72 484 454,67 35,971,589.26
17 0.0003{0  0.999690 . 0.560389 1,87 57,109.08  8,437.9% -1,543;387.82 475,980,531 33,967,219.51
ig 0.000330 0.999470 ~..0.562314 17,97  55,294.59  8,441,04 “1,468,278.74 447,322.60 32,421,811.71
{9 0000370 0.999630 0, 544614 8,99 53,5311 8,423.07 1,432,764.15 459,081.56 30,933,352.98
20 0.000300 0.999610  0.527471 1941 S1,B31.94  8,404.08 1,379, 448,08 " 450,658.50 29,500,564, 83
2 0,000380 0.999620 ~0,310848 5,82 50,181.03 * 8,384,486 T1,327,616,08 - 442,254,472 28,1{21,120.79
22 0,000330 - 0,999650 . 0,494187 6,29 48,382.68  B,347.84 },277,435.04 433,889.7b  26,793,504.7
23 0,000340 0.999640 "0.479213 5.78-. 47,037.15 8,351,93 1,226,852.36 425,301.92 13,316,067.88
2 0.000350 0.999650 0464129 15,287 45,540.79  8,335.77 1,181,815.21 417,150.37 74,287,217.30
25 0,000390 0.999410 .- 0.4493(9  16.54  44,092,01 - -8,320,48 1,134,274,42 408,814,460 23,105,402 10
24 0.000420 0.999580 . 0.435370° ¢ 17.29 © 42,887.50 8,303.94 1,092,182.41 400,494,12 21,969,127.68
27 0.000420  0.999380 (0,42166h 15,74  41,326.67 ; 6,284,65 - 1,049,494,82 392,190.18 20,8]4,943.27
20 0,000430 0.999570 "0,408393 . 17,04 40,009,04 8,269,941 :1,008,168.20 383,903.33 19,827,430.43
29 0,000450 - 0,999350 - 0,395538 6,86 38,712.67 +8,252,90 ' 948,159.16 379,43%.42 18,819,282.25
30 000490 0.999310  0,383088  17.Bf  37,496.82  B,214 929,426,49  347,380,72 17,85},173.10
3 0,000520 0.999480 -0.371029  18.3F 34,298.33 8,218 891,929.87 339,144.68 16,921,63,60
32 0.000550 0.999450 . 0,359330 18,45 35,137.64 B, 199 859,631, 34  330,926.45 16,029, 766,73
13 0,000540 0997440 - 0,748039 ~ 18,54 34,013,186 6,181 820,493,70  142,724.54 15,174,133, 3¢
34 0.000540 ~ 0.999360 0,337084 " 20,37 32,923, 8,162 786, 480,54  334,543,08 14,153, 641,69
33 0.000710 0.999290 (. 326473 21,82 31,847.07 #,142 753,556,593 326,382.16 13,967,161.15
36 0.000800 0.999200 0,316197  23.8% ~ W,¥2.18 8,1 721,689.47  318,233.81 12,813 404,61
i 0.000900 0,999400 0. 30624 26,10 29,847.47 8,098 670,847.30 310,119.27 12,091,915.13
38 0.000940 0.999040  0.204404 26,72 26,881.B6  8,070.35 - 8A0,999.82 302,022.62 11,401,047.84
39 0.001050 0,999950 0,287268  28.38  27,944.03  B,043.83 ~ 632,117.9& 293,952.08 10,740,043.01
40 0.001150 0.998830 ¢.278226  30.18 |, 27,037.99 8,013 604,171,943 285,908,235 19,107,950.03
41 0.001230  0,938770 - 0.269468 31,067 26,1%6.74 7,9 517,133,394 277,892,718 1,503,7768.12
42 0,001340  0,998640 ,250986 32,86 25,3035 7,9 950,977.20 249,907,571 98,926,644, 18
43 0.001480 0.998320 0.252771 35,23 M, 473,04 7,9 523,674.83 241,933.31  6,373,666.98
44 0.001620 0,993180 0,244815 36,99 2%,667.45 1,8 501,201.81 254,031.93  7,H49,992,1¢
45 0.00{860 0.993140 0.237109 41,34 ~22,885.48 7,849, 477,534.35  244,145.83  7,148,790,33
4b 0.002060 0,997940  0.229645 4,04 22,1378 1,8 454, 649.87 238,296.74  4,671,235.97
4] 0.002270  0.997730- 0. 22417 46,98 21,383.35 1,7 432,525,c7 230,488,97 6,414,007, 11
48 0.002490 0.997510 0,219416 - 49:86  20,46%.31 1,7 AL ML T74 222,725,708 5,984,082.02
49 0.002700 0.997300  0.208635 48,29 19,963.03 7,4 99,478,43  215,008.45  §,572,940.28
50 0.007870 0,997130 0.200068  53.43 19,282.31 7,h D3ladd AL S0
]! 6,003180 .0.996820  0.195707 87,43 (8,621.9% 7,3 354,233.09 199,722,927  4,811,946.43
32 0,003480  0,996520  (,189547 60,38 17,9783 - 7,5 (332,610,15 192,187,73 4,460,718, T7
53 0003990 " 0.996110  0.183381  &5.43 17,331.86  T;4 ~r314,632,81 184,049.97  4,128,102.22
34 “0,000310= 0,993690 0.177802 - 89,92 15,740.24 7,3 97,280,935 177,202.80 - 3,813, 4694,
35 :0!Q0§630 +0.9953(0 Q. {72005 73,22 16, 14339 1.3 280,540, 71 169,821,058 3,316, (B&.4D
34 §0,608100 0,994900 . .166785 76,89  15,362:03 7,2 <264, 397,32 162,309,220 3,233,847, 74
57 . 0,0083007.0,994100 "0,16453 81,20 " 14,995.29 . 1,1 -248,835,29 155,270.81 "2,971,250,42
b N T0,006050.0,993950 ~ 0.156450 - 84,70 - 14,442,09 " 7,000, - 233,840,00 1{48;108,89  2,722,415.13
9 i +0,006820 0. 993180 - 0,151526 * - 91,12 , 15,902.79 < 4,9 - 219,397.97 141,028,137 2,488,575, 12
50 ~0,0075307:0,992476 - - 0.146756 97,51 7 {3,373.45 7 4,9 L 209,495, 12 134,012,55 - 2;269,107.2
bt +0,00854070,991660  0,142137 103,94 - 12,854.99 4,8 192,121,687 127,128,435  7,063,482.06
62 ¢ '50,003150I;0. 90850  0,137663 109,33 12,346,42  6,7 179,266,869 120,321,488 - 1,6871,360.4
637 £0:010050 10,989950. * 0,133320 115,32 11,848.46 F-4,3 861920,21 1131019:20 © 114921293.72
8 ; £0,010930 1:0,989030 :8. 29133 120,37 11, 360,19  4,4 - 155,071.81 107,025.80 - 1,323,378, 43
83 § 70,012080 -, 0,987920 -0,123068 : 121.3( 10,%82.04 * 8,3 {43, 741,62 100,947,87 ¢ 1,370,301.64
8 | 0,013450 0986350 00120131 135,62 10,1220 (14 Y132,829.59 94 190.42° . 11226) 590,02
87 K -0.014940 70,983060  0,117318. 143,96 . 9,948.83 5,0 122,417,319 - 87,960.28 1,093,760, 4%
6 A #01016540,1 0903440 - 0: 1138267 152,20 ~ - 9,490.71 °§,9 12,468,55  B1,865,77 - 11971, 343,04
9 ui 018? 810, 81440 =0,110049 -~ 162,33  9,040.74 5,7 £102,976.85  75,915.22 « 858,074, 40
o 2021110::0.978890  _0.,106585 7 175,70 . - 8,593.84  §;b 93,938, 11  J0,118.86 - 795,897.63
) L02395¢° 8.‘76050 (103230 2. 189,08 - 8,147,863 - 5.4 85,342,27. -64,430,84 - 461,981.52
R 0272507 0,572750; 2 0. 999B§~ 203,23 1,02.1¢ 3,2 ST, 094060 59,020,51 574,619.05
Iy +{,0308705 0,949130 - 0,096833 - 214, 7,256.41 - §,0 T69,492.54. S53,74%. 4 0 499,404.40)
! L0349501 0,965050 . 0,093765 . 23054  b,81L.08 4,8 FEn23e 13 AGB123 . 429,932.06
[039410 £0.960590 ~-0.090833 - - 243,07 . §,366.15  4,b 55,425,035 43,830, 14 367,495.93
kb "DI48H0 % 02955140  0,087974 , 257332 502040 4,3 - 312,270, 8
5074001949240  0,085205 © A9.19 5,489 14, ST IS 117
57120 F 0.942860 - 0082523 278,70  5,030.29 3§, 220007876
. §3980.50.934020 ~ 0,079925 26502 4,400.03 . §, 182,418, 43
i 71390 0,928610 . "0,077410 - 288,35 - 4,170.21 3, 149,798.49
£ 19500 7 0,920500 - 0,74973 286,78 . 3,730.80 2, - 121,718,.84
N 88480 1.0,911520 . 0,072603 286,38 I, 343,76 2, $1,928.79
S a 98300..0,901700 - 0,070327 - 281.04  2,951.93 .2, " 77,829, 65
09030.70,890970 . 0068114 27219 137791 3, b1y 0Th, 27
0107%0,879260 0005970 260,17, 2,204.83 .1} A
0 480770, 808520 ©<0,063893 . - 1,894.43 . 36,043, 33
87 425 184", 117780.£0:852620 5 0{061882 - 228191 .7 (569,87 1 27,0444
084471 3030, 1621707 01631560 | 40,059934-120 1,312,921 < 197938,06
895 41a] #{7a70% 01821240 2 058048 3 184,405 1 LS




D5 Pk e oL Bom L3 et

Y O R SR DL N . R PO
e TRt T
ke, 0BT 100000 | OGSEEITRIRIRTL e s 0 LB L )
1:0)000460:10/999520 - 0}841680 37,06  B5,095.70 - (ADLER 1,001035.54 (41350108 (1,949,718,
" 00000330%0:999670 © 0172183 £ 22141 76,197,52  403.6% 917,937, el ey
461000250 0999750+ 0, 108423 5 (6,25 9,883.31  J80.94  BA1L740.3 A skl
£ 61000240 " 01999780, 0:649931 T 13,71 64,09,88 - ad.49 . 771, B3 e e
joieezie owmrle, 0.bml I sk 4,49 TT1IESTI01 (3,108.85 9,189,006.33
H y 0, 49 56790.77. - 350198 ¢ 707,760.13 {Z, 74415 8,417, 149.34
r§°‘8°8§§%§i° 0 :g.gg 0 .g} 23,224.99 . 339049 0 0896930 12,363, 00 + 7,709,389, 22
LRl 0: 0,48 R R B R R BRIt
8 i § 04 A9 TR 320 Reb 2l 1R SaIE 9L,
' 20 y ¢ . (067 "800, 204,68 111409.80  §,918,792,34
, 20,0018 - b qowmd el e 1 TR
98, 40 oo§x90-*o. 99810 0,35 g el Ml S e D
g 0001300, g 81 008 299,07 1 420,421,24  10,788.48 ~ 4,960,970.2%
(i P a0 3 Il 93.20 © 385,413.12 10,489.38 - 4,540,531.02
A 00050 0. 59750 0200 B i a2 363,295.94 - 10]196,17 - 4,158,137.90
"98,192° '0.000780  0,999720 0250870+ £ 447 24,78L97 il vhne 3308 e 78
198, 364" 0%000310 0999490 S0 230073 7 63 22,729.28 BeR BN il b2
98, 334; 0,000330 0999470 " 0211994 & 6,41 20,8419 dd o aLaa I 9,356,59  3,181,187.02
98,3013 "0:000370 0.999430 2 0,19 T a2 19,118.57  25 R e L
98,2637 -0'000390 0999610 © 0178431 - .70 175351 T R S AR
98,727 07000380 0.999620° 0. (A3498 - Suii 1407057 L3 O O T R T
£ 98, 169 * 01000350 09994507 0;150182 -~ 4,68 14}744,19 b b BT B
198,155/ 01000340 0.999440 A 4% Whns s Bl LU
o8 915 G T4 10,000350 0.997450 0 (26405 .. 394 (240298 22 VAU L R
1980875 2 T T8, 0,000390 0999610 01115968 Lh0b  (1374,94 e HDARE LA L
98,049 ¢ A1 01000420 0.999560°7 0.108393 4100 10,431.48 ixq'za e R G R IR
9800 SN0 DI DA L OLE DR e Dunh BN
io7leh 4305000430 0.799370° 0,089548 - 3.53  ,770.79 pdt e R G ]
BT DN Gme: S0 TINT9 20057 T [03,682.60  BISLI [ 170,070,010
i SR . . SLT 490 208,03 - 94,909.82 4,520.37
Caplgh0 1 4 0000450 QLgeRSlo’ QOISITE 132 NITLE 24T o gh92 b 3 LR
J970a32 92 H S1 900000820 01999480 0.063148 LT TI20 & TeNaB] - 20, oot il iy
sl i 57 0,000550° 0.999450 ° 0.0a3438 _* 3,08  6)203.07 N L 11 e
fo7'728 .k 155 10.000560 0.999440 - 0.058200 - 2.94  5,487.80 R L Rt
g SR 0.000640 0.999360  0,053395 S 309 5203 (9204 phathes DGR DT
197°010 455 % g5 00000710 0.999290 1 0.048986 . 3.10 ;781,53  189.0% 2050 b el
7054078 0.000800 0.999200 % O.0KABA 322 AJELE2 18398 - FHE N
R B G M b PR MRE Bk RE L e
e R : o J 0180 A R ASL4h 4362 507,408, 0
B BEGRL GO Gam GnoBeE W mRE dhe B
i ¥ 001150 0.998850 0.03(838 . %27 L,00%.98 172, ARG bl Wi
A7 Y N 0001230 0598770 0.029209 B3 2,83 O TS D R
2 3 {30 0.001340 0.998650 0.026797 - 320 AR ln I pmem
43 95,819 {44 0,001480 0.998520 0.02458¢  ‘3.25 2, ey olmd o Dad JH TS R T
960875 156 0.001620 0.998380 0.022555 3.2 AR shalegt R AL
9,518 180 0.00180 0.598140 - 0.020092 - 3,82 {9 h4e 0.0 IR BRI Bl
b330 198 0,002060 0.997940 . 0,0(8984 343 '839'39 1600 TG LALAE Dl
I 1% 00 : . ~3 2R ISLI9 0 A07EM LD NEQ
§om R R S B GG W WE The
5, .002200- 0.997300 - 0.014659 3,21 05,62 14295 - 15,250 1970, "I
50 93,423 23 0.00870 0.997130 0.013443 . BY 1,833 ‘ N pupd S
59515 7 0.003(80 0.995820 " 0012338 - 3.43 e e LI et BTN
52 94,849 30 0.003480 0.99520 . 0011315 - 3.43 {863 B el LULEL LD
51 94,519 16 0003890 0.996110 0.010385 ~ 351 4815 el el dpbh o unMn-n
51 94,158 W0 0.004310 0933690 0.009577 - .35 . 897.00 R L8 ST S A R
55 93,743 439 0'00490 099310 0.008741 - BB 7 @il Heh RS T
563,306 76 0.005100 0.994300 0.008013 ,3.30  748.2 e adea ZunE o
§1 92,830 519 0.003900 0.994100° 0.007357 ‘3.5 T piddy Lo gL
el 559 0.006050 0,993950 0.006749  T.4b T B Lo A
591752 £25 0.006820 0.993(80 0.006192 3,55 5edl I I T S B T
B 91,150 b6 0.507330 0.992470  0.005681  3.58 - 248 64 pubpe Latno A
61 90,441 R e B B N U LTS R e 1
& £7,68h B30 0.009150 0.950350 O, : b 10035 4dLIST 480D - 3633498
6O 5 D0l R LTI AT fourd NIl SiEL
BOOBLTS N DU 0960 000404 IO R I S R T Bt N e
87,00 (A500.012080 0367920 0.003492 1.3 WS 8699 '3, "99T0 FiR
be Base 10056 0.011450 0.93t550° 0.003387 LAY 9L . pELL LA
g L b A0 0. 5 21, BL43 250586 L0008 182080
BoEn L g.g%l‘éé% T S S 4 S 31
§2,132 $1 0018540 0.781460 0.002616  3.65  2(A.68 Vi 50 {5330
70 30428 1702 0.020110 0.576830 0.00400 373 . R (R O Tt
77 183l 0.02330 0976030 0,001 582 %;g.*a I R e
72170016 20039 0.027230 0.972750 0.002020 3.0 155'76 o T e L
7374517 233 0.030870 0.969130 0.00(853 193 L3 I Lige b bl B
A R e onigs LS 386 5149 985,30 502.4b 51846040
5o 2 3.3333?8 R IR T O e TR ¥ T 0 ft. 10
21 1,070 0.0Mg60 0953140 0.001431 3.9 ‘ ‘ 15,66 : !
7sE3 D 0wt 090 oy 3 T I B I R
R R R R U 393 B4l 4140 517,35 2914 2ATTLG
P o b i G B owh o wE o
IOV T i 0,07 924610 0, b 1, : T3 7 e
DL numm el neol ool mn o g owa i
O 0088480 0.711520 00008535 L19 Wy 2L Bl B b
1,974 2 0.098300 0901700 0.000783 2.3 3285 20 43 ‘ o4k
B NEGE o A1 0.107030 0.870970 0000718 2.72 ' TR g ey dlo. It
§ . : . . MR L0 (2259 8.8 a7
533,720 4,072 0,120740 0.B79260  0.000639 24k 2.22 3 i
8L25450 3,958 0.1334B0 0.B6A520  0.000604 2,19 7. i paoad Jal. 4t
S 75 T 014730 0.832620 0,00 : TR S I p. 0t
g féiggg 3538 0. 162600 A O i I X i
X 3,260 0178760 0.821240 0.000467 L4081 609 W I §3.80



