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GiRt~ 

Dlkemizde hayat sigortalar1n1n onemli bir k1sm1n1 emeklilik 

sigortas1 ~eklinde ozetlenebilen tarifeler te~kil etmektedir. Bu 

tarifelerin ozlinde tasarruf unsuru yatmaktad1r. 

Hayat sigortalar1nda temelde iki fikir vard1r. Bunlardan biri 

sigortal1n1n ollimlinde ailesinin yada menfaattarlar1n1n korunmas1, 

digeri ise sigortal1n1n emekliliginde birikim saglamas1d1r. 

Bu 9al1~mada korunma ve koruma amaC1 ile polige sat1n alan bir 

sigortal1n1n sigortadan saglayacag1 toplu para yada irad, tarifeler 

baz1nda incelenmi~tir. 

~al1~man1n ilk bollimlinde, hayat sigortas1n1n tarihi, lilkemizde 

hayat sigortac1l1g1,lilkemizin bu alanda dlinyadaki yeri, geli~meme 

nedenleri ve geli~mesi i9in onerilen tedbirler ile aktlierligin hayat 

sigortac1l1g1ndaki yeri ve onemi, 

Ikinci bollimde, tarifelerin incelenmesinde gerekli olacak hayat 

sigortas1nda kullan1lan fonksiyonlar, 

D9lincli bollimde, ya~ama ve ollime bagl1 hayat sigortalar1, ge~itleri 

ve odeme ~ekilleri, 

Dordlincli bollimde odeme ~ekilleri ve tarife ge~itlerine gore hayat 

sigortas1 primleri, 

Be~inci bollimde, degi~ik metodlarla matematik kar~1l1k hesaplar1 

ve sigorta ge~itlerine gore rezerv formlilleri, 

Alt1nc1 bollimde Tenzil, I~tira ve Ikraz, 

Yedinci bollimde, Tlirkiye'de ve yurt d1~1nda kullan1lan vefat 

tablolar1 ile mukayeseli olarak, muhtelif sigorta tarifelerinden 

Mlimtezi9 Sigorta, Muhtelit Sigorta, ~ocuklar I9in Yeti~tirme Tahsil 

ve Cihaz Sigortas1 ve Birikimli Sigorta tarifeleri, 

Sekizinci ve son bollimde yurt d1~1nda baz1 lilkelerin sosyal 

glivenlik sistemi k1saca ozetlenmi~ ve lilkelerin ozel emeklilik 

sigortas1nda kulland1klar1 aktlieryal formliller, orneklerle 

incelenmi~tir. 

Sonu9 k1sm1nda ise bu 9al1~madan saglanan bilgilere gore, paran1n 

glin ge9tikge deger kaybettigi lilkemizde, emeklilik sigortalar1nda 

tatbik edilen. tarifeler enflasyona gore degerlendirilmi~, yurt d1~1 

tatbikatlar1 ile kar~1la~t1r1larak en etkin hareket tarz1n1n ne 

olabilecegi gosterilmege 9al1~1lm1~t1r. 

Jw.~1:lI1i;SM.L\LU}, iUN .fVjliaitt1ll'l1.'iti~l'j1l 

~PHAIn!:: vc) :,:!,,·,'.-''',Uit..j:q·'l.'ASYO 

J.llA:.tfi..1::.G 13A9i{~4.NLroJl 

• 
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BOLUM 1. HAYAT SiGORTASI 

1.1. Hayat Sigortas1n1n Tarihi 

4500 Y1l once sine dayanan Mis1r Papirlis1erinden ogrendigimize 

gore, ta~ yontma i~iyle ugra~an eski M1s1rl1lar cenaze ka1d1rma dernegi 

diyebi1ecegimiz bir sand1k kurmu~lar ve bu yo1la olen liyelerin 

ai1elerine belirli bir yard1m vermi~lerdir. 

Eski Yunan'da ise ki1ise mensuplar1 ollimleri halinde cenaze 

masraflar1n1 kar~11amak lizere bir defada veya ayr1, ayr1 ~e~enekler 

ha1inde prim diyebi1ecegimiz odemelerde bulunuyor1ard1. 

Babil'de bulunan yaz1t1ardan anla~11d1g1na gore M.O. 2500 

Y11lar1nda kervancl1arln aralar1nda bir sand1k kurduklar1 ve 

ugrad1k1ar1 her tlirlli zararl busand1klardan kar~llad1klar1n1 

gorliyoruz. 

M.O. 300 Y1llar1nda filozof Teofrastel 'in bir dernek kurdugu 

bu dernegin ayl1k aidat kar~lllg1 liyelerine gerek1i olan durumlarda 

yard1m yapt1g1 gorlilmli~tlir. 

Eski Yunan'da modern an1amda sigortan1n olmad1g1n1 ancak 

yard1m1a~ma kurumu ~ek1inde yer a1dlg1n1 soy1emek mlimklindlir. 

Orta ~agda bu yardlm konusu biraz daha geni~lemi~ ve odenen be1ir1i 

tutar1ar kar~111g1nda olen1erin mezar1ar1n1n yap11mas1, olen1er i~in 

ayin1er yap1lmasl, ihtiyar ve sakat1ara yard1m1ar yapllmas1 sozkonusu 

olmaya ba~lam1~t1r. Gild ad1 verilen bu kurum1ar1 ~u anda kazaya kar~l 

sigorta yapan kurum1ara benzetebi1iriz. 

14. ylizY11da ger~ek sigorta an1aY1~1 ge1i~meye ba~lam1~t1r. 