(nﬁquﬁhumfgxwon BEE ;J69-E(ITU7

TN P o= r b hm e ot e g P e

% 1x T T A ! Gx - By - L Rx 5%
0 100,000 . 3,080 0. 030800 0.969200 A, 000000 2, 990 29 100,000.00 16,258.63 '2,875,115.63  €22,539,03 70, 470,624, 84
\ 96,92 150 0.001550 0.998450 "~ 0, 970874 [.39.+.94, 097.09( 13,268.34-r2,775,115.65 : 806 300,42 67 393, 1508, 54
2 94 0.000970 "0,999030 -0, 94”596 Bb 02 91 205,00 -13,126,95~ 2,681,018.97 793,012.08 44, 820,494.41
3 S bh 0.000680  0.999320 --0,9t5142. .. 58.44 88,472.24, 13,040.93 . 2,589,803,36 - 779,903.12 62 139,374, 14
4 38 .0.000600 0.999400 -~ 0.B88487 ,* 50,03 85,834,737 12,982,29 2,501,331.32 - 746,864.20 59 549 31,18
5 56.°0.000380 0.999420  0.862609 46,90 83,286,680 12,932.2h-2,410,494.5¢ - 755, 481,91 57, 048 121988
b ~ 50 0,000530 0.999470-7°0.837484 41,47 B0,813.88- 12,885,354 2,332, 07,99 | 740,949.63 54! 632,744 3
7 SLo A7 0.000490 0999510 70.813092 37,10 78,418,410 . 12,843,89 2,251,300, 11  728,064.29 §2,360,537.28
8 S 43 0,000470 ;0,789 J0.49 076,097.47  12,806,7% 2,172,975.50 . 715,220, 40 ao 049 MS 17
§ - 142 70,000440 1,25 73,846,85 12,772.30 2,09,878.07 " 702,413, 4l 47,016,\ "]
0 29,62 71,064, 43:712,741,08 2,025,031 47 - 489,441, 31 45.779,289 65
i 30,16 69,947.50 <12, 41,43 < 1,951,367,04° © 576,760.2] 43,796, 208, m
2 2,00 67,491,468 712,681,927 - 1,881 ,819.53" -: 444,168.84 41,604,891,
3 37,02 + 63,493.,90 -12,649.26 *1,814,321.8] 651,501.57 39,923,071.;8
§ . : 42,35 > 53,549.29 - 12,612,24  1,748,833.97 . 638,836,30  38,108,743.72
5 | ; ;0 49,23 b1,855.97 17,549.88 1,685,284.68  626,246.08 36,359,70%. 7
b Y L o 59.06 59,810.94 12,520.45  1,423,628.70 ~ 613,475.10 34,6/4,b23 07
] 1 AR 7 z 759,91 . 98,013,82 12,465,39 1,343,817.78 60! 155,53  13,050,994.37
B |93, §OE 109 40.001140  0.998860 + 0.587395 . © A2.16  56,264.18 [2,405,68 .1, 503,801,95 . SUB 589,94 31,487,!75 bi
g 95177 |3 -113 0.000180 0.998820 ":0.57028h 62,57 54,563.28 12,343.52 1,449,589.77 §7h,784.26 29,981,374
0195564 1 Y 113 0.001180 0,998820 T 0.553676 - 80,74 52,911.47 12,280.95 1,394,976.51 543,940.75 98,53}
195,451 « :g 42 0,001170 0,998830°¢ 0,337549 58,45 91,309,627 12,220,201 1,342,065.04  §3i, 459,80 27,135, dJB Su
22 99,839 041 0.001160 0.998840 . 0,921897 - - 36,24 49,756, I 12,181.76° 1,290,753.43 537 439,59 25 T4, 17553
199,228 ko0 0,001(30 0.998830 T 0.306492 Gkl 4B,L51 28 12,105,510 -1,240,996.72 527 277,83 24 504, 103151
95,118 + "5 108 0.001140 0.998360 <0.49153¢ 51,98, 45,790,715 12,051.40 - 1,192,741 4] SIS 1732 2, ”61,0’9 2
95,0090 2108 0.001140 0.998840 7 0,47740b 50.8 s 45, 371,31 11,999.82  1,145,955.72 503 120,92 ?7 079,391,712
94 - {09 Q.001t50 0,998830  0,4b63693 49, 44 009,56 11,949.74 - 1,100,578, 42 491 121,10 a0, 924,356 G
<110 :0,001160 0.998840 . 0.450189 ~ 48.0 42 674,77 11,900,467 1,056,572.86 47? 1743 19, 813 151.3%
112 .0,001180 0.996820 - 0,437077 4.3 41,383.74 11,832.59 1,013,698.09 467 214,49 18 7&7 104,73
13-:0,001200° 0.998800 ~ 0,42434% 45,33 . 40,130.86 11,805,086 972,514,315 453, STENT) 17 133, 28b 54
14 :0,001230. 0.998770  0.411987 - 4,40  38,915.45 11,798.51 = 932,385, 49 445 515,03 1by 780,7 2,09
2.°0,001280° 0.999720- 0.399381 46,99 37,735.5% I1,MM2.11  693,466.04 434, 654,52 15 348, 188,80
27 °0,001350 0.998450 :.0.388337  47.88  3h,569.30 11,665.12 855 132.46 420 142,41 14,154 320, 1k
15-40,001430 0.996370 - 0,377026 49,42 35,473.91 11,617, 24 - 819 142,95 408, N 14,099, 188, 3¢
44 0,001530 0.998470 : 0.366045 51,18 34,393,210 11,867,82 783 867,03 396 850,03 13,280 044,33
56 0.001660 ~0.998340 + 0.335383 - 53.83  33,340.29 1151465 . T49, 213,63 385 294.22 12,496,378, 30
£476°.0.001820 0.998180 - 0.345032 © '9h.9% 32,315.39 I1,452.82 715 938,34 311 175,97 L, 747, 104,47
«187.:0.002000. 0,598000 - 0,334993 - £0.82 31,317.22 11,405.68 . 683 518,13 362 2,75 1,031,179.93
200 -0,002210 00.997790 © 0,325226 + - 65,03  30,384.75 1{,145.04 652,«00 93 350 906,87 10,547|uds|73
(2267 0,002430 0,997570 - 0.315754 - - 62,28 29,395,39 (1,280,001  t21,956.48 319, 156181 9,695 251,85
S 49 0,002680 0.997320 0, 306857 ol 28,469.23 11,210,73 . 592;561.29 328 281,80 9,077 ,29;.15
974 0,002960 0.997040 - (,297628 79,17, 27,566.60 11,136.62. 884,091,353 I, IRy 8,480,717, 89
104 ~0.003290 0.994710 - 0.286939  BS.29° 2b,684,32 11,007.45  536,324,73 ‘05 23444 1,916,642.04
f3380.003670 0.996330 - 0,280343 © 92,06  25,822.00 10,972.16  509,840.23 294 817, 00 1,380,117,79
323 0.004070 ,0 995930 0,272372 - 98,64  24,977.85 10,880,10 - 454,018.22 L83 904,81 b,870,277.56
it Q. . L 0,204439 105,52 24,151,701 10,781, 47  439,040,36  273, 1024, 13 &, 186,257 H
i ; 0,256737 112,17 23, M42.74" 10,675.95 . 434,880.43 252,. 1,2  5,927,218.58
.0,249239 118,34 22,530.69 10,563,78 411, 345.91 - 25,567.32 §,492,130.12
C0.241999 125,46 21,773.54 {0,443.44 - 186,995.22 241 003,54 5,080,734.41
. T0,0234950 132,93 21,015.83 10,314.98 . 367,219.49 230, 558 09 §,891,769. 19
; 20.228107 140,41 20,271.19 10,187.45  144,203.83 220,238 f1 4,724, 5469.98
; -0,224483 149,22 19,940,386 10,047,04  375,932,66  210,090.86  4,978,363.65
£ "0,721501% - 198,23 10,822.01 9,897, 396,392,30 - 200,003,862 1,652,452, 4%
: 0.208750 < 167,20 18,115.8  9,739, 287,570.29  190,105.30  3,746,040. 09
i 30.202670 - 176, L7,420,72 7,372, 269, 454,74 lBO.;éb ?1 3,086,479, 54
A ©0.196760 - 164,92 14,736:82 9,395.89 © 232,034.0 170,793.82 - 2,789,015.4
B 00091636 193, 16,064r$ 9,210.96 - 2853,297.20  1é} ,397 93 2,33¢,581.44
ki 0, 185472 203, 19,402370 - 9,017,153 - 219,212,718 152, le 370 2,301,684, 44
“ -.0.180070 212,94 . 14,730.76. 6,813,85 . 203,830,08 l43 169,82 - 2,082,431, 86
& 74825 223, 14,108,211 8,600,91 . 189,079.30 13, 13155.97 1,878,421, 38
0.9 89733 234,99 13,473, 40 B,377.03 . 174,971.09 . lZS 155,04 1,609,542,28
: 0.164789 246,86 12,845.99 8,142,04 - 1h1,457.48 17, 1378.03 1,914,978 19
T 0,159990 258,93 12,224.97 .7,895.48 - 148,63{,08 109 235,99 1,385,074
.0 0.155330 269,94 11,609,597 © 7,636,240  13b,428,71 101,3@0 81 1,204,421.4
i 0,150806 280,53 11,001.08 7,346,30 124,8la,74  93,704.56 - 1,087,995.1
0 JABH3 289,70 10,400.90 7,085.77  143,814.86  64,338.2h 943,178,311
- 0. (142149 297,41 9,808.27  6,796,00 10§,413.96 79,252.4% 829, 363,51
-0, 138009 303.89  9,225.18  6,498.47 23,609,69 12,436, 41 - 725 1349.55
0 0,133989  309.4]  8,652.60 6,194,780 84,380,510 - 89,951,73 63:‘u43 86
0 130086 316,63 - B,090.98  §,885,17 75, 121,81 39,762,971 §47,983.)
0 02697 320 TSIEAY 56855 - AT)e3e 04 BNBITIY 4722884
N 22600 T 699001 50T G0,098.05  4B09.23 . 404,598.50
{ 0.119047 341,31 4,457,964, 91113 33,103,330 A3, 064,50 544 th‘Lu
0 O LIS580  BAS.17  5)928.56  4,569.82 464537 38,1577 290,39k
0.9; CLZIA M504 3410070 422065 4071681 3SBR9S 244 TELS
0.9 0.108945 340,80 . 4,907.98 3,879,531 - 35,306.10 29,159,30 204, 1034, 74
0.922436  0.105772 333,13 442403 3,572 30,396, 12 25,419,178 le 120, k4
) 0.916100  0,102691 322,73 3,96 3,705.%9 23,973.68 21,941,907 138 130,83
0.909390  0,099700 310, 3,324,101  2,882.86 - 22,011.44 18,755.48 112 356 b4
0.902140  0.0947%6 295,43 3, 111,42 2,5372,81 ~ 18,487.53 15,832,463 90 345,00
0.894230, 0,093977 279,83 2,125,153 2,211,171 13,376, 11 3,279,684 11, 'BST.47
0.885420 0.091240 263.18  2,345.94 1,997.33  12,830.96  11,002.b4 5h, 481,16
0,874940 - 0,088582 246,91 2,035,683 1,134,153 10, 285,02 4,005, 31 43 #50,39
3 0.862900  (.086002 229,95 . 1,720.70 1,487.24 8,251.17 LG 3 545 M
3 0.849440  0.083437 211,58 1,447.43 1,250,209 6,923.47 5,783,92 2:,294.30
b 0,834710  0,081065 191 1,193.69 1,045, 71 3,075.04 4,524.43 d, 219,77
81140 0.B18BA0  0,078704 170,09 967,36 - B34.14 - 3,082.% 3,460,92 13, 894, 69
192950 0,802050  0.076412 141,78 716%.0% 84,03 2,915,400 2,026,780 9,812, %4
L215570 0.784430 0 0.074i66 125,32 394,91 336,27 S 2,459 1,542,73 b, 857,15
233850 0.764150  0,072026 103,34 456 ] 410,93 1, 347,00 {,406, 44 4,751, 44




ALY ol Tiblosw. 10712 323838 g0 g pry/ it o
T e s Y O b .

T

31D b e e s = s et o i

PR VR A TR B fix Nk Rx By
S e e o Mo S Bt 8 T 2 S g P S e A st
0+ 100,000 - ¥3,080 0.030800 0,969200 . 1.0000¢0 2,983,053 100,000,00 - 14,422,00 2,718,743.96  698,387.94 64,249,300, 56
1 96,920 © -<:150 0.001330 0.998450 - 0.948323 40,71 . 93,849.25 "11,438.93 2,418,743.96 681,935,91  41,530,557.00
2 9,710 i 0.000970 0.999030  0.938037  ©5.40: 990,773.82 11,298.24 .2,5%,874.71 670,498.95  56,911,B13.04
3 96,678 g6 0,000680 6,999320  0,908510  58.07  B7,830 13 (1,712,484 2,434,100.89  459,198.72 §6,386,938.33
4 95,610 S8 0.000600 0,999400 0.879915 49,437 05,008.40 ~11,1534.77 2,346,269,75  6A7,965,88 153,932,837.44
9 94,332 St 0.000380 0,999420 0.B52216 44,22 82,283,168 {4,109,34 2,261,261.38  &3b831.11 5i,406,567.68
boGREL Bl 0000330 0,999470 0.875391 - 40,77 798491 00S01T L UB78.00 . 615,725.07 49,345,300.33
1 96,445 47 0,000490 0,999310 - 0,799410 - 36,39 77,099.10" 1,018,357 2,099,331,28  b14,868,85 47,154,326, 14
R {5 GO0 095N 0N S JGARE GBS BOLNLI RTUEN S ke
9 94,153 42 0,000440 0.999560 - 0,749874 30,50  72,252,80 10,948, . 1,947,595.32 © 592,066.33 43,044, 744,48
0 96,311 4] 0,000430 0,999570 0 0,726272 - 28,84 £9,948.00 10,917, 71- 1,875,343,52  581,718.13 41,097,168.38
{96,210 CORY0.000430° 0.999550  0.703411 29,29 A7,717.4f 10,868,817 1,805,393.32  §70,800,42 19,221,0824,84
296,20 “47 0.000490 0,999510 - 0.681270 - 3%.01 b5,556.57 - 10,899,58 .1,737,678,12 - 589,91{.35 3%,416,4?7.52
3 94,180 56 0.000580 0.995320 0.659826 35,79 p3,462.03 10,828.56 1,472,121.55 - 549,051.98 33,678,751.2
4 96,124 &6 0.000690 0.999310  0.839054 40,85 81,428,63 10,792.78 1,608,439.31 538,223,41  34,006,525.63
5 96,038 79 0.000820 0.999180 . 0,418944 47,36 59,454.21 10,751,93 -1,547,230,84  527,430.44 32,197,970, 14
b 953,919 9{ 0.000950 0.999030 0.599458 - 52,83 §7,535,42 10,704,537 1 1,487,776.65  514,b78.71 30,800,7%9,178
7 93,688 102 '0.001060 0,998940 - 0,380389 57,36  §5,671,04 10,851, 74 1,430,241.,23  508,974.14 29,362,962, 84
g 93,786 165 0.001140 0,998860 - 0.562314 - 39,36  53,841.81 10,594,38 -1,374,569.69 - 495,122,490 27,933,721,
9 953,677 t3 0,001180 0.998820  0.544614 59,80 - 52,107,04 - 10,535,02 1,320,707.68 184,728,027 26,338,151, /1
0 93,564 113 0.001180 0.998820  6,527471 57,73 50,407.26 10,475.4) 1,268,600.84 474,193,001 25,237, M. B4
C 2 43,431 {12 0.001170 0.999830  0,310868 §5.42  48,782,07 10,417.68 1,218,193.58  483,711.3% 27,948,843,00
22 95,11 f11 0.001180 0,9982340 0,494787 5349 47,172.54 10,382,27 1,149,430.7} 433,299.91  22;750,649.42
2395 {10 0.001150 0,998850 0.:79213 50,03 45,634,50 10,309.08 - 1,122,258.17 442,937,684  21,581,218.7
24 45,118 108 0.004140 0.998840 0. 444129 48,55  44,147.01 10,298,02 076,423,867 432,628.97  20,430,560.04
25 95,01 108 0.001140 0.998860  0.449519 47,02 ;42,708,84 10,209,417 1,032,476.47 422,170.54  19,182, 13,87
26 94,502 1G9 0,001150° 0.998830  0,4393IN0 43,96 41,3(2.48 10,162,45 989,747.82 412,161.07 18, 349,080, 20
2 94,719 10 0.001140 0.998840  0.421488 44,92 39,9710.97 10,116.49 948,450,353 - 401,398.62 17,300,092.13
28 94,481 112 0.001{80 0.998620 0,400393 44,30 38,647.88 10,071.57  908,479.78  391,882.13 16,441 ,042.00
29 945N {13 0.004200 0.998800 0.395538 43,29 37,406,443 10,027,271 669,811.30 381,810.96 15,303, 182,23
30 94,458 116 0.001230 0,998770  0,383088 43,04 14,185,70 . 9,983,98 832,405,080  I71,788.29 14,633, 851.10 ¢
9, M2 121 0.001280 90.998720  0.371029 43,48 35,003.64  9,940.9% . 796,219.18 361,799,310 13,800,546.01
20 94,2 {27 0.000350 0.998830  0,339350 44,20 . 33,838, C9,897.46 0 THL G746 331,038, 37 13,004,726, 6%
33 9409 135° 6.001430° 0,998570  Q.J4803% 453,51~ 32,748,3 9,833.26  727,357.39 341,980,91  12,243,510, %3
3¢ 93,959 144 0,00i530 0,998470  0,337084 ° 47,0{ 31,672,06 9,007.73 - 694,609.00  332,107.63 ll,Slb,lﬁi.ﬁb!
15 93,8138 156 0,001660 0.998340 0,326473 49,33 30,828, 9,760, 74  k62,936,94  322,299.90 10,921,544.58°
36 93,85 170 0.001820 0.998180  0.316197, 952,06 29,614, 9,7111.41 432,308,683 312,539.16 10,158,607, 62
37 33,489 187 0.002000 0.998000  0,306244 55,47 28,430,46 -9,659.35 - 402,094.13  .302,820.73  9,0%6,298.79
38 95,2 206 0.,002210 0.997790 0. 296604 59,18 27,675,79 9,603,889 . 574,063,67 293,168, 40 8,923,404, 64
M 93,Q1b 226 0,002430 0.997570 . 0.287248 62,88  26,743.53 9,544,71 546,389,88 283,364,310 8,349,540.98
40 92,870 249 0,002680 0,997320 . 0,278226 47,10 25,838.84  9,4B1,87 . 5(9,646.36  274,019.80  7,803,131.10
4 92,421 274 0,002960 0.997040  0,289448 .50 24,950,410  9,414.73 - 493,807,527 264, 33097 7,263,504, 74
42 42,141 304 0.003290 0.994710 0.260%?6 74,84 24,101.29 9,343,227 46B,849,10  25§,123, b, 789,647, 22
43 92,043 338 0.003670 0.996330 0.2527 82,75  23,285.81 - 9,264,38 - 444,747.81 245,780.07  §,320,518.12:
A4 91,703 373 0.004070 0.999930  0,244815 - 88,44  22,450.72 9,183,463 T 421,482,00  234,515.84  3,87k,100.71
45 11,312 410 0.004300 0,995500  0.237109  94.38  21,655,40 9,099.19  199,031.28  227,330.01 3,434,618, 7
4 90,921 450 0.004950 0.995050  0.229645  100.0%  20,879.56  9,000.81  377,375.68  216,214.82  5,089,367.04
47 50,471 487 0.093410 0.994390 (.222417 105,34  20,122.2 8,900,72 356,496.11 209,734,010 4,678,211.35
4 89,9382 534 0,005930 0.994070 0.215416 111,41 19,383, 8,795, 38 336,373,864 . 200,333.29  4,324, 715,24
49 89,448 SB{ 0.006490 0.9935(0  0.208635 117.40 18,841.98 8,683.97 ~ 316,990.14 194,537.91 3,983,117
30 88,687 634 0.007130 0.992870  0.202068 124,08 17,951,153  8,5bb.97 298,328.36 182,89%5.94  3,668,351.03
3 68,23 894 0.007860 0.992140 0,1987207 131,58 1,241, 8,442,49  280,311.2 174,267, 37 3,370,022,87
iz 87,38 750 0,000660 0.991340 0189547 139,15 15,392.75 B,310.94  263,103.3] 163,844.88  3,089,481.47
338,78 825 0.009310 0,990490 0.183381 144,49 15,931,31. 8,171.79  246,310.42 197,313,94  2,426,548.10
3 E3,938 897 0.010430 0.989370 0,177802 194,47 15,283,415 8,025.10  230,579.3! 149,3462.15  2,580,017.47
3 85,059 968 0.011380 0.983620 0.172205 141,45 14,647,682 7,870,464 215,296.13 141,332,052, 349, 434,18
36 B4, 091 1,045 0.012430 0.987570  0.166785 168,80 {4,025, 1< 7,709,1% 200,648,354 133,486,412, 134, 162,07
57 83,046 1,129 0.013590 0.986410 0161535 174,83 13,‘14.31 ©7,940,38 - 186,623,413 129,757,22  1,93, 01848
58 81,917 1,218 0,014870 0.985130 0.156450 184,56 12,8159 1,363.79 173,208,460 118,216,848 1,744,849.05
5% 80,899 1,317 0.014350 0.983650 0.151326  193.3 12,227.98  7,179.19 160,392,464 110,833.09  1,573,68].44
b 79,300 1,426 0.017970 0,982030  0,146736  202.4 11,649.51  4,985,42 148, 164, 48 103,673,689 1,413,786, 60
61 77,934 543 0.019790 0.980210 - 0. 142137 212,41 11,080.13 4,782,937  {34,515.18 94,683.27  1,245,124.12
62 76,41 1,687 0.021820+ 0.978180 0137483 222,26 10,518.94 °5,370.52 125,435.05 B7,905.34  1,128,608,94
83 74,744 {790 0. . 0,133329 231,18 9,965,584, 348.2b 114,916, 10 83,334.82  1,005,173.89
b4 77,934 1,518 0129133 239,63 9,420,784 4, L17,11 . 104,930.53 74,386, 94 "888,1257.79
65 71,018 2,038 ‘0,125068 244,87 8,584.38 . §,877.48 . 95,319.78 70,847 44 183,307, 24
bk 69,000 2,159 0,124131 232,82 B,358.05 §,830.62 | B6,043.20 54,951,94 687,117, 48
A1 h4,845 2,268 3B 257,70 7,842,158 05,377,807 0 78,287.15 39,341.34 41,132,268
A8 84,571 2,380 0, 113026 264,92 7,337.80  §,120,09 ' -70,443.00 593,983.59 322,845.13
59 62,197 2,307 0 110049 287,21 6,844.71 4,838.18 - 63,107.41 48,863.43 432,400, 13
70 G3,690 ‘2,644 C0.106585 272,94 4,362,053 4,590.97 .7 56,262, 70 44,003, 28 169,292,712
M 57,044 2,199 0,103230 -279.65 -+ §5,008.86  4,318.03 T 49,900.84. 3941401 333,030,092
12 4,241, 1,953 0.099981 | 285, - 5,423,63  4,038.18 - 4401179 35,094,2 2683,125.18
13 50994 3NTh- 0.006833 / 28848 A%64.98 305221 = IESEB.4 3108809 J39,100.99
14 48,218 3,168¢ 0.093783 2087.76 4,522.15  §, 483,75 - 33,820,186 27,305.B& 200,529, 45
75 45050 33 QL0083 . 28545 40F0 TS 2908000 24BA2UL fhb, 80,19
76 AL, . 3,244§ . 0.087974 276,41 3,679, 2,892,54 - 7 25,006,97 20,666.12 137,809,278
17 -38,584 1 33770, 0.083208 247.43 3,287,585 2,814,103 ©  ,327.19 11,713.38 112,802,
78 - 35,347 -3,2033 0.082523 296,00 © 2,916.94  2,349.00; . - 18,039.43 19,157.45 - §1,4749.12
19 3144 314! 0.079925 243,53 2,389,12  2,093.00 . 15,122.4 12,808, 4% 73,435.49
B 38,998 30073 0OTTAD 293k kTt UBAIAT L ADSSNST 1071545 SGBSI2i80
81 25911 | 2097170 QOMITS 21573 LG4G13 619053 10308.84  8,865.37 4515003
82 22,960 +; 2,871 é 0,072643 201,94 1,667.20 1,403,680 o B,364.1 1,24b.44 35,450,39
83 20,089 - 2,734 {0, 0,070327 187,59  1,412.81  1,201.89 6,097,392 9,842,465 ©21,085.4)
a1t 1 2ele 0 GOBILE 7218 108073 101430 SehT1 Ae4076 - 20038815
85 ﬁ4,£25 o2 44 ? 0,063970 135,32 971,40 842,12 . 4,105,968 3,426.44 18,103, 44
B4 12,001 1) .0, D4ch 0U0AI603 D3TS5 B o AB8.60¢ . DINSS 283 10,9949
87 10,043 i 1,992 4 0.041882 119,39 822,84 - 548,85 2,347,24 2,097.73 7,856,391
88 8,073 7400 0.099934 . 104,00 - 485.83 - -429.47 1,724.40 1,548.88 3,519.49
89 e8|l 0.0R80A8 . B3.26 - 36162 . 32846 - L240.35 UL M . 319530




PN g WOEL9

ST T e o ja‘ga‘o‘sufg"gwo-;z"g

Vil {2 4f fepkekli 9% 2 ERE 2 U ¢ ! H . s ’ .
CR é Wy § Sy E;',Eiqx.¢,4g" px v 2 L) Gy RN }1 o W Ry 8%
: ?00,000 ,030800" 0.969200 ~ 1,000000 2,675,49 100,000,00 . 3,904.41 1,163,824, 34 10,563.34  13,724,9684.89
96,9 00133 0~ 0,917431 126,25 88,917,437 1,078,72 1,068,824.04 26,661,93 12,561, 164,35
Y 2.9 81,4977 952,47 974,906.91 25,585.20 11,497,340.2
! 45,76 T74,651,41 §79.89 - 893,437, 34 24,832,731 10,322,424, 04
37,70 66,440.96 833,13 818,805.93 23,752,89  9,628,975. 74
315,39 62,782.18 799,43 730,364,497 2,919.70  8,810,183.8)
21,90 97,531,41 782,04 487,612.79 22,124.28  8,089,604.44
23,9 52,138.72 134,14 630,075, 24,362,248 1,312, 158.00
~ 20,77 48,378,918 710,56 - 977,316, 6b 20,628,106, T4%, 116,64
17,74 - 44,353,680 689.84 528,937,786 19,917,350  b,164,800,02
15,89  40,682,81 J0 0 484,574,018 19,220,710 §,615,840.%
15,29 %0109 6,21 - 443,891.] 18,535,600 8,181, 200,10
15,33 34,212,04 640,92 406,383, 17,899,404, 707,396, 13
16,76 +31,370.86 - 623,39  372,371.53 17,258 4,300,613,1%
18,12 28,744.77 408,87 340,999.46 16,432,89 3,928,418
19.90  26,471.58 590,71 32,2490 16,004,068 3,537, 47000
21,03 24,1742 570,81 285,843.3 15,433,35  3,2749,200.10
20,62 22,151, 4 549,79 261,489,11 14,542,33 2,389, 344,78
21,20 20,306.03 528,16 239,331.97 14, 142,74 2,727,434, 81
20016 1B,408.1% 504,96 219,225,% 13,784,548 2,488, 122,04
18.50  17,031,57 486080 200,817,735 13,277,642  2,168,696.71
16,82 15,623, 14 458,30 183,566, 18 12,790,82  2,088,279.92
19,29 14,3417 451,48 167,941.03 12,322,591 - 1,664,712.44
13,90 13,120,453 435,19 - 143,422.88 1,808 1,718, 0Tel
12,82 , 12,023, )9 422,20 - 140,802,121 11,434,840 563,148,535
11.42 ©11,018,10 - 409.76 128,478,898 14,012,86  1,422,646.73
10,64 10,094,864 398,27 17,460,72 14,862.80 1,294,150.%%
5.85 9,252,384 387.63 107,363, 86 10,204,533 1176, 707,18
9,20 8,478,727 LI 98,1133 9,816,590 1,08, 145,37
8,92 7,765, 44 - 348,08 89,632,681 3,489, 12 971,331.%
CR02 7,194 160,06 81,843.17 9,070, 54 §81,549. 3¢
7,68 4,523.34 352,04 14,743,717 8,710,483 199, 736.21
1,3 5,971.23 144,76 68,220.22 8,356, 44 724,992.44
L2 §,4716.30 33697 62,242,959 8,014,07 636,170, 22
7,05 §,016.92 329,74 56,74b.49 1,677,10  §94,329.22
0 700 4,995,483 22 1 1,749,711 7,147,853 537,762,3% -
0 7,01 4,209,148 370 47,154 14 7,024,582 454,913, 76
0 1,07 3,854.41 9 42,944.% b,704.92 438,858, 42
0 L3 §,929.26 101,62 39,090,37 6,400, 23 399,913, ¢4
¢ .20 3300 2M.47 33,361, 11 b, 498, 61 396,828.77
0 121 2,954,746 87,21 12,330.40 3,804, 13 32,262 16
0 9 7.3, 2,105,335 280,00 29,373,463 5,516,487 288, 141,76
0 ] 1.41 474,43 272,66 26,668, 10 5,236,867 239,934, 1
0.024584 7,62 2,262.83 265,18 24,193,487 1,944, 21 232,58,82
0 1.72  2,048.36 257,36 21,930.84 4,499,403 208,656, 19
0 7.80  1,669.86 249,84 19,842, 48 4,441.47 136,765.45
0.0 1.84 726,02 242,04 17,972,461 4, 191,43 166,902, 82
0,01 1.81 1,575,687 234,20 16,246.60 3,749,589 148, 740,71
0.0159 1,83 {437.79 - 226,39 14,470,53 3,7115,18 112,831, 61
0.0 e - LHEA 218,56 13,233, 18 3,488, 99 HE, 012, 58
] . 0. 01 7.82  [,19.43 210,73 11,51.97 3,279,43 104, 199.50
sI 68,233 0.007B40  0.992140  0,012338 7.86  1,068.43 202.93 10,726, 34 3,039, 49 92,857, 53
37 87,5899 0.008860 0.991340 0,011  7.87 990,89 195.07 - 9,638.%1 2,856,746 §2,130.¢
33 B, 781 B23 0,009510 0.990490  0.010383 1.86 501,20 187.20 g,647.32 2,06(.69 17,497.48
S 897 0.010436 0.989570  0.009527 1.84 818.93 179.34 7, 746.13 2,414,49 63,845,16
35 85,039 968 0,011380 0.98B620  0.008741 1.76 143.4 171,50 4,927.20 2,295, 19 5h,099,5%
36 84,00 1,045 0,002430 0,987570  0.008619 7,69 674,32 {63, 6,183.71 2,133,485 4917183
57 B3, 046 1,129 0,013390 0,986410  0,007357 71.42 410,93 15408 5,509,41 1,7939,92 47,968, 10
58 81,917 1,208 0,014870 0,783130  0.006749 1,54 392.8 148,43 4,893,446 1,808,587 17,478, 09
59 80,89 1,319 0.016330 0.983650  0,006192 7.49 499,49 -, 140.89 4,345.57 1,635, 44 32,580, 24
80 79,780 - 1,426 0.017970 0.962030  0.003481 7.43 430,94 133,39 3,849.87 . 1,514,534 23,734.4]
41 77,954 1,943 6.019790 0,980210  0.005212 7.38 406,29 125:54 3,394,593 1,381, 14 24,350, 79
62 74,411 1,667 0,021820 0.978180  0.004781 .U 165,38 118,58 2,988,483 1,283, 20 991,34
63 74,74 1,790 0.023950 0.97605¢  0.004187 1.20 321,87 11.27 2,623.30 1,136,682 18, 00% 71
b4 72,95 1,916 0,026260 0.973740. 0.004024 1.07 293,60 104,07 2,299,41 1,025,319 15,331, 90
6 71,038 7,038 0.028690 0,971310 0.003892 - 4690 752,28 34,99 2,001.83 921.2 13,086, 48
th 49,000 2,155 0.031230 0.968770  0.003387 6,10 23377 . %0.09 1,739.93 824,29 {1,084, 63
£1 44,345 2,268 0,033930 0.546070  0.003108 h.47 07,73 3 {,305,83 734,20 9,345, 1y
&8 64,577 2,380 0.036860 0.963140  0.002851 6,23 1ed - 76,93 1,298,168 450,81 1,819.27
59 £2,197 2,507 0.040310 0.939690  0.002616 6,02 - 142,48 70.70 1,113,579 573.08 by34., 18
70 33,690 2,644 0.044300 0.9557¢0  0,002400 1 . 5.82 143,23 44,69 951,31 501,18 5,427, 1%
71 57,044 2,799 0,049070 0,930930  (.002201 5.85 {1599 58.8 808,07 413,49 4,473, 88
72 54,247 2,937 0.034430 0.945570  0.002020 5.47 109. 36 9.2 a2, 48 379,43 3,467.8
73 51,194 3,076 6.059960 0,940040  0,001853 5.23 75,03 47,74 312,92 126,41 1,983,352
748,118 3,168 0.063710 0.934290  0.001700 4,94 1, ,31 477.88 278,68 2,412,49
15 45,050 3,222 0071510 0,928490  0,001540 4,61 70,26 3,97 395,91 236,14 1,934, 9%
76 41,828 3,244 0.077350 0.922450  0,001431 4,26 59.85 32,94 128,63 198,59 1,518,462
77 38,58 3,237 0.083900 0,916190  0,001313 1.90 30,43 28.70 265,89 163,63 1,712,498
[T 3,203 0.090410 0.509330  0.001204 3.54 42,5 24,80 21515 134,93 347,18
17 35,1 3,046 0,097860 0.902140  0.001105 3,19 15,51 21,24 172,58 Hz 13
B0 23,998 3,067 0103770 0,894230  0.001014 2,85 29,39 18, 137.07 50,87
81 25,731 2,971 0.114580 0,885420  0,000930 2.33 24,11 15,22 107.47 1i1 I8
32 22,960 7,871 0.125060 0.874940  0.000853 2,23 19,59 12, 83,54 57,57 14,7
gd dEd 2,754 0.137100 0.882900  0,000783 1,98 13,72 10, 44 63.97 44,594 AT
94 17,38 2,610 0.136360 0.843440  0,000718 t.12 12,45 8,44 48.25 344 16!, 14
B3 14,728 2,44 0.143290 0.834710  0,000439 1,47 7.0 574 33,80 25.9] 118,93
12,29 2,226 0.161140 0.B16660  0.000504 1.3 1.43 5,27 .10 19.23 83,13
87 15,085 1,992 0.197930 0,802030  0.04354 1.0t 3.98 4,04 18,487 13.93 57,08
g8 5,073 1,740 0.215370 0,784430  0.4000509 0,81 411 3.03 13.09 9.92 15,36
gy 6,333 {481 0.233850 0.766150  0.000487 0.43 2,% 2.2 g.32 46,89 2.7



(TALTAN) Dl Tablosu_ 191072~ =88 105 ey yrr10 o gae 0 o

ol 03D IR B3 13 F3 D o5 P ) e e S A 0t s bm e et e

kadin) w L ! Al o :
% Ix dx opxoys MY B M s Ml M Ry RS
------------ - - SmensRansehe gy e il Sl sttt
0 75250 . 1.000000 2,402,91 T100,000,00 ~13,521,52" 2,948,933.55  762,843,20° 75,740, 081,40
l 98560  0,970874 131,94 - 94,684.47.7 11,118.61.:2,868,953,85 - 749,121.48 72,771,708.03
2 99230 - 0,942596 - 48,84 91,754,70 §0,986.b4 , 2,774,269,09 - 738,001,068 - 69,902, /54
3 99450 7 0,513142  47.98  69,052.43 10,918.01 ' 2,482,474,38  727,014.43 47,128,485,
[ 39500  0,868487 - 42,27 ~ B6,410.70 10,870.03/ 2,593, 421,95  716,098.43 &4, 444,011,038
3 99560 0.862609 34,01 . 83,89(.41 10,827.76° 2,507,011.23 - 705,228.40 &1,842,34%.08
b 99520  0.837434 30,08 81,373.32 10,790.75 2,423,159.84  £94,400.64 57, 345,374,
7 999460 . 0803097 25,05 . 78,973, 14 10,701.66 2,341,786.32 . 683,008,8% 34,922,418.14
8 99700 7 0,789403 . 22,23 16,646,90 10,735.61 Z,262,813.18  672,847.25 34,3ty 0di. b
3 99720 0,7684(7 20,09 - 74,392,24 10,713,39 2,166, 184,20 862,(11.81 32)317,818,00
¢ 99730 0.744094 - 188 72,205.39 10,493.30 -2,111,774.04 T 431,198,23 50,131,632, 40
1 999730 0. 722420 18,24  70,083.53 10,674.51 2,039,58.66 - 640,704.93 48,019,878.36
2 99710  0,701380 19,07  48,024,03 10,656.28 1,969,485.12  £30,030.42 43,980,30.70
] 99700 0,680951 - 19,17 8, 248 07637,28 [19017451,00  819,374.14 44,010,824,58
4 99570 0,661118 20,54  64,081.49 ([0,818.04 1,815,431.4] 408,736.91 42,109,363, 4%
5 999550  0,641862 21,19  62,194,50 10,597.50 1,771,350.93  998,116.89 4¢,273,926,01
b 99620 0,623167 22,39 40,341.82 10,576,310 1,709,181,43  987,521.39 18,502,370,:%
7 999400  .405016 22,51 54,581.32 [0,553,93 [,448,799.61  §76,945.08 16,793,408.72
8 999570 0,387395  23.95  5¢,632.1b 0,531.0; 1,590,216.29  364,391.15 35,144,509.1
q ,999550  0.570286 24,36 53,172.32 10,507,070 {813,346,  335,840.13 33,934,350.32
0 999530 0,553676 24,19 - 53,541,00 - 10,482,70 1,476,193,80  545,383,07 32,031,024.70
1 999510 .5%{549 74,53 .984,957,36 10,458,891 1,424,652.80  534,870.36 30,542,830.89
? ,999500  0.571893 24,32 - 50,419.51 10,433.99 1,372,495, 44 §24,4(1.83 29,L(8,17E. 8}
3 999480 0.506492 - 24,60  48,926.66 10,409.66 1,122,773.4% 543,977.86  27,74G,482.£3
4 0,599460 © 0,491934 24,84, 47,477,027 10,363.07 1,273,349.27  503,568,20 26,423,204.7:
i 0,997440. 0. 477606 25,04 7 45,067.92 10,340.23 1,225,872.75 . 493,183,113 25,149,837.43
(] 0.999410  0.483643 b6 44,702,49 10,335.19 1,179,604.33 © 482,822,590 23,923,985, 20
1 0.999390  (.450189 - 25,79 (374,82 10,309,583 1,135,101.84  472,487.71 21,744,180.07
8 999370 0437077 - 25,89 42,089.68 10;283.74 1,091,727,02 - 462,178.18 21,609,079.04
9 999350 0.424346 25,96 40,834, 0,157,86 ,049,641.31 431,894,43 20,817,352,01
0 0.999320  0.411987 26,00 39,618,710 - 10,231,90 1,008,807,3 441,636,457 19,487,710, 61
3 0,999280 - 0,399987  28.80 .38,438.74 10,205.90 -'949,186,43 431 404,67 18,438,901, 34
32 0.999220  0.388337 . 28.28 . 37,292,39 10,179.11  930,749.87  421,198.76 17,489,714.71
33 0.999(50 . 0.377026 - 30.02  36,177.93 10,150.83 . 893,437.47  411,009.66 1h, 538,964, &4
34 . 0,999080  0.366045 31,27 35,094,1% 10,120.B2 - 857,273,394  400,868.82 15,664,504.3]
33 - P96 0,001000 0,999000  0,355383 - 33,12 - 34,040,795 10,089.54 . 822,185,35  390,7148.01 [4,808,227.31
36 : 0,001 0,998910 -~ 0.345032 34,84 33,014,15° 10,034.42 - 788,144.80  380,433.46 13,986,042, 48
37 - 0,001 .998820 0.334383 34,75 32,019.48 10,021,58 - 755,126.45  I70,402,04 13,197,497.68
hsi) ©o122.0.001280 0.998720 0.325226  3B.52 34,080.32 9,984.83 - 723,108.77  340,3B0.4b ' 12,44:,769.43
39 132 0,001380 0,598620 0.315734  40.47  30,107.42 9,944.3! -492,058.43  J9u, 535,03 11,719,680.47
[H] {42 76.0001490, 0,998510  0,306337 42,24 2190,04  9,300,84  86L, 95003 M0,649.02 11,627,602, )2
- §530.001600° 0,998390 © 0,297828 - 44,21 28,297.98 9,863.38  &32,761.00  330,743.48 i0,3e7, 63118
42 - Lhb 4 0,0017300 0,998250 - 0,288999 - 46,57 27,429.17 9,810.37  604,463.42  320,879.90 9,732,490,18
41 i i 5 0,0019107 0,998090 ~ (.200543 49,30 26,383.69 -9,772.80  §77,034.26  3i1,060.53 9, 12B,426.0%
i4 ; 18,002090° 0,997910 © 0,272372 - 52,34 25,780,011 9,723.50 . 580,450.57  301,287.73 8,550, 84%.4
45 285 -0,002310 5 0997690 - 0, 264439 5.97 - 24,957,45  9,870.14 T-924,690.4h  291,364.23  8.000,941.4%
46 3. 2404 0,0023505; 0, 97453 S0 256137 9,82 24,174,57 29,615,17 439,733,010  201,893,0%  7.47b, i34
{7 244° 9,007820 1997170 | 0.749259 , £4.37  23,410.43 - 9,555.35 . 415,35844 22, 207.90 0,908,515, 47
48 :0.003130§ 0.996870 7 0,241999 - 68,84  22,644.40 . 9,490.98 - -~ 452, 147,81 262,722,856  4,300,963,03
49 3234:0,003460 5 0,996540 - 0.234950  73.48 2(,935. 48 9,422, 14 *- 429,483.41  253,231.5¢  b, (4B, 812,22
80 <3545 0, 003800 {0,996200 0.228107 + 78.40 . 21,222.85 9,348.46 - 407,547.98  z45,B09.44  §,819,328.9)
5t ] “iﬁ 0,004150 70,995850 . 0.221483 * 82,78  20,326,32 ~ 9,270.06 * 3B&,125.13 234,440,980 9,211,1780,33
52+ “418470,004510.7 0,995490 . 0.215013  8A.84 - 19,845.68 - 9,187.28 - 363,798.8]  274,190.92 4,829,455, ¢
a3 b 448 .0.004880:.0,993120 - 0.208730 - 90.80 - 19,180.81. 9,100.44 . 345,933,138  216,003.84 4,459,638, 89
5 5 A83-.0,005280%.0,994720 T 0,202670 ¢ 95.04- 18,331,350 9,009,868 ©. 326,772,302  206,%03,20 4, 113,708.7%
53 70:005120 70,99426¢ 0, 196767  99.34 - 17,896,567 8,914.61  308,240.97 197,893,893, 706,73.44
56 ; = 0,006220°.0.993780 - 0.191036 - 104.2 7,215.97, B8,815.27  290,344.40 . 186,976.94 . 3,478,690.40
57 ,'8:006770:-0.993230 0.185472 - 109.48 ~ 16,668,535 B,711.03  273,088.44 y 183, 3,188, 344,07
3. i 0,007390% 0.992610  0,180070  {15.38 - 16,073.57 8,601.55 - 1244,399.89 71,452,664 2,915,277, 64
591 0,008090°0,99491¢ . 0,174825 121,70 T 15,490,03 -.8,486,17 " 240,326, 31 £2,831.09  2,658,877.73
b0 § tH 0§008890}?0.?91110 0, 189733 ©128.7 14,517.16  0,%64,47 - 224,836.29 54,764,393 2,418,331, 44
6} « 0,009780%.0,990220 0,164789 136,31 - 14,353.98 6,235.77 - 209,919.13 46,000,486  2,193,715,19
£2 10,010800:°0,989260  0.159990 - 144,77 13,799.59 B,09%.46 . I9%,863. 14 31,764.69  1,983,798.02
63 50,0119207:0,986080  0,185330 : 183.37 = {3,202.90  7,934.49 . 181,784.5d 29,669.2% . 1,768,230,8
b4 0; 0431600, 906840, <0, 150808 - 162,37 12,713,582 +7,801.32 - "148,512,46 21,710,33 - 1,608,465,33
b3, 10,014530,. 0985470 0. 146413 171, 12,180,85. - 7,638.93 .- 195,799.14 13,909.23  1,431,352.47
bb i 319.4 0,0150907 0, 983910 -0,142143 . 182, 1,656,21  1,467.09 43,618, 28 06,270,206 . 1,282,193, 34
67 .1 <f, 43873 0,017830%0,982(70 " 0,138009 192,48 11,132,73 1,285.06 31,964.07 98,803,19  1,138,535,23
80 2 313-0,0198505.0,980150  0.133989 . 0,615,80 7,092.38 20,831, 34 (31804 1,006,371,18
I 89 . 6+ 4, 738304022310 2 0.977690  0.130086  218.87  10,101.98  4,887.73 10,215.54 84,425,76- 885,739, 84
S0 75,9 L9146 0,025230: 0,974770  0.126297 234,94 - 9,GEB.87 b, 668.88 00,113.56 77,534, 00 175,304, 30
T+ 74,007 -+ 2;1330,028820 0,974 180 0.122619 . -253.93  9,074.65  6,433.94 90,524,568 70,869,17 675,410.7% |
72 71,874 2,3710,032990 0,967010  0.119047 ; 274,04 B8,55L.41  6,180,02  BL,450.03 64,4150 384,808,0)°
49,303 2,607 0,037510.-0,9624%0  0,115580 - 292,34  8,033.t6  §,905.97 72,893,862 84,299, 16 303,438, 34
14 . bb,B9s 2,044 :0,042510 0957490  0.112214  309.8 7,506,84  §,613,43 64,860, 47 52,349.19 430,542,47
19 - 84,032 3,066 0047870 - 0,9521%0  0.108945 324,30 4,978.16 §,303.59 57,353.83 4,739.75 363,481.95
76 60,986 3,282 0,053810 0,944190 0,108772 337,03  6,450.81  4,979.30 30,375,471 4, 43218 04, 328,17
17 87,704 3,489 0.060470- 0,939530  0.102491 347,83  3,925.70 4,642.%6 43,925,053 1b,452.34 297,952.45
73 - 84,23 3,669 0.067480 0,932320  0.099700 135.15 5,405,275  4,294.41 37,999. 33 31, 80,80 214,077, 45
19 56,544 3,820 0,07357¢ 0,924430 0.09679h 138,99 4,892,861 3,939.2% 32,994.10 27,516,132 174,028,9%
80 . 45,726 3,921 0.084030  0,915930  0,093977 336,30 4,297.20  3,5880.27 21,701, 43 24,576,93 143,431,94
- 42,199 4,004 0.093560 0.906440 0,091240 134,68 - 3,904.98 3,221,97 23,404.23 19,996,485 115, 732.%
82 , 38,79 4,031 0,103900 0,B96100 0.0B85R2 344,68 3, 436,36 2,847.29 19,499, %4 16,774, 48 92,18, %
83 . 34,764 3,998 0.115000 0.6885000 0,086002 131,82  2,989,79 2,320.41 16,065,70 13,907, 40 72,879, 42
B4 30,766 3,905 0.126820 0.873180  0.083497 . 2,348.88  2,186.79 13,072.42 {1,386, 78 56,70t 1
85 24,864 3,741 0,139260 0.860740  0,081063 i, 2,177,714 1,810,23 10,504.03 9,159,499 41,693, 40
g6 23,127 3,521 0.152280- 0.847720  0.078704  289.03 1,819.88 {,575.80 B, 325,29 7,375.76 34, 189,31
il 19,402 3,230 0,163800. 0.814200  0.076412 241,11 1,497.83 1, 306,75 4,506, 41 5,751.97 24,853,407
88 16,352 . 2,939 0.179760: 0.0820240 0.074186 211,68  1,213,10 1,065.84 5,008, 38 §,447,22 18,154, 8¢
#1  13,443 2,403 0.194050° 0,805910 0.072026 182,02 366,08 833.94 3,795.49 3,380.97 - 13,140.08

]



HMWM)%ﬂJ?f%VHm7Z-;“llﬁxf47&-EKIINll»wgggw~ni -
!1x T T B R I R VLo L Dot M W Rk 81

-—— -

by

omm%qmommmmm1mmumemmmnmm2mmm b38,605.07 68,753, 00623
199 F A 00001440, 0.998540  0.968523 SIS 700,974 11 624, 77480 45,952,034, i1
2 ' D.338087 gERt 91.350 il 90301.83 7,606,518.90  &15,341.47 3,250, 06002
3 098510 . 41,52 BRLI3 LZNGT DSIS16819  MBOIHA 40,644 511
i QB19911 4176 ES\57682  9,180.17 2,426,761,06  596,808.15 58,129,172.51
5 0.852216 3549 B2,841.36 9140417 20341,184.23  587,419.98 §5,702,411.3]
b 0.825391  29.58 80,198.27 9,108.92 2,236, 342, munﬂ £3, 361, 427,63
7 099410 25,55 TIAALI0 B019.34 2178 (440 589,36.45 50,107,040
'8 074247 275 TS 17474 §,055.79 2,100,500, 30 u60,2u7.10 4924, 340,17
9 07T 1941 Dbl 01008 Z0053a] L BLAL e, FEENTA
10 ] 0.726217 18,29 70,476.00 9,012.44 1,852,938,85 54‘,201 7590114, Ty
11 ) o . 0703411 17.71 48,239.24 6,994.15 1,662,062.85 517,149, 8 846,,/* is
2 CUUU28 0.0002900 0.999710 0681270 (B.48 ek 07N.A5  B,976.4% 1,813,823.52  524,194.87  40,96¢,515.59
{3 I oo 00 bl (8 BLI BNLI LIG.G 515,208.44 39,150, 683, G5
14 S5 00000330 0.999670 0.A3R056  19.B1 6194309 B)930.43 1)883,774.48 S0k, 2b0.48 $7,402,979.21
15 L3000 0,990 0.6IB9L 20038 SL9TNE0 891962 L,A2,8IL3  ASVINGS IS)TI9084.00
b 17 0.000380 0,999620 0.599458 20,48 58,045.34 .B,899.24 1)561,837.89  4g8,401.42 34,097,323, 4
17 390000000 0999400 0.560509 20,93 S5h21end3  GBIT.T6 1,503,732.55  479,502.18 32,535,475,
18 12 000430 0999510 05234 2087 Sh 4263 B85535 L4756 Anbad4l 51030802, su
Nt 46 0.000430 0.399550 0544614 2371 52638y 8,829 1,393,150.73  441,768.60
2 b5 0.000470 0999530 0.57A7L 2299 SLOOT00 880975 L[N0 46300 457,933.44
2 47 0.0004%0 0.999510  .5(0888 . 23,26 43,378.46 8,786.78 1,269,456.05  444,105.89
22 40 0,000500 0999500 0.A94787 23,00 47,800.92 B,7A3.50 124007758 43533914
2 S 0.000520 0.999480 079213 23,20 46, 173.29  8,740.50 1,192,276.85  424,575.43
7 52 0.000540 0.999460  0.464120 23,38 4479338 B,717.29 1,146,003.37 417 BiE 1
2 o5k 000060 0.399440  0.449319 2351, A3I5085 8,633 L 10f208.04  40%,1iT.4
% 57 0.0003%0 0.999410 0435370 24,037 4LATLBA  @Le0.4L 1,087,850.99 o 423.9"v
] 3900000000 0999390 0.421646 24,10 T 40;876.66  8,648.37 1,0i5,879.15 . 31,7583
i BL0.000630 0.999%70  0.A08303 013 INI0NTe 2008 9InaEndE WYL
2 63 0,00065) 9.399350 0.39553 24013 3506183 6,338.03  935,008.74 374,486
30 63 WL.ODBEE U.9I20 O.363068 2402 JeiB06 @57000  897dhe.30 165,46/l
3 6 0.000720 019280 0371029 24.80  I5,835.91 B, 343,50  861,027.28  397,312.48
1 S O00008) 0.999220 03930 2610 SLERT) B30 S UIYT W8 Tsd.0
b 6 0.000830 0.999150 0.348039  27.64 1335644 8,499.00  7H0,862,59  140,231.89
3 82 0.00092) 0.09%080 G.33084 28,73 IBANSE B 47036 JSnAkbde  31L7ie8
35 56 0001000 0.992000 0326413 W05 3LOLE g8 7S, 148.38 13,260.3
3% 14 0.001090 0.358710  0.31097- 3085 02060 B 41228 493,876.89  MA,BA4.70
k¥ D G00li80 0.398820 0.30624% 3352 207065 8,180.43  GELAZIG  304,412.42
i 127 G.001280 0.998720 0208604 35,05 2B, 31172 B,346.91 34, 347.40  298,037.00
i3 (32 0001380 0.998620 0.287268 3675 L1917 8, 3L1iB6  406,029.73 289, eas i
3 {7 0.001490 0998310 0078226 38,26 26930 B, 275.14 - S76,618.41  Z61,80
4 155 0001810 0995390 U.2694b8 3993 Z5C0.23 628,87 3602 273,09 i
Y 1 0.001750 0956250 0260986  AL.9% 24,7738 619694  §26,505.79 264,861t
Cal 160 (00100 0.998030 0.252171 431 23,9300 B 05498 0175094 25,8847
i 108 0.00090 0997910 0244815 46,95 2315383 B (0.7 ATN79.E5 ME30E T,
3 2E 00050 QBTN OO0 .08 ALVRAT BULI S, h46.02 0398081 &)
In b4 09445 SLIB ILb2%.61 B01%.b6 43026055 ML 6,
47 ) ) 0.222417 51,30 27439, 7,960.28 064634 12430055
48 3 G000 LEGET0 0016 I3 ITHIS 7.002.98  38%75075  ib k0S5
43 §0 00k 09540 0.208638 6527 I04BER LEALES  Je9000  gydensl 5
S 000100 0,596200 0.202088 69,28 16,800.18  1,776.58  380,10L43  20,6l6i2 &
£) WS 006edS0 0.995850 0155107 798 1&,13013 L0730 SLILEE (92,8934
52 CAth 0004510 0.99EAN0 018957 Thy3T  ATAIS.IY 7oA3LSS L1620 18S,13234 4,063
o Wi 0.004380 0.995(20 0193531  79.66  leyeea )2 1,533 295ebed LGN 392
3] 463 0,005260 0.99472) 077802  BL.UB 1625750 LGB0 ME 9881 1e9,9EEE 345
i SIS0 0994280 0072205 Be.73 15830 7,395003 2, S0 1824kl DT
5 552 Q.00EZZ0 0UWSI780 0.166785 90,78 15,8286 7,%08.40  246,B78.71  155,088,51  2,40:
i BB Q070 0.993230 001HISIS 95.02 LGS0 L2706 23,795.86  LAT733 LSS
5 860 0.007330 0.992610  0.156430 100,01 IL,385.23 .7,122.49  2A1,278.55  140,540.582 2,4
59 D717 0005090 01591910 00151526 105.22. 1L 4056k 7,024 RGILE 158 202
1) /810006630 0.951110 01478 HLLOL 1Zeurel 6,907.26  I8REELEE 1633554 D0
bl B2 0.0 00000 0l LD (208 b2 17h,569.8] 119,478,781,
3} 552 0.010800 0.989200  0.137663 124126 11,873.82  6,e68.38  [64,409.05  {12,472.02 1,o49,ica
i 1,007 0.011920 0,988030 0.131399 131,33 1& 580 656470 152,735.23  105,96%.06  1,434,839.75
44 100 0.0010E0 098640 OIS B0 I0ERA0 BT WOIMAT solEI (30145
85 1208 000530 0933470 0.125063 [4h 45 10,405.03 6,294  LI475.03 97,9488 ,190,765.09
ia 0319 0006090 0.983900 120131 15474 9,971.0b  6)1A8.23  120,066.00  8h,W.31 1 Ubu,z&..vb
81 I3 0007930 0.982070 U173 (6339 94372 599540 ({013693  80,542.08 '949,224.00
b 0570 G.019850 0980150 0113826 L0501, 9)602.4 §,830.09 - R0,673.21 7454860 BJ0, 067,14
67 1735 0.022310 0.977690 0. 110049 18671 @ 545.96  5,656.98  90,600.08 8871851 719,411.92
70 1,916 0.025250 0974770 0.106383  197.79  8,092.25 5,472.2] as 124,62 A3.061.53 537 niig
L I3 0.023320 0.971180 0.103230 236 781074 5,204.48 75,0357 57,589.24
i DAL 007990 0.967010  0.09998] 229,39  7,1B6.00  §,080.22 57 ¥LET SR
7 20607 0037310 0.952430  0.098833 24450 6 7W.27 483163 60206.81  47,250.53
7 D644 0.042510 0.957430  0.093785 25833 &)067 A SBLA3 LAl 4242197
15 Doss 04770 0952130 0.090833 26973 581806 4,18.80 47,0074 3,637
Ji 182 0.053810 0.T46190 0087974 2IT6A  535.26  4,059.07 4L, 334.48 39,5099
71 3489 0.080470 0.919330 0.085205 287.92  ,31h.b7 377943 36,0(9.48 29,444,391
T R IOy R 0 O T B 11 T 1 S g
L5 DEN 0075570 0.924430 0079925 29570 0331 319826 26,678.82 22,7597
Lo 597 0.083050 0.915950  0.077410 29442 151963 2,902.56  22,588.81  18,917.71
Ll 1004 0,093560 0.906440  0.074973 200,74 326871 2,808.14 . 19,049.2]  14,075.15
§2 5030 0103900 0.696100  0.072613 28349 L,E17.03 2,317,390 U5B40S0  134E7.02
L8 3,998 0.115000 0.883000 0.00037 27232 2,444.8h  Z,03590 1302843 11,1982
B4 1905 0.128820 0.B73180 0.08B114 257,80 2,095.89  L7eLA9 10,5781 LS
L &5 341 011920 0.80740  0.06S970 23902 L7721 1,503,907  §4ELG2 1,3l
b3 15 0.152000 0,847720  0.063693 207,89 LUT.40 26495 &710.81 585016
a7 3,250 0.155800 0.834200 0.061882 194,79 L1300 §047.06  §,73L41 4,850 -
80 2939 0.179760 0.820240 0.059971  170.60 98004 BSNIE - LOIL SIS 14hends
59 2601 0/(94090 0.805910 0.038G1y 1434 7859 ABLLAT  3,040.35  2,685.87  10,442.33



(1TALYAN)

%hp@@ﬁnwn?*ph

C176- BR II/12 0 Gyl T

toe—

f.

4 g Akadin)l 5 e N Lot
xo olx dnk»;f - qx? g vl Gk b LT ] Ry -
------ premumammmoe Foetnens ettt R it mem e
g 40 3,475 00247507 0,975250  1,000000 2,270.b4100,000,00° 72,988,729  1,174,912.20  20,501.13 13,961,122.9%
{97, 1407 0 0.998550  O.9I7AZL 7.4 - 901248 7184 (OGIINI0 17,312.35 12,800,20073
29 : 75 0 0,992 41680 57,91 B 030 '985,430. 74 16,190,201, 730,298.87 °
39 4 0 6.9 83, 3828 73 T ATLIS 18, 193.98 10,745,558.67 -
S . 00,9 4 e 08,1305 15651,50 9,842,306, )
5 10,9 i 2. SIS 1514736 9,014,654.35
Vb 0.9 8 0.4 CW96)255,00  hS7E] g254a2s TR
i 10,9 W LeSe LRI D684 7)558,348.92
8 0.9 bh 13,35 < %G5 107,54 s,eo;.ot b1 (47,1
g 419 28 1Ll $30,459.38 . 13,39%.09 4, 334,859.4
10" 0.9 2411 . 10.08 B93  42,995.66  5,798,40¢, 28
i 7009 (RN 7803 12,410.56  §,306,632.32
12° 000290 ;0. 55535 5 9,43 7] 2,255.54 | 4,855,834.29
31 0003007 19 178:b8 00,80 1,889,77 4,442,671, 60
ih 100033050 b 7547 SISAY - 4,063,970.79
124 ; : 538 6.5 {;163.17 " 73,716,895.42
18 380 0 0,825,993, 396,826, 10
ik 1000400, 0,495.37 *.3,107,355,50
(9" 130 170,31 . 2,040, 267,76
{9 ~9,859.51 - -2,595,590,9]
2. . L 91585.8y - 2,371,42.30
2 : 92381120166, 045.5
373 FOB9RSL 0 977,941,338
B35 : 8,482,35 - 1,805,655.47
B1% . 8)405.61 . 1,647,870.51
275 000560 , D108, 135.49 17503, 405
2 55 ¢ S<7,070.80 1,371,132.6
ik L TNRE2, 06 11250,045.29
7 $000630 01 LN 399.08 14 139,204.40
(298¢ 0006507 8 7114428 2403776837
a0 b, 000688-% iy by 868,50 11943, 984,59
35298} 38 - b,630,46727 840,986, 39
I2E 94, 1780 7 6,396,920 18,4362
333 45, g 50 & B BT TE 432
b 3] C51942.96 0 hdb518.24
Bt 110, i3 #51722:5% 7.0 567,189.43
Th 05 01080 56, 2 5,506,437 532,980, 19
573 95 0{18g 50, . < 51294,43 5.0 48
“38.3 95 001280 30, Y o 5,087.12
i g bl 30, 030 - 199,00 i 4,8683.89
§E o e hate
LAleg & & ; . t g8 [
!,:2«{39 L0 . 105 16,3 L2945
ATERA 0. (08 82,4 UA12,90
a*g 3 g 0y 0 18,3 S 3,940,43°
g ok i i AN
47 5395,9 i N V5 65,9 30780
148 29% 30840 (30 81,7 - 3,200.83
i 0o, TR 157,43 - 3,079.91
"0 393t #0199 Re TR 53,0 2,922,49
B o by i i
53ttt g i 4. R RiE R
ST 3%3 54770 5-0, E Wi 35T w 2,336,307
55 ¥: qoh 20.£0,994280 - AT 5 2,200,53
R 231,,,0,395730;,0. 08019 - -4,}3 . 0.3 068,99
87ingg 087704 0,993230 5 0,007387 . 4,10 1123.2 EARTINIE
] 83 040,2926(0 " 0,006749 ... 4,03. NIt SRR
59 4788, 0-36,9319(0 7,008192° 4,07 115.0 o}y 899287
40%::81 0£0,991110 * 0.005681 * * - 4,07 - 110.9 B TN
4L i e7/10 %0,990220 10,005212 -~ 4,07 . 06,91 - LLATLN
1621786125 40,989200 -~ 0,004781 = 4,09 - ‘ ()66, 30-
3,085 0,588080 £ 0,004387 =+ 4,09 J203, 45
&4 84 50.986840 0004024 4,09 627
031 83 F0.983470  0,003692 ~ - 110" 070,06 -
67 B S0.983910 0003387 - 410 579,51
&1 B 10,992170  0,003108 4,10 LN
81 79 0.980150  0.002831 4] 810, 68
94 ;0977690 0,002616 ¢ k.db 132,
170+ 75 SOy 00 S A2 836,27
91 T L0.971180 0,002201 4.3t 588,
q2 <11, 0967010 0.002020 A3 522,50
T3 89, S 00962490 0,00853 - 443 161,04
74! ghy %0,957490  0,001700 T 4,44 ° 403,97
5k 7870 £0.952130  0.001580 : - 4.39 © 351,33
7 53810 0.946190  $.00M431 - AL 303,12
n §0470.59,939530  0,001313 - 4.20 259,30
7 67680 0.932320 - 0,001204 . 4.05 919,79
79 79570.:0.924430 ~.0,001105 - 3.87 184,49
) -0.084050 1.0.915950 . 0,001014 © 3,65 5 153,23 -
] 097560 . Q.906440 °,0,000930 342 12585
1 1039007 0,896{00 - '0:000853 . X1k . L0
83 {15000 0.685000 - 0.000783 . - 2,87 881 .
B {26820 0,873180  0,000718 © .2.57 44,45
83 139260 0.B60740 ~0.000659 :4%.25 3
8 152280 0,847720 0,000604 {95 b
87 165800~ 0.834200 0.000554  {.43 - 909 ¢
88 (79760 0.820240  0,00050% .37 AR T B T N T
2 19 0.000867 Ll SRS LN LR N1

4090.. 0.80391¢



CONTENTS
Page Number

PREFACE ® 0 6 8 0 0 0 0 9 e el e 900 ...l"..'l....'.'l.".......'I.'.‘lil'llll
SECTION 1. LIFE INSURANCE

1.1. History of life Insurance ...... cetrierrretsensranesel
1.2, Life Insurance in TUrkey seeessevosatrsevenessaveoeneel
1.3. Turkey's Position of life Insurance in the World .....3
1.3.1. The reason for Undevelopment ....veceeeeeeeacas ee3
1.3.2. Suggestions for Development .iieseeeeecesoceoeens 3

1.3.3. Importance of Actuary and Tts Place .vieeeeessesod
SECTION 2. FUNCTIONS USED IN LIFE INSURANCE

2.1, Mortality FuncCtions seeeeecesssceesesnsesnssocssassannsd
2.1.1, 1X FUNCEION eeeseveroenncnencnsaseanssssnonansased
2.1.2.)4X FUNCEION sivevenenensenossnrorcnssnsescsnnssnns 5
2.1.3, dX FUNCEION seuereenvensenontsnensanssanssnnansss 5
2.1.4. Probability of Life PX and Death qy AL o
2.1.5., Complete Expectation of Life exO eeerreriaaas vesb

2.2, Commutation I'UnNctions seveeeveveresvessoorsacecnannsss 6
2.2,1, Definition of Commutation Function seeseeeevensss

2.2.1.1. Life Commutation Functions Dx’ N, S ...,

X X

6
6
2.2.1.2. Death Commutation Functions Cx’Mx’Rx ceessd
2.2.1.3, TX Function ceeseeeeeesesencsasscssasesassd
6

2.2.1.4, Continous Commutation FunctionsS .eeveeoese

SECTTON 3. ANNUITY AND CAPITAI. CALCULATIONS IN LIFE INSURANCES

3.1, Pure Fndowment seeeeeeeeceeesoceeessossssnssceascasanael
3.2, Life Insurance Depend on Survival and Death .eieeeeves?
3.2.1. Annuities Depend on Survival seieeeeecscsccossaee?
3.2.1.1. Present Value of Immediate Annuities .....7
3.2.1.2, Present Value of Deferred Annuities ..es..7
3.2.1.3. Present Value of Temporary Annuities .....8
3.2.1.4. Present Value of Deferred and Temporary

CANNUITICS teerevvetocsnsarescnsvonssnnsneed



- ii -

N

3.2.1.5. Continuous ANNUItiesS eeeessccscesevasssased

3.2.1.6. Annuities Formed as Mathematical Series...8

3.2.1.6‘1‘

3.2.1.6.2.

3.2.1.6.3,

3.2.106.4.

The Present Value of the Annuities
That is Paid During Life Time ...8‘
Present Value of Deferred
Annuities ceeeesreceescceonssennssd
Present Value of Temporary
AnNUities seeeesascansscscnsnenssd
Present Value of Deferred and

Temporary Annuities .eeeeecasissed

3.2.1.7. Annuities Paid by the Fraction of the

Year -oollo.noonolool.ooooo'o't-coouoo.l0'9

3.2.2. Capital in Life Insurance Depend on Death .¢.....9

3.2.2.1. Present Value of Capital in Case of Death

in al'ly Time .ttlli‘olo'oc..0..!0.‘...0.0.“9

3.2.2.2.
3.2.2.3.
3'2.2.4.

Present Value of Deferred Capital .eeeeeeo9
Present Value of Temporary Capital .......1l0

Present Value of Deferred and Temporary

Capital 0..0.0-!0..'h.l..'.l.ll.l!l.l."‘..lo

3.202.5.

Continuous Capital in the Case of Death...10

3.2.2.6. Capitals Formed as Arithmetical Series ...10

3.2.2.6.1.
3‘2'2.6'2.
3.2.2.6.3.

3'2‘2!6.4.

Present Value of Capital Paid
During the Life Time .iveeeseaasalO
Present Value of Deferred

Capital seevaseecscccassacasnnesell
Present Value of Temporary

Capital eevveveesesrssasssasssaeell
Present Value of Deferred and

Temporary Capital eveciescssosesal

3.2.2.7. Present Value of Decreasing Capital .e....1l

SECTION 4. PREMIUMS

4010 Single Premium ".O..C...l'll....‘....l..-.'C'l'l.....ll

402. Annual Premium onc.'.li...oc.oolt.l..lolo.l.o-.ot..'olll

4.2.1. FiXEd Yearly Premium .ca-o-ootooooooooollnolocvooll

4,2.2. Deferred Yearly Premium seeeesecesoscenscansnsessl?

4,2,3, Temporary Yearly Premium seceeeesoceesssceesaseesl?



- iii -

4.2.4. n Years Deferred and m Years Temporary Premium...12
SECTION 5. MATHEMATICAL RESERVE

5.1. Definition and Prosedure of Mathematical Reserve .....13
5.1.1. Retrospectif Method for Calculation of
Mathematical ReSErve seeiveeeceosnssosasessassnessl3
5.1.2. Prospectif Method for Calculation of
Mathematical Reserve seessisscecossessecsasseseasell
5.1.3. Formulas According to the Kind of Insurance .....l4

5.2. Law Side of Mathematical Reserve R
SECTION 6. PAID UP CAPITAL -~ SURRENDER VALUE - LOAN

6.1. Paid Up Capital .ll.OIICQ.l.lc.'.I.l...l"ll.ll'li’.“lA
6-20 Surrender Value 0.l00..'0-‘000.0-noccn.onoonon-co...--14

6.3. Loan onocnooo.‘-l-l.r.cn‘oooooo-non‘c‘o.0-0..-‘0000.0-14

SECTION 7. VARIOUS LIFE INSURANCE TARTIFFS

7.1. Endowment Insurance Tariff eiveeeeeececvocessosscanneeld
7.2. Paid Up Insurance Tariff .uieeeeeecssssssessssessanssslf
7.3. Insurance Tariff for Children's Education svseeeseeseeld
7.4. Accumulated Insurance Tariff .iveveeceesscscanocessosesl?

7.5. Whole Life Annuity Insurance Tariff .ioeeeceeesoneessa22

SECTION 8. EXAMINATION OF TARTFFS APPLIED IN ABROAD CONTRIES IN LIFE
INSURANCE

8.1. Life Insurance in U.S.A tieveesssnsonssnsnscsssnasessslh
8.1.1. U.S. Social Security SyStem Jeeeessssecesssssesssld
8.1,2. Private Pension Plans ceeeseeeccesscesseosscnnnse2d
8.1,3. Introduction to Pension Mathematics With U.S.

SYSLEmM seeveevesresocsssscnssscnesvsessscsvsssoosseld
8.1.4 The Role of Insurance Supervisory Authority ......31
8.2. Life Insurance in Switzerland .esuieesesessscecesroncssld3

8,3, Life Insurance in Ttaly teeeceseacaccsccsassssosncanssdl

CONCLUSION .o'.o.t.cooIotoc.i.ao.o'...'n.l..cl..‘00.00&0.0.'.000...038



PREFACE

The retirement insurance tariffs occupies the majority part of
life insurances in Turkey. The underlying point of these tariffs are
savings.

There are two basic ideas in life insurances; one of them is
to protect the family of the decesead insured person or his receipients
the other one is to gain accumulation at the time of retirement.

In this work, the lump sum or an annuity of a life insurance
are analysed on the basis of tariffs for an insured person that buys
a policy either to protect or to be protected.

First part of the work explains the history of life insurance,
life insurance in Turkey, Turkey's world position in this field, the
reason for undevelopment, suggestions for development and the
importance and position of actuary in insurance,

The second part, the functions used in life insurance that are
necessary for tariffs ,

In the third>part, kind of life insurances and payment terms
depending on being alive or dead,

In the fourth part, life insurance premiums according to the
kind of tariffs and payment terms,

In the fifth part, reserve formulas for insurance types and
mathematical calculations with different methods,

In the sixth part, paid up capital, surrender value and loan,

In the seventh part, mortality table that are used in abroad
and in Turkey compared for endowment insurance, paid up insurance,
insurance for children education, accumulated insurance, whole life
annuity insurance tariff.

In the eighth and last part, the social security system in abroad
was shortly summarized and the actuarial formulas applied in private
retirement insurance, are analysed with examples.

The final part briefly explains the information obtained from
this work in our country where the monetary value constantly decreases.
The retirement insurance is valued with respect to inflation on the
basis of tariffs index and they are compared with foreign applications

in order to find the most effective movement way.
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SECTION 1. LIFE INSURANCE

1.1.History of Life Insurance

According to the information from ancient Egypt times at stone
carving time which is almost 4500 years ago, people formed a funeral
fund from where they could give financial support to the families
of the decesead lives.

In o0ld Greek times, church community used to péy a certain
premium at certain intervals or at one time in order to compansate
their funeral expenditure when they are decesead. However, actual
life insurance concept and annuity purchasing and selling, dates back
to 14 th century. The reason for this was that the Pope forbidden
such a transaction.

The first annuity transaction took place in the city of Gand in
1229; then, the similar transaction is followed by Geneve,Florance,Holland
and Germany in 13 th and 15 th century.

It is clearly understood that what is explained so far does not
correspond to the modern insurance concepts. When we look at the life
insurance records in Italy in 15 th century, we can trace the. first
covered death insurance. First prepared life insurance policy dates
back to 1574 and on June 18, 1583; mentioned policy was delivered to
the Royal London Stock Exchange.

In 1699, first life insurance company was established in England.
But due to the miscalculations, company had difficulty of paying dues
and British Parliement decided to reduce annuity share in order to solve
the crisis. In 1762, a life insurance company was formed with the
technical principles that are still - used by . the insurance companies
nowadays.This company was the first one to consider entry age when
calculating premiums.

Also during 1750 in France, companies were formed in the field
of life insurance, but due to the French Revolution, they could not
develop themselves. In France, there are insurance companies which were
established in 19 th century.

1.2, Life Insurance in Turkey _

Modern insurance enters Turkish market from the west at the end
of 19 th century. First life insurance activities were observed in certain
parts of Turkey such that people among eaéh other formed collective funds

in order to help needy people.



Between 1950 - 1965, life insurance had the best time among
classical insurance branches, speéially in the field that is engaged
towards savings. But since then, life insurance branch could not
develop itself as the value of Turkish lira gradually lost its value
against foreign currencies.

1.3. Turkey's Position of Life Insurance In The World

According to the different ratings, Turkey's life insurance
position in the world is as follows ¢ life premiums 48)out of life
premiums 43, total premiums 47. In life branch, premium per person is
- 55, out of life branch premium per person is 56 and premium per person
for total is 57.

In 1989, premium per person was 19.034.- TL; but, in 1991,this
value increased to 38.978.- TL,

1.3.1.The Reason for Undevelopment

We can briefly summarize the basic reasons why life insurance
cduld not develop itself.

- people does not have the idea of insurance because of culture and
education and it is not considered as necessity,

- life insurance is not presented well enough,

negative effects of inflation on life insurance,

- problems that are created by unskilled personel employed by agencies,

profit sharing tables in sales brochures are not clear enough,

problems arised by insured persons.

1.3.2. Suggestions for Development

In recent years, there seems a geometric premium increase in
life insurance branch. However, we cannot predict what type of problems
the sector would face in this field in the future. Of course, there are
differences in application of life insurance schedules between 1950 and
1970.

Considering the high inflation rate in our country, we should
think about payback figures in 15 to 20 years from now on as the monetary
value will be muchless than what it would be now. Right way would be
to establish a system such that premiums will be collected over the
inflation rate in order to compansate group of people, specially for
private pension schedules.What is marketed in life insurance, is the

guaranteed payback for a certain sum that will be paid in future time.
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Progressive Improvement for Insurance Sector in Turkey
~ it should be clearly presented and emphasized to the public that life
insurance is a necessity and everyone should try to acquireone according
to their income level
- goverment should control the insurance companies and protect their
clients
- new policies that are applied in western socities, should be adapted
to the Turkish insurance sector,
~ production should be under control,
- commissions should be more spreadwide,
~ companies that are not capable of controlling the premium flow should
not be permitted to grow,
— companies should enlarge their premium collection organizations,
~ indexed insurance schedules should be prepared according to the updated
daily system,
- insurance companies should try to present their yearly profit sharing
tables to the people through media,
- insurance does create funds to the economy ,
- it also creates foreign currency.

1.3.3. Importance of Actuary and Its Place

Free schedule regime that is applied in life insurance together
with actuary becomes more and more important in Turkey. Consequently,
it is vitally realized the need for actuaries in this field. It is stilla
problem how actuaries will develop in Insurance sector in Turkey. One
proposal would be that after a university degree, appointed association
could give the actuary title to those that are eligible. Actuaries should
hot only be educated in the field of mathematics or statistics, but
others social science degrees, such as law and political science should
also be welcomed as well.Actuary is not only involved in technics but
also interrelated with fund management .

In following sections,we will explain insurance math, actuarial

functions and actuarial formulas according to the insurance types

and also actuarial calculations based on abroad applications.,



SECTION 2, FUNCTIONS USED IN LIFE INSURANCE

2.1. Mortality Functions

In life insurance, mortality tables and calculations are
expressed according to be alive and death predictions.

In Turkey, there are three mortality tables used since
5.5.1978 and they are as follows; CSO 53-58, ADST 49 - 51, MS 48-53.

Different countries have different mortality tables according
to their own statistics based on sex.

In USA, mortality tables which are used in present time, based
on 1980 statistics and prepared for both sexes. In order to make
comparison, between two countries, above mentioned tables are prepared
within the technical interest rate used in Turkey, are shown in
Appendix T.

At present; for capital insurance in Switzerland , they are
used GKM mortality table for men and GKF for women; which are based
on 1980 statistics., For annuity insurance, the ERM mortality table
which is used for men and the ERF which is used for women, are based
on 1990 statistics. Above mentioned mortality tables which are
presented with technical interest rate that is used in Switzerland,
shown in Appendix IT,

In Italy for endowment, whole life and temporary insurances,
for men SIM 81 mortality table and for women SIF 81 mortality table
are used. Both mortality tables are based on 1980 - 1982 statistics.
For apnuity insurance, mortality tables which are prepared for both
sexes and which are based on 1970 statistics, are shown in Appendix
IIT with different interest rates.

Functions that are interrelated to age in mortality table
are called " Mortality Funtions ".

2.1.1. 1x Function

1X represents the expected number of survivors to age x from
the 10 newborns.

2.1.2. Mx Function

For any x age, the rate of reduction of 1X divided by 1X value
gives the force of mortality and expressed as Mot For the equality
of this expresion see the formula (2.2)

2.1.3. dx Function

This function shows the number of death between the age x



and x+1. For the equality of this expresion, see the formula (2.6).

2.1.4, Probability of Life Px and Death q.

According to the specific mortality table, for a person of
x years of age, the probability that he will be in life after n years.
is shown as nPX.Its formula is given at (2.8).

2.1.5. Complete Expectation of Life exO

The living hope for a person at x years age is equal to the
approximate whole life of this person after zero years old according
to a mortality table. The correspondance between full living hope
ex0 and short living hope e is explained in the formulas (2.13) and
(2.14).

2.2, Commutation Functions

2.2,1. Definition of Commutation Function

In insurance technics commutation function is defined as,
interest sum of present value series in death and life insurance
combination,

There are two types of commutation functions.

Life commutation functions Dx’ Nx’ Sx’ and death commutation
functions Cx’ M, R.

x? Tx
2.2.1.1. Life Commutation Functions Dx’ Nx’ S

The present value of one lira to be given atxlX persons or
to be taken from them at age x, is shown as DX and defined in the
formula (2.15).

As w is expressed the limit age in mortality tablés, the
sum of DX is NX and the sum of NX is Sx' Both are expressed in the
formulas (2.16) and (2.17).

2.2.1.2. Death Commutation Functions Cx’ Mx’ Rx

The present value of one lira at birthdate to be given at
dx people that are dead between the ages of x and x+1 are expressed
in the formula (2.18).

From the age of x to w limit age, the sum of Cx's are Mx and
the sum of Mx's are Rx' Both of them are expressed in (2.19) and (2.20)

2.2.1.3. Tx Function

TX function is the life period of the person at age x and
its equality is given in the formula (2.23).

2.2.1.4, Continous Commutation Functions

These functions are used for full value of x. The equality

of the values are given in the formulas (2.24) to (2.29).



For commutation functions and continous commutation functions,

look at the formulas (2.30) and (2.35).

SECTION 3. ANNUITY AND CAPITAL CALCULATIONS IN LIFE INSURANCES

3.1. Pure Endowment

This is a unit payment due at the end of n years provided
that a life now age x survives the n years. Thus for the actuarial
present value of pure endowment insurance see the formula (3.1).

For the general expression of the above formula look at the
formula (3.3). This is a general formula that can be used to calculate
for a present value of any life annuity.

3.2. Life Insurance Depend on Survival and Death

3.2.1. Annuities Depend on Survival

life annuities which depend on a survival of a person can
be paid at the begining or at the end of a period. Annuities are paid
either on a yearly, shorter installed or continously during the year.
Annuities that are paid at the begining of a period are abbreviated
as a and the one's that are paid at the end of a period are abbreviated
as a.

As a period of payment life annuities depend on a survival
of a person can be grouped as follows:

— Immediate Annuities

Deferred Annuities

— Temporary Annuities

Deferred and Temporary Annuities
3.2.1.1., Present Value of ITmmediate Annuities
An insurance company has to collect from the insured a unit
value annuity to be paid at the beginning of the period, in order
to pay one lira at the beginning of each year to a person x years
of age now, while he is alive at the end of a given period. The symbol
of the above mentioned annuity is ax and defined in the formula (3.5).
For the equivalence of the same formula as annuity begin at
the end of a period, refer to the formula (3.7).
3.2.1.2. Present Value of Deferred Annuities
In order for an insurance company to pay one lira to a person
of x years of age, for each year from x+n years to his death, an

insured person will pay a premium at once at the beginning of the



period. The above mentioned premium is expressed by the symbol n?x
and defined in the formula (3.14).

For the equivalence of the same formula as the annuity begins
at the end of a period, refer to the formula (3.15).

3.2.1.3. Present Value of Temporary Annuities \

The symbol of the present value of a unit value annuit? to be
paid at the beginning of a period to a person of x years of age, while
he is alive for n years, ( during the period ) is expressed asm'éX
and its equivalence shown in the formula (3.22).

For the equivalence of the same formula as the annuity begins
at the end of a period, refer to the formula (3.24).

3.2.1.4, Present Value of Deferred and Temporary Amnuities

The symbol of a present value of a unit value of annuity payable
at the beginning of the period which starts after n years and
continuous for m years, paid to a person of x years of age while
he is alive during the period, expressed with n|méx and defined in
the formula (3.31).

For the equivalence of the same formula as the annuity begins
at the end of a period, refer to the formula (3.32).

What we have seen so far, analysed in four groups and are shown
in Table I.

3.2.1.5. Continuous Annuities

Annuities are paid continuously instead of intervals expressed
with integral symbol.The summary of these annuities expressed as
commutations functions given in the Table II.

Continuous annuities and ther interrelations are shown in between
the formulas (3.36) and (3.39) respectively.

3.2.1.6., Annuities Formed as Mathematical Series

We can analys these annuities in four groups:

- The annuity thet is paid during life time,

Deferred annuities,

— Temporary annuities,

Deferred and temporary annuities.
3.2.1.6,1. The Present Value of the Annuities That is Paid During

i

Life Time
The present value of an annuity which increases
arithmetically and payable at the beginning of a period for a person

of x age, is symboled as (Ié')X and equivalence of the expression is



shown in formula (3.41).

For the equivalence of the same formula as the annuity begins
at the end of a period, refer to the formula (3.43).

3.2.1.6.2.Present Value of Deferred Annuities

Present value of deferred annuity to be paid at the beginning
of a period to a person of x years of age, is expressed asnﬁlé)x and
defined in the formula (3.44).

For the equivalence of the same formula as the annuity begins
at the end of a period, refer to the formula (3.47).

3.2.1.6.3. Present Value of Temporary Annuities

Above mentioned annuity and its present value is given asm(I'a')x
and its equivalence of this expression is shown in the formula
(3.48).

For the equivalence of the same formula as the annuity begins
at the end of a period, refer to the formula (3.49). ,

3.2.1.6.4, Present Value of Deferred and Temporary Annuities

The symbol of the present value of n years deferred and m years
temporary annuity paid at the beginning of a period is n]m(Ig)x and
its equivalence is given in the formula (3.52).

For the equivalence of the same formula as the annuity begins
at the end of a period, refer to the formula (3.53).

3.2.1.7. Annuities Paid by the Fraction of the Year

An annuity that is paid m times a year and payable immediatelly
for a person of x years of age symboled as ax(m) and the equavilance
of this expression~“shown in formula (3.56).

For the equivalence of the same formula as the annuity begins
. at the end of a period, refer to the formulas (3.61) and (3.62).

3.2.2. Capital in Life Insurance Depend on Death

At this section, we analysSed what a person of x years of age
leave to people of his or her relatives after his or her death
and the amount that has to be paid to the insurance company as a risk
premium.,

3.2.2.1. Present Value of Capital in Case of Death in Any Time

In case of death in any time, present value symbol of a unit
value capital is AX and its equivalence is calculated in formula (3.67)

3.2.2.2. Present Value of Deferred Capital

Unit value capital and its present value symbol that is deferred

for n years is nﬁx and equivalence of this expression is given in:
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formula (3.70).

3.2.2.3. Present Value of Temporary Capital

Having related to death, present value of temporary unit value
capital that is deferred for n years is symboled as szﬁland formula
equivalence is shown in formula (3.72).

3.2.2.4, Present Value of Deferred and Temporary Capital

Present value of n years deferred and m years temporary unit
value capital is symboled as n'Ax:ﬁ'and equivalence of the expression
is shown in (3.75).

Refer to the Table III for a summary of accumulated capital
in life insurance related to death which was analysed in four groups
according to their payment .periods.

3.2.2.5, Continuous Capital in the Case of Death

Here, continuous capital in case of death and at one time, have
been analysed and the amount of risk premium that has to be paid by
the insurer was calculated in Table IV.

3.2:2.6. Capitals Formed as Arithmetical Series

We can analysSe 1life insurance related to death and formed as
arithmetical series in four groups. |

\

Capital Paid During the Life Time

Deferred Capital

Temporary Capital
Deferred and Temporary Capital
3.2,2.6.1. Present Value of Capital Paid During the Life Time

I

Present value of capital which increases as arithmetical series
and to be paid at the end of a year to a person of x years of age, ‘
is symboled as (IA)X and equivalence of this expression is shown in
formula (3.76).

3.2.2.6.2. Present Value of Deferred Capital

Present value of n years deferred capital which is related to
death and increased arithmetically is symboled as m(IA)x and
equivalence of this formula is calculated in (3.79).

3.2.2.6.3. Present Value of Temporary Capital

Present value of n years temporary capital is symboled as ln(IA)X
and its equivalence is shown in formula (3.81).

3.2.2.6.4. Present Value of Deferred and Temporary Capital

Present value of n years deferred and m years temporary capital

which increases arithmetically at age x, is symboled asn|m(IA)x and
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equivalence of this expression is given in the formula (3.83).
3.2.2.7. Present Value of Decreasing Capital
Risk premium of temporary and deferred decreasing capital

and its calculation is given in formula (3.87).
SECTION 4. PREMIUMS

4,1, Single Premium

Premium that is paid in one time during realization of the
contract by the insured person in order to obtain one lira capital
or an annuity to himself or to his family at the end of any year.

4,2. Annual Premium

At this section, we will assume that a person will pay his/her
premiums in fix term every year, we will then calculate the premiums
of continuing yearly YP, n years deferred nlYP’ n years temporarily

nYP and m years temporarily and n years deferred nleP .

| "4.,2.1. Fixed Yearly Premium

Let YP be the yearly premium and z be the net premium that
is to be paid at present by the insurer ; according to this,
YP =12z / éx o It is also possible to obtain different insurance types
by putting various present value payments instead of z.

Example 1.

In order for a person x years of age to obtain an annuity
of one lira for every year starting from x+n years of age till his
death, the yearly premium that he was to paid while he is alive is
calculated in formula (4.1).

Example 2.

In order for a person of x years of age to obtain one lira
of capital for his family when he is dead until x4n years, the premium
that he will pay while he is alive is shown in formula (4.9).

4,2.2, Deferred Yearly Premium

In this case the general formula is n'YP(z) =3z / n|5X
It is possible to obtain different insurance types by putting various
present value payments instead of z.

We can give couple of examples;

A premium that a person will pay every year from x+nth' years.

— In order for him to obtain one lira of annuity while he

is alive, see formula (4.16).
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~ In order to obtain for him an annuity for every year that

he has lived, see the formula (4.19).
‘ - Between x+n and x+n+m years of his life, if he is alive, in
order to obtain an annuity for every year from x+n years and for every
year that he has lived see the formula (4.22).

- In order for his family to obtain one lira of capital while
he is dead within n years look at the formula (4.25).

- If he is dead after x+4n years, a lira of capital that he will
leave to his family after x+n years till his death for every year
which is passed, see the formula (4.28).

4.2.3. Temporary Yearly Premium

In this case the general formula is ;IHYP(Z) =z /lnéx
Different insurance types are given below by putting various present
values instead of z.

The premium which is to be paid for n years, by a person x years
of age.

-~ In order for him to obtain one lira of annuity every year
while he is alive, see the formula (4.31).

- In order for a person to obtain a lira of annuity ever year
for years that he was lived while he is alive, see the formula (4.34).

~ In order for a person to obtain an annuity every year since
x+n years of age for every year that he has lived for between the
ages of x+n and x+n+m while he is alive, see the formula (4.37).

— If a person is dead till x+n years, the capital that he will
obtain for his family is given in formula (4.40).

— If he is dead after x4n years, then for a lira of capital
that he will have to obtain for his family for every year he is alive
since x+n years, see the formula (4.43). '

4,2,4, n Years Deferred and m Years Temporary Premium

In this case the general formula is nlmYP(z) =z / n|méx
The different insurance, that are obtained while putting various
present values instead of z, are as follows.

The premium that is to be paid since x+n years by a person of
x years of age;

— In order for him to obtain one lira of annuity for every year
while he is alivé,see the formula (4.46).

— In order for him to obtain a lira of annuity for every year

that he is lived for while he is alive, see the formula (4.49).
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— While he is alive between x+n and x+n+m years, for lira
of annuity that a person will obtain every year since x+n yeaés, for
"a number of years that he has lived, see the formula (4.52).
— If he is dead whitin n years, for one lira of capital that
he will obtain for his family, see the formula (4.55).
. — If he is dead after x+n years, then for a lira of capital
that he will obtain to his family since x+n years for every year that

he is alive, see the formula (4.58).
SECTION 5. MATHEMATICAL RESERVE

5.1, Definitions and Prosedure of Mathematical Reserve

In an insurance contract, the responsability of the insurer
is equal to the responsability of the insured.

In any time of the contract;
Sum insured to be paid + Premium to be paid = Sum insured paid +
Premium paid.
The total premium collected at the time t can be less than the sum
insured that is promised to be paid by the insurer. In order for an
insurance company to realize its contract, it has to reserve a sum
to close this gap and it is called mathematical reserve, In reserve
calculations, Prospectif, Retrospectif, Facler, Zilmer, Recurans
methods are various applications that are used. From various methods,
Prospectif and Retrospectif methods are used in our country.

5.1.1. Retrospectif Method for Calculations of Mathematical

Reserve

In this method the reserve is equal to the difference between
the last value of the premiums, that is paid by the insured and the
last value of the sum insured that is paid by the insurer., Refer to
the formula (5.2) for reserve calculation of this method. In this
formula, t is the time passed, YP is yearly premium and Vt is the
mathematical reserve at the time t .

5.1.2. Prospectif Method for Calculation of Mathematical

Reserve

In this method the reserve is found by subtracting the present
value of the premium to be paid in the future from the present value
of the sum insured to be paid in the future. Refef to the formula

(5.3) for calculation of mathematical reserve of this method.
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As commutations functions, the same formula can be written like the
formula (5.4).

5.1.3. Formulas According to the Kind of Insurance

Refer to Table V for the summary of above mentioned methods
as their dinsurance types and payménts written with ' commutations
symbols.

5.2. Law Side of Mathematical Reserve

According to article 12 in Law of Insurance Supervisory
Authority, Insurance and Reinsurance Companies have to deposit security
funds one of fixed and one of variable to the Treassury and Foreign
Trade Department.

Mathematical reserve tables which are calculated every year

must be approved by an actuary.
SECTION 6. PAID UP CAPITAL - SURRENDER VALUE - LOAN

6.1. Paid Up Capital

After having paid the first three years premiums, an insured
person may not pay the rest of the premiums and decrease the capital.

‘Paid up capital specified in article number 8 in General
Condition of Life Insurance is equal the total amount of the technical
interest of the tariffs that is from the date of the paid up capital
to the end of the period in mathematical reserve.

6.2. Surrender Value

According to the General Condition of Life Insurance in article
9 an insured person can take surrender value if that person has paid
up at least three years premiums.

In accumulated insurance, surrender value is equal to the
mathematical reserve.

6.3. Loan

Loan is specified in article number 10 in General Conditions
of Life Insurance.

A company can give 95 7 of the surrender value of the policy

as dept.
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SECTION 7. VARIOUS LIFE INSURANCE TARIFFS

7.1. Endowment Insurance Tariff

Capital that has to be paid in case of insured person dies
before the specified period or stay alive till the end of a period
named as endowment insurance tariff., For general formuls, look at
the formula (7.1). The same formula can be written by commutation
functions in formula (7.2).

An insured person can pay the premium in 4 groups as. ;
Continuously, Deferred, Temporary, Deferred and Temporary.

a) Continuous Yearly Premiums, see the formula (7.3).

b) m Years Deferred Yearly Premium, see the formula (7.4).

c¢) k Years Temporary Yearly Premium, see the formula (7.5).

d) m Years Deferred and k Years Temporary Yearly Premium,

see the formula (7.6).

In an insurance of n years period, if an insured person dies
within n years, that person take K amount of capital, if that person
is alive after n years, all the premium has to be returned back to
him. In this case the yearly net premium is explained in formula (7.7).

In case of an insured to be alive, for the yearly net premium
formula which is double capital paid in an endowment insurance, refer
to the formula (7.8).

In case of death, refer to the formula (7.9) for yearly net
premium which is double capital paid in an endowment insurance tariff.

For decreasing wages of endowment insurance look at the formula
(7.10).

We can give numeric examples by using formulas (7.13) and

(7.14).

x =20 ~ Acquisation Expenses = 0,025 . Tpx
i=97% Administration Expenses = 0,025 . Tpx
n =10 Agent Commission =0,15 . Tpx

For Turkey, CSO 53-58 , for USA, CSO 80 men and women, for
Italy, Italian 81 men and women mortality tables are used in order
to make comparison between tables and its summary is given in Table
VI. |

If we look at the example that was analyzed in endowment
tariff, the result of the calculation shows that the most expensive

premium comes out from CSO 53-58 mortality table and the least
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expensive premium comes out from Italian 81 women mortality table.
Since the net premium tariff formula is the sum of the temporary
death insurance and deffered life insurance, a big difference has
not been observed in calculation of the tables in mentioned net
premium.

7.2. Paid Up Insurance Tariff

Paid up insurance tariff, like an endowment insurance tariff,
is an insurance type where it gives a guarantee for .an insured person
both in death and being alive at the end of a period. The difference
of paid up insurance from endowment is that in case an insured person
dies or stay alive at the end of a period gets the capital and after
staying alive and getting the capital,a person is insured against
death without paying anything until death.

For one time net premium, refer to (7.16), for yearly net premium
refer to (7.17) formulas for this tariff.

For one time gross premium refer to the formula (7.18) and for
a yearly gross premium, refer to the formula (7.19).

The waged reserve formula of the same tariff within insurance
period is shown in (7.20) and paid up reserve formula is given in
(7.21).

If we wish to make comparison among three countries by giving
numerical values related to our tariff, in order the average age,
technical interest, policy period, the date of calculation for
mathematical reserve and loadings are as same as in previous example
the result of the calculation is given in Table VII,

In this tariff, the net premium formula is equal to the sum
of the defferred life insurance formula and the realization of death
formula at any time. |

When we look at table VII, again we see that the most premium
comes out from CSO 53-58 mortality table and the least one comes from
the Ttalian 81 mortality table,

7.3. Insurance Tariff For Children's Education and Trousseau

This tariff is prepared for a child, in order to give him/her
an insurance about his/her education.

In this tariff, basically an insured person from another tariff
can show 0-18 years of his children as a beneficiary. Tariff expires
at the end of 25 years. At the end of an insured period, if an insured

person and his child are alive, then the accumulated capital is -paid
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to the child., If an insured person dies before the insurance period
expires, 10 7 of the capital is paid to the child at once. The rest
is comverted to the capital which is paid on monthly and also at the
end of a period as well.

If the child dies before the insurance period expires while
the imsured person alive, then annuities that have to pay at the end
of a period and the present value of the capital at the end of a period
ie. mathematical reserve will pay to the beneficiary of the child.

If the child deceased before the insurance period expires while
the imsured person is alive, then the clause is void.

The net premium formula is calculated from the formula (7.23)
and mathematical reserve formula is calculated from the formula (7.24).

In the numerical example that is given for this tariff the
average age, technical interest, policy period, the date of calculation
for mathematical reserve and loadings are prepared as previous before
and end of period capital in calculation of mathematical reserve is
throught to be 100.000.- T.. The summary of the comparison among three
countries is. given in Table VIII.

As a result of the table, we see again that the most expensive
premium is calculated from CSO 53-58 mortality table and the cheaper
premium is calculated from Italian 81 women table. ’

The mathematical reserve formula of the tariff is not related
to commutation functions but is related to capital, to present value
of a unit capital and to the monthly annuity. Because of this,
mathematical reserve result is equal for all mortality tables.

7.4, Accumulated Insurance Tariff

An insurance of this type is spreading in latest years and it
is the combination of banking and life insurance. Yearly premium is
collected from the insured. With the some of this collected amount,
yearly death capital is taken over a lump sum spesified by
Cx / Dx formula, the rest of the collected premium is put on interest
with technical interest rate i, in other words, it is saved.

If we show the death risk premium as pr and yearly premium
taken from the insured as YP; then the amount left to someone is shown
as B=YP - pr; According to this, an accumulation at year n for
a person is given in the formula (7.25).

) If Sn is named as the total value at year n for one lira that

is to be paid in n years period., The relation between B and Sn is
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given in the formula (7.27).

If we want to give an example of this tariff.

Let insurance entrance age to be 18 and let insurance period
to be 10 years. Then the death guarantee is found to be A times of

a yearly premium., Thus if;

Yearly Premium : YP

Yearly Death Capital » : YP . A

Yearly Death Capital Premium : YP . A . (Cx/Dx)
Acquisation Expenses N YP
Administration Expenses t o . YP

Agent Commission :

1. Year: 45 % . YP

2. Year: 20 %Z . YP

3. Year: 15 % . YP
Thensy

The accumulation of the insured at the end of the first year
is given in the formula (7.28). The accumulation of the insured at
the end of the second year is given in the formula (7.29). The
accumulation of the insured at the end of the nth., year is given in
the formula (7.32).

The mathematical reserve formula of the tariff is given in the
formula (7.33), paid up capital is given in the formula (7.34), paid
up reserve is given in the formula (7.35) and the surrender value
is given in the formula (7.36).

For above mentioned insurance tariff some of the conditions
which governs the insurance and reinsurance agencies that are vital
is approval of the tariffs by the Deputy Office that is applicable
in 1ife insurance starting on 1.1 1992 which is circulated and put
in effect in Official news paper on 24.11.1991 with 21031 number are
as follows:

— The tariffs of fixed premium, the premium increase that is
left to the insured and premium increase that doesn't have a base
of flexible technical facts, are not going to be approved because
accumulated capital and mortality lump sum will be erosed with
inflation.

-~ The least montly premium should be 50.000.- Tl. for profit

sharing life insurance in 1992,



- 19 -

— It is said that the insurance policies that does not guarantee
the probability of death or being alive and tariffs that are 120 times
less than the least monthly premium death guarantee amount or on the
condition of a given death guarantee amount, are not to be approved
by the Deputy. v v

'~ For above mentioned regulation in article number 17 states
that the commission rates are going to be based on 12 months monthly
premium sum and those rates can not exceed 45 7 for the first year,
20 % for the second and 15 % for the third year.

Related to this tariff, above mentioned conditions are applied.
The formulas are first based on yearly main premium as YP, then
according to the T.. as rated increase with a certain ratio, again
it is based on M. as fixed increase and according to the indexed
tariffs as given in the examples. Nowadays, these tariffs are used
widely.

Rated and fixed increase policies are sold as geometric and

arithmetic increase tariffs in the market.
Rated Increase Insurance Tariffs

Mortality Table : CSO 53 - 58

Technical Interest ¢ i =9 %

Average Age t x =20
Insurance Period ¢t n = 10 Years
Yearly Premium Paid at Year t : YP

t
Mathematical Reserve Calculated at Year t : Vt
Total Payment or End of Period Lump Sum : Kt . Vt

Premiums and Yearly Mortality Lump Sum

A) Gross Premiums :
a) Starting yearly gross premium : YPl = 600.000.-1.
b) The following premiums increased with 30 7 of the starting yearly

gross premium : YPt = YP1 . (1,3 )tm1

B) Yearly Death Lump Sum
Risk Premium Sp20 = 0,001642
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Loadings )
Adminisration Expenses : YP . 0,025
Acquisation Expenses : YP . 0,025
Agent Commission H
1. Year : YP1 . 45 %
2. Year : YP2 .20 7%
3. Year : YP3 . 15 %

With tese technical details, refer to the Table IX for the lump
sum of this tariff at the end of the period and refer to the Table
X for the paid up capital.

Insurance Tariff With Fixed Increase

We can give an example for this tariff with the same technical

details, as the tariff before, such as ;3
YP1 = 600.000.-TL.. and YPt = YP1 . (1+0,5. (1)) .

The calculation of the lump sum for this tariff is given in the
Table XTI and the calculation of the paid up capital is given in the
Table XII. '

Another method for capitalization of this type of tariff is that
The risk premium and loadings are taken over from the gross premium
collected., Then the rest is saved ie. accumulated. In any year of
the insurance the accumulation is given in the formula Dx+t—1 / Dx+t
Therefore the accumulation at the year t can be calculated with the
formula (7.37).

If we give an example with the same technical details as before
we see that for 25.571.684,- T,premium, for an insured period of 10
years the accumulated capital is 25.736.148.- Tl. For the paid up

capital at the same tariff refer to the Table XIII.

Index Tariffs

As the inflation rate is very high in our country, as a solution for
life insurance the index tariffs are very popular. There are various
type of index tariffs; such as index to $, DM, inflation rate, gold

e.g.

Insurance Tariff Index to $ or DM
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The entrance age of this tariff is 18. Insurance period is maximum
10 years. Death lump sum is 10 times the last yearly premium. The
accumulation and the profit sharing are added to the lump sum of the
insured person.

In the case that an insured dies, the death lump sum is given
to the beneficiaries with an index of $ or DM at the death rate of
exchange that the central bank schedules.
Technical Details
Mortality Table : CS0 53 - 58

Technical Interests:

a) Risk Premium t 2,5%

b) Accumulated Premium : 9 %

Average Age : 20

Premiums

Refer to the formula (7.38) for the risk premium.

Yearly insurance tariff premium is thought as 100 $ or DM.
Loadings

The same as rated increase insurance tariff.

Refer to the Table XIV for the calculation of the accumulated
capital with mortality table that is used for Turkey, USA and Italy
seperately.When we look at the table we see that the most accumulation
comes out from Italian 81 Women mortality table and the least comes
ocut from CSO 80 Men mortality table. For the paid up capital of the
same tariff see the Table XV.

Technical Details of Pension's Capital Transfered as Yearly Annuity
If an insured wants to transfered his/her lump sum to yearly annuity,
then the annuity that the insured will get for his/her life is given
in the formula (7.40) with respect of his/her age at that date.

The mathematical reserve is calculated in the formula (7.39).

With this technical details ; the annuity that an insured of 20 years
of age will obtain, is calculated in the formula (7.41) using CSO
53-58 mortality table.

Tnsurance Tariff Index to the Inflation

At this tariff, first year premium is thought as Pl’ second year
premium PZ’ and so on. Then the premium difference that is taken at
the year t is Pt‘— Pt—l =A Pt .

As in previous case, the risk premium and loadings of this tariffs
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are taken over the gross premium and the rest is accumulated a part
with an interest rate i,

The second year, the premium is increased with respect to
inflation rate and the agent commission 20 % is taken from the premium
then the third year 15 7 of agent commission is taken from the premium
of the fourth and the following year no commission rate to be taken.

In second year increased premium, excluded loadings are multiplied
by n-1, if the insurance period is n year.

Then the third year increased premium, excluded loadings are
multiplied by n-2 and this calculation continues until the year n.

Then each accumulation part are added to each other to find the
total accumulation capital. Mathematical reserve of this tariff is
calculated by adding accumulation capital of the current year
mathematical reserve of the previous year.

The paid up capital of this tariff is the sum of the mathematical
reserve from the paid up date to the end of the policy period, with
a technical interest rate i.

7.5 Whole Life Annuity Insurance Tariff

At this section we give some example of this kind of tariff.
Technical details are the same that we use in an endowment insurance.
There -is no paid up capital in this tariff.

a) Refer to the formula (7.43) for the net premium of the immediate
of n year payment annuities insurance. Gross premium formula is given
in (7.44) and mathematical reserve is given in (7.45).

b) The net and gross premium of the n year deferred, whole life
annuities are given in the formula (7.46).

The mathematical reserve and the surrender value are given in
the formulas (7.47) and (7.48) respectively. Thus the net and gross
premiums and the mathematical reserve of this tariff calculated for
an insured of 20 years of age are given in the formulas (7.49) , (7.50)
and (7.51) respectively.

c) The net and the gross premiums, annuity and mathematical reserve
formulas of the whole life annuities paid at the end of the period
are calculated in the formulas (7.52) to (7.55) respectively.

The same formulas for an insured of 20 years of age are given
in the formulas (7.57) to (7.59) respectively.

d) For an annuities paid whole life look at the formula (7.61).

Mathematical reserve of the same tariff, mathematical reserve
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calculation for an insured of 20 years of age, the net and the gross
premiums are given in the formulas (7.62) , (7.63) and (7.64)
respectively. Refer to the formulas (7.65) , (7.66) for annuities

and mathematical reserve at the fifth year.

e) In this tariff, an insured can transform all his/her lump sum or
some of its part to the whole life pension income or to the unlimited
death insurance tariff. Let R is the symbol of whole life pension.
income, then;

— One single premium of 1.-T,of annuity paid whole life at the
beginning of the defined period is given in the formula (7.67).

—~ One single premium of whole life death insurance is given in
the formula (7.68).

— One single premium of both cases is given in the formula (7.69).
The annuity. is calculated in the formula (7.70)by dividing the net
premium to a, + 2 . AX .The mathematical reserve of this tariff is
given in the formula (7.71).

The net and gross premium mathematical reserve at the fifth year
are calculated in Table XVI for an insured of 20 years of age in order
to get an annuity of 1.- T. during his/her whole life.

If we look at the table the higher premium comes out from Italian
70 — 72 Women mortality table and the least one comes out from CSO .

53 -~ 58 mortality table.

f) In this tariff an insured person chooses a retired age. The yearly
whole life annuity on $ or DM is paid to the insured as soon as he/she
reaches his/her retired age. ‘

The net and the gross premium of this tariff are given in the
formulas (7.72) and (7.73) respectively.

The mathematical reserve before retirement and after retirement
are calculated in formulas (7.74) and (7.75) respectively.

The same formulas are applied for an insured of 20 years of age
and the net and the gross premium are in the formulas (7.76) and
(7.77).

The mathematical reserve before and after retirement are in the

formulas (7.78) and (7.79) respectively.
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SECTION 8, EXAMINATION OF TARIFFS APPLIED IN ABROAD COUNTRIES
IN LIFE INSURANCE

8.1, Life Insurance in USA

8.1,1, U.S. Social Security System

Terminology;

In 1974 for the benefit of the people, the Social Security
Association named ERISA (Employed Retirement Income Security Act)
was established.

The provisions of ERISA are administered by three federal
agencies; The US Department of Labor (DOL), The Internal Revenue
Service (IRS) and Pension Guaranty Corporation (PBGC).

Federal Payroll Tax (FICA) is for cash benefits and Hospital
Insurance programs.

Cash Benefits program includes old age survivors and
Disability Insurance (OASDI).

Hospital Insurance (HI) plus Supplemental Medical Insurance
(SMI) are called Medicare.,

OASDI and Medicare are social insurance programs.
01d Age Benefits ‘

Full formula applies now if benefits commence at age 65.
That age is scheduled to increase for persons born after 1937,
Medicare

Covers certain health care costs after age 65, There is not
federal or other mandato;y health coverage for younger people.
Actuarial Aspects of Social Security

FICA rates are specified into the indefinite future, and
allocated to Trust Funds for (OASI), (DI) and (HI),

There is a considerable controversy about the reliability
of the projections and desirable level of the Trust Funds and their
utilization.,

US Legal Concepts and Requirements

ERISA requirement has evolved since 1974, Currently requires
full (100 %) vesting after 5 years participation, or 20 % after
3 years, plus 20 %7 annually (= 100 7% at 7 years).
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Variable Annuity

Determine lifetime annuity on basis of assumed investment return.
Periodically adjust benefits current year accumulation is equal to
previous year accumulation times (1 + Previous year actual investment
return) over (1 + Assumed Investment Return) over (1 + Assumed
Investment Return of the current year).

8.1.2, Private Pension Plans

Private pension plan, which is created due to lack in social
security system depending on goverment officials and‘regulations
is under the supervision of federal goverment, is not compulsory.
Between 1975 and 1987, the total number of private pension plans of
all kinds in the US increased from 340.000 to 834.000

Defined Benefit Plans

Promise employees specific monthly benefits at retirement.They
may state the exact dollar amount or they may provide a formula to
calculate the benefits. |

Reasons of the Necessity of Private Pension Plans.
1- A pension plan provides iﬁcome to employees during their retirement.
2— Employers and employees both may realize federal tax advantages
if the plan is '"tax qualified" by the internal revenue service.
3= A pension plan helps to stablize a workforce.
4~ A pension plan, as an additional benefit may provide a company
with a competitive advantage in hiring employees.
5—~ A pension plan can boost morale, which helps to make employees
more productive,

Actuarial Position in Private Pension

Conditions of the plan that effect actuarial calculation
are as follows @
1- Age factor in actuarial work
2- Treatment during and after military service
3

4— Income structure

Employer and employee agreement

5- Validity of the total that a person will collect.
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Introduction to Pension Mathematics with U.S. system.

1- A model for defined Benefit pension plans
a- purpose
b- assumptions and differences from the more general model

fixed entry and retirement ages; single decrement table;

density of new entrants; salary functions; retirement income

rate as a chancing percentage of final salary; fixed interest
return. | ‘
c— derived function for retired lives

i - benefit payments

ii - terminal funding cost- the amount transferred to the fund
for retired lives for purchasing pensions.

iii- actuarial present value of future benefits for retired
lives.

iv - differential equation and corresponding difference equation
for actuarial present value of future benefits for retired
lives.,

d- a special case , stable population model
i- items growing at a rate of total economic growth: benefit
payments; terminal funding costj actuarial present value
of future benefits for retired lives.

ii- additional relationships

2- Patterns for paying for an employee's pension during the active
working years,
a- actuarial present value of future benefits for active lives
b- individual costing methods

i-  actuarial accrued liability-reserve or "ideal fund balance"
for pension plan

ii- normal cost - premiums for a pension plan

iii- pension accrual and pension accrual density plan

iv — balance sheet based - accrual each year of a level
proportion of pension benefit.

v - income statement based - level annual cost of cost as
a level percentage of salary.

vi - actuarial accrued liability and normal cost as a funtion
of terminal funding cost.

vii- differential equations and corresponding difference
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equations for :
a) size of the fund
b) actuarial accrued liability for active lives
c¢) unfunded actuarial accrued liability
further implications of the stable population model
i -~ items growing at the rate of total economic growth:
normal costsj accrued liability for active lives
ii~ additional relationships
an alternative - group costing methods
i -  wages and the actuarial present value of future wage
payments

ii- the aggregate method

3- Funding of a plan

a-

b-

amount of funding - a business decision based on availability

of funds and on regulatory and tax considerations

elements of cost

i - normal cost

ii - amortization of unregonized prior service costs-
liabilities resulting from initiation of or amendments
to the plan _

iii- amortization of gains and losses , differences between
expected and actual unfunded actuarial accrued liabilities
a- differential equatioh and corresponding difference

equation for "asset gains"
b- differential equation and corresponding difference
equation for "liability gains'.

several of the common pension costing methods

i - projected unit credit

ii - entry age normal

iii- dindividual level premium

iv ~ frozen initial liability and attained age normal

v — aggregate

effects of "asset gains and losses' on funding by aggregate

methods



Introduction to Pension Mathematics

A model for defined benefit pension plans

Purpose of models

Assumption and differences from those for a more general model
Fixed interest return

Fixed entry and retirement ages

a = entry age for all member of plan (for instance, 25)

Il

r = retirement age for all members of plan (for instance, 65)

Single decrement table‘lx -

Since no benefits are paid for death or decrements, death,
withdrawal, disability, etc., are lumped together.

Density of new entrants

Where n(t) 1a = the rate of persons entering

the plan at time t. (see the formula 8.1)

Salary functions (see the formula 8.2)

Tt is the wage rate for an employee of age x at time t where
w(x) reflects effect on the annual wage rate of experience, and the
increase of responsibility with age and the second part of the formula
reflects the effects on wages of inflation and the increase of
productivity.

Retirement income raté as a changing percentage of final salary
(see formula 8.4)

The formula (8.3) is the initial annual rate of income paid
to an employee who retires at time t where f is the replacement ratio,
the ratio of the initial retirement income rate to income immediately
before retirement, with a value of perhaps 0,6, Thus, if h(x) is the
rate of retirement income at age x relative to the initial rate at
age r, then the formula (8.4) is the annual rate of income paid to
an employee age x at time t

Derived functions for retired lives benefit payments (see
the formula 8.5)

/ The above mentioned formula is the rate of benefit payment of

the plan at time t. |

Terminal funding cost- the amount transferred to the fund for
.retired lives for purchasing pensions (see the formula 8.,6. and 8.7)

Both formulas are the rate of transferring funds from the fund
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for active lives to the fund for retires lives at time t.

Actuarial present value of future benefits for retired lives
(see the formula 8,8)

The above mentioned formula is the actuarial present value for
future benefits for currently retired members at time t,

Differential equation and corresponding difference equation
for actuarial present value of future benefits for retired lives
(see formula 8.9) _

A special case- A stable population model items growing at the
rate of total economic growth: benefit payments; terminal funding
cost; actuarial present value of future benefits for retired lives.
(see the formula 8.10)

Actuarial present value of future benefits for active lives

(aA)t is the present value for future benefits for current active
members at the time t. It is expressed in formula 8,11

Patterns for paying for an employees pension during the aétive
working years. |

Individual costing methods (aA)(x) (see formula 8.12)

(aA)(x) is the present value of future benefits at age x for
a retirement annuity with initial benefit rate of 1, starting at
age r.

Actuarial accrued liability - (aV)(x) - Reserve or "ideal fund
balance" for a pension plan.

Normal cost - P(x) ~ premiums for a pension plan

Pension accrual and pension accrual density functions (seé the
formula 8.13) |
‘ Where M(x) is the pension accrual function with M(a) = O and

M(r) = 1. M(x) is the percentage of the cost of the final pension
that has been paid for by age x.

m(x) = pension accrual density function and it represents the
rate at which the plan sponsor pays for the final pension.Thus, (see
the formula8.14 and 8.15),.

Balance sheet based on accrual each year of level proportion
of pension benefits (see the formulas 8.16).

Income statement based level cost between ages a and r (see
the formulas (8.14),(8.18),(8.19)).

Cost as a level percentage of salary between ages a and r (see
the formulas (8.20),(8.21),(8.22)).
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Actuarial accrued liability and normal cost (see the
formula 8.23)

It is the actuarial accrued liability for active employees
covered by the plan at time t. The normal cost rate, Pt’ can be
represented by similar formulas, with m(x) replacing the M(x) terms.

Differential equation and corresponding difference equations
for size of the fund (see the formula 8.24)

Where ¢, = rate of contributions made by the plan sponsor to
the fund for active lives.For the discrete version of the formulay
(see the formula 8.25).

Actuarial accrued liability for active lives (see the formula
8.26). For discrete version of the formula (see the formula (8.27)

Unfunded actuarial accrued liability

(see the formulas (8.28) and (8.29))

Further implications of the stable population model items
growing at the rate of total economic growth: normal costj; accrued
1liability for active lives.

Wages and the actuarial present value of future wage payments
(see the formula 8,30)

It is the rate of wages paid to active employees
at the time t. W(a) is the actuarial present value of all future wages
to be paid to the current active employees at time t.(see formula
8.31).

a, is the average annuity value for current wages(see the
formula 8.32)

For any individual funding method, we can define the actuarial
present value of future normal costs by (Pa)t.

The aggregate method - The simplest of the group methods (see
the formula 8.33)

Funding of a plan

Amount of funding - A business decision based on availability
of funds and on regulatory and tax considerations.

Amortization of unrecognized prior service costs - Liabilities
resulting from initiation of or amendments to the plan (see the
formula 8.34)

" The rate of "asset gain" (see the formula 8.35)
For the discrete version of the expression (see the

formula 8.36)
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Differential equation and corresponding difference equation for
"liability gains" - gains related to variations from the assumed
survivors ship rates and salary scale.

The rate of liability gain (see the formula 8.37)

For the discrete version (see the formulas 8.38 and 8.39)

Several of the common pension costing methods projected unit
credit. |

Entry age normal

Individual level premium

Frozen initial liability and attained age normal

(see the formula 8.40 and 8.41)

Aggragate group method (see the formula 8.42)

Effects of "asset gains and losses" on group funding methods

Under a stable population model can prove that if the expected
return on assets and the rate used for calculating present values
is & and the actual return is & ,then (aF)t approaches not (aF)t
but the formula (8.43).

8.1.4. The Role of Insurance SupervisoryAuthorities in USA

In USA, insurance policies are applied in state level. Insurance
is also applied in federal level and policies are valid in national
wide,

In general, the main duties of Insurance Supervisory Authorities
are as follows; |

1) Supervising controlling the financial structure of the firm.

2) To protect the insured by the way it is explained in the
policy.

In New York,Pennsylvania, Massachussetts and Texas, both
financial structure and policies are controlled. Other states are
more free in application.

Considering the tariff approval prosedure, technical outline
in 50 states should be presented to Insurance Supervisory Authorities
But, whether to approve or reject premium tables based on technical
analysis, is not given to Supervisory Authorities

‘The tariffs without profit sharing belonging to the technical
points, should be presented to the Supervisory Office in 50 % of the
states. The presentation is not in a way of premium approval but
presented on the basis of "File and Use".

Expenditure charges and pricing are neither approved nor rejected
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as explained above.

Agency commissions are not subject to any rule except in New
York.

Life insurance reserves are supervised by the State Supervisory
Offices; However, the main point of this supervising is to control
the quality of the reserve in investment instead of their calculation
methods,

The reserves are supervised under the National Supervisory
Assosiation (NAIC) in which they apply their supervising rules in

leu of investment security supervising by them.
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8.2 Life Insurance in Switzerland

We can examine life insurance in Switzerland in three pillars.

1 st pillar : The State 0ld-Age, Survivors' and Disablement
Insurance, the object of which is to provide a
subsistence income.

2 nd pillar : The occupational providence schemes (pension
funds and another employer—initiated providence
schemes). These, together with the first pillar
are supposed to enéure that the aged, survivors
and disabled employees be enabled to maintain
the standart of living compatible with that to
which they have been accustomed.

3 rd pillar : Private savings.

This is meant to cover additional personal needs
and to provide a substitude or replacement for
the 2 nd pillar in the case of higher income.

With this constitutional amendment the second pillar had also
become mandatory in addition to the first.

Let M stand for the lower basic income. Then the Table XVIT
gives the single person old-age pension.

The lower basic income or the single person minimum annual
old-age pension for the Swiss pension scheme has been following
inflation since January 1, 1986, at 8640.- Sfr. and as a rule, it is
updated every two years by applying a mixed index = 1/2 ( salary
index + price index ).

The compulsory 2 nd pillar covers only incomes of between 2ZM
and 6M, the idea being that for persons with incomes of under 2M, the
1 st pillarwill suffice ( providing 60 Z or more as pension ) and,for
those with incomes of 6M or more, the 3rd pillar will come into
effect.

Basically, this was supposed to be an old-age pension equiva-
lant to 40 7 of the average coordinate salary of the last three
calendar years prior to retirement. This 40 7 target brought the
pension of those in 2M to 6M salary brackets, upto 60 7 M.

This is easily provided;.let

M = Lower basic insurance
I = Revalued annual income
1, pillar 0.8 +0.21
2. pillar 0.4 (I -2M)

Total 0.6 I
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This proposal stipulate quite clearly that such a scheme would
have revise, its credit system. ’

The third pillar is not compulsory. In this pillar, individual
and group life, the guéranteed interest rates is 37 and 3.25 7.

The actual interest applied. varies from year to year depending on
the market situation,

Mortality tables used are; GKM, GKF for individuai and group
life capital insurance, ERM, ERF for individual annuity insurance
and GRM, GRF for group annuity insurance. From above mentioned
tables, GKM, GKF, ERM and ERF are given in Appedix II with different
rates of technical interest.

The inflation rate was 5.3 7 in 1991. The interest rates of
bonds in 1991 was between 6 and 7 7, and on mortgages, an interest
rate between 7 and 8 7 was applied.

Premium Calculation of the Third Pillar For Each Tariff

In Switzerland, for the third pillar each company use the
same tables which are assigned.

Commission rates change from company to company. The only
competition between companies is bonus system.

In this work,we examine the premium schedule with an example
the premium calculation for temporary disability insurance and bonus
system.

Description of Pricing Table

Sex : Male or Female

Entry Age : 20 ( male, left ) or 27 ( female, right )

Darations : N = 5 to 50

Final Age ;5 S = 25 to 70

Duration of Premium Payment : Between the age of 4 - 45

IT : Annual premium for benefit 10,000.- Sfr.

VS : Benefit for 10.000 ,- Sfr. single premium

G ¢ Endowment

GZ : Endowment for couple

X : Speacial kind of endowment, payable to survivor every 5 th year

G2, G4, G6, G8 : increasing endowment, increasing with an annual

rate of 2, 4, 6, 8 Z.

B : Pure endowment + term insurance at 10 Z of insured sum + refund
of premiums without interest in case death.

F : Term fix insurance

Ge : Endowment for single premium,
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Be

T ¢ Term insurance

like B, with single premium payment insured sum.

TZ : Term insurance for couple
HN

HM : Decreasing n-year term insurance with reduced duration of

..

Decreasing n-year term insurance

premium payment.
RN : Term insurance, annuity instead of capital payment.
RM : Term insurance with reduced duration of premium payment, annuity
instead of capital payment.
L : Whole life
In this examle, the table dis used for a man of 20 years old
for a woman of 27 years old, A man who buys an endowment insurance
for a benefit of 10.000.~ Sfr. must pay 461.- Sfr. as an annual
premium, |
See Tables XVIII and XIX
Premium for Temporary Disability Insurance
A person who is temporarily disabled, can take above mentioned
insurance within the waiting period.
There are three types of temporary disability insurance; old
age, illness and accident. "
A person who is 64 years and has to wait 12 months, must pay
0.036 X 10.000.- Sfr = 360.- Sfr. for a benefit of 10.000.- Sfr.
For a different kind of examples, refer to the;
Tables XX , XXI, XXIT
Bonus System
Bonus.system changes from company to company.
The most common method of providing for the bonus in the
formula is to use a rate of interest for valuing the sum assured
but not the premiums, reduced by the rate of bonus, ie. to discount

the sunassured at a rate of interest i' where
(1+4i') = 1
1+b
i being the basic rate of interest and b the rate of bonus to be
provided for.

This is simply apractical measure; for example, the valuation
at 6 7 interest of the basic sum assured and annual compound bonuses
at the rate of 3.41 7.

So, the policyholders get the same amount of benefit, at the

end of aperiod with 3.41 7 of reduction in the premium,
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For different method of bonus, we can give another example
Let say, a company gives 250.,= Sfr. of bonus for a benefit of 10.000.-
Sfr.Then with this bonus amount, the policyholder thinks that he
bought a new endowment policy. That of 250.- Sfr. is shared among
policyholders with the help of the formula Axgﬁ]where x 1s the
policyholder age and n is the period. For each policyholder, the
company calculate the bonus personally and then those bonuses are

added to the sum assured.
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8.3.Life Insurance in Italy

Nowadays, the most popular tariff in Italy are endowment,whole
life and temporary insurance.

The current mortality table for above mentioned policies are based
on the statistical Ttalian solution of the years 1980-1982 named SIM
81-SIF 81, because distributed by sex. For pure endowment and annuities
1970-1972 mortality tables are used. In fact, it is assumed that the
probability of death of men is more than the probability of women.

A1l the tables are given in Appendix IIT with different rates of
technical interest.

In Ttaly, technical interest rate is 3-4 7. On the other hand
the inflation rate in 1990 is 6 % and in 1991, it was 6.1 7.

The agency commission for a 10 years endowment policy is equal
to 30 Z of the premium of the first year, followed by a 4 % of each
premium of the next year.If the policy is born with only one premium,
it will have 3,5 % of agency commission.

Let give an example of an endowment policy:
male, age (x) = 37
10

]

duration (n)
Premium
a)Gross Premium ¢ 0.081147
b) Net Premium : 0.080153
Additional Loadings ¢
=0,081147 x 0.2613 is the rate paid four times a year
=0.081147 x 0.5150 is the rate paid three times a year
=0.081147 x 0,0888 is the rate paid monthly
If the premium, paid only once, is 10.000.000.-Italian Liras
The lump sum assured is : ( Italian Liras ).
13,615,218.— without any revaluation
24,406,421 ,- in hypothesis of a fixed annual investment return
of 13.71 Z. ( the assured will participate to those
_ profits in the measure of 80 % ) ;
If otherwise, the 10.000.000.- premium is collected annually
for 10 years and increasing in the same measure of the assured sum
( 0.80 x 0. 1371 fixed in time ),at the end of duration of the pélicy,
the assured lump sum is equal to : ( Italian Liras )
10.528,103.~ without any revaluation and
18,872.,507.~ with the revaluation



- 38 -

CONCLUSION

Life insurance in our country is changing and developing
rapidly. Insurance companies are closely watching the world
developments in this sector and compete with each other in order to
apply the diferrent tariffs and methods in the world,

Our people are no more in belief of old traditional ways as
they start to protect and secure themselves and their relatives with
1ife dinsurance,

Companies sell tariffs specially as second retirement and gives
benefits to the insured person after 20 or 30 years, During this period
the value of money decreases due to the inflation and people cannot
find the expected return from these tariffs. As the inflation rate
is high in our country, it is not advise to buy policies that are
long in time.

Because of above reason, we took maximum of 10 years for the
indexed policies in our work.

‘When we look at the accumulated insurance, we see that the
savings capital account in rated increase insurance tariff is more
advantagous than the fix increase insurance tariff.

It is argued that in order to bring protection against inflation
indexed tariff is much better than foreign currency indexed tariffs.

However, in Turkey, it is felt the inexistence of mortality
table; the one used for comparisons with foreign mortality table.

In this comparison, one of the mortalify table used in Turkey is
compared as an example and as a result, probability of that is seen
to be high in this table.

In the tariffs that pertains death and life insurance, premium
calculations among tables does not show any big difference.

The profit sharing occupies an important place in saving
insurance and they are determined according to the companies
performance., In Turkey, most companies give profit sharing in second
year, as the first year mathematical reserv is used for investment.This
system is a loss for the insured person and foreign countries,
application of this profit sharing is different and known to be as
bonus.,

The benefit of this method is that when the insured person buys

the policy, he or she is awarded in conjuction with the policy without
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losing the value of his or her money. In order for this system to
give some contribution to our country, bonus system is explained with
examples and different application is used.

In Turkey, another lack in insurance sector is the nonexistence
of tariffs for temporary disability insurance in tha case of sickness
or accident. But it should also be considered that the temporary
disablitiy insurance is risky., In the light of foreign applications
of this tariff, we thought that it would help a great deal to give
some idea to the application in our country,

Tt is thought to be helpful for the work we have done here
based on retirement tariffs and with foreign applications that our

country will benefit according its own condition.