Orta~ag1arda rant a11m sat1ml ~ok ge1i~mi~tir. Bunun ba~11~a nedeni 

faizin papa11k taraf1ndan yasak1anmas1d1r. ilk rant 1228 Yl11nda Gand 

~ehrinde tesis edi1mi~tir. 13. ve 15. ylizY111arda Cenevre ,F1oransa 

Ho11anda ve A1manya'da da rant i~lem1eri yap11maya ba~lanm1~t1r. Bu 

i~lem1erde ku11an11an faiz oran1ar1 yak1a~lk % 15 - 40'dlr. Daha 

sonra1ar1 ise % 11(4/5) i1e, % 14(3/4) faiz oran1ar1 ku11an11m1~t1r. 

Orta ~ag1arda bir tak1m kapita1 i~lem1erinede rast1anmaktad1r.Bunun 

en yayg1n ornegi cihaz sigortas1 veya ~eyiz sigortas1 diye ad1andlr11an 

tlirdendir. Burada gene11ik1e uygu1anan birk1z ~o~ugun dogumunda 

yat1r1lan tutar1n ev1endigi tarihte 10 kat1 olarak iade edi1mesidir. 

16. ylizY11da Ho11anda'da rant sahibine giri~ ya~l gozonline 

a11nmaks1Z1n iki misli rant odenmekte idi. 
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9U ana kadar bahsedilenlerin ger~ek anlamada modern sigorta 

i§lemleriyle bir benzerlik gastermedigi a~lktlr. 

Ya§am sigortalarlna baktlglmlzda 15. yUzYllda italya'da alUme 

ait ilk sigortaya rastlayabiliriz. ilk ya§arn sigorta poli~esi 1574 

Yll1nda yapllml§ ve 18 Haziran 1583 tarihinde Londra Kraliyet Borsaslna 

teslim edilmi§tir. BUtUn sigorta tUr1erinde ve aze11ikle ya§am 

sigortaslnda geli§me, i§1emlerin matematiksel modeller1e yapllmaslyla 

ortaya ~lkrnl§tlr. Olasl11k hesablnln geli~mesi beraberinde ya§am 

sigorta1arlnln hlz1a bUyUmesini getirmi§tir. 

17. yUzYll'da ingiliz sigorta §irket1eri taraflndan sigorta 

tekniginde tarnamen matematik mode11erine dayanan ge1i§me1er olmu§tur. 

Ancak bu yUzYlldan sonra yUz ya§lna kadar ya§arna o1asl11g1, slflr 

ya§ civarlnda alUm o1aYlnln ~oklugu, insan a1UmUnUn ya§la orantlll 

oldugu sistematik bir bi~imde incelenmi§ ve i1kel anlamda vefat 

tablolarl olu§turulmaya ba§lanml§tlr. 

l660'da Londra'da denenmesine ba§lanan alUm tablolarlnl, l767'de 

Fransa'da hesaplara gare hazlrlanml§ alUm tablolarlnl, 1652-1742 

Yl1larl araslnda ya§aml§ olan Ha11ey'in bile§ik faizli alUm tablolarlnl 

ilk alUm tablolarl o1arak sayabi1iriz. 1865 tarihinde klsaca AF ve 

RF diye adlandlrl1an iki alUm tablosu Fransa'da kullanllmaya ba§lanml§ 

ve uzun Ylllar gUncelligini korumu§tur. 

1699 Ylllnda ingiltere'de ilk hayat sigorta §irketi faaliyete 

ge~mi§tir. Bu §irket sigortallnln alUmU durumunda varislerine belirli 

bir kapital vermekte, eger varisler ister1erse bu kapita1i sigorta 

§irketine blrakarak, kapita1in % 30'u kadar bir rant almaktaydl1ar. 

Fakat hesap1arln iyi yapllmamaslndan do1aYl §irket ademe zor1ugu i~ine 

dU§mU~ ve bu payl % l8'e indirmi~tir. Daha sonra 1745 Yl11nda ademe 

yapamaz dururna ge1mi§ ve bu duruma ingi1iz Parlamentosu mUdaha1e 

ederek, rant paylnl daha da dU§Urerek bir ~azUm bulmu§tur. 1762 Ylllnda 

§imdi kullandlglmlz teknik esas1ar gazanUne allnarak bir ya§arn sigorta 

§irketi faa1iyetine ba§lanrnl§tlr.Bu sigorta §irketi , sigorta 

primlerini hesaplarken sigortaya giri§ ya§lnl gazanUne alan ilk 

~irkettir. 

Fransa'da l750'li Ylllardan itibaren ya§am sigortalarlnda 

~a11§an §irketler ortaya ~lkrnl§tlr. Yanllz Franslz devrimi ve anceki 

~alkantllarl bu §irketlerin geli§mesine enge1 olmu~tur. 1787 

Ylllnda kral'dan mUsaade allnarak kurulan bir ya§am sigorta 

§irketi 1793 Ylllndaki siyasi karl§lk11klarln sonucunda 
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dagltl1ml~tlr. 17. YlizYl1da Fransa'da buglin ha1a faa1iyetini 

slirdliren bir~ok ~irket kuru1mu~tur. isvi~re'de ise isvi~re Federal 

Blirosu bu ylizYl1da sigortacl11g1n geli~mesine yone1ik karar1ar 

a11rken, A1manya'da kral11k ofisi sigortanln sosya1 bir bilim 

olduguna, konularlnda yer vermi~tir (1). 

1.2. Turkiye'de Hayat Sigortac111g1 

Modern sigorta lilkemize ancak 19. ylizYl1ln sonunda Batl'dan 

ge1mi~tir. Nevar ki onemli olan kliltlir men~ei ne olursa olsun, 

sigortanln ve oze11ikle hayat sigortacl11g1nln glinlimUz Tlirkiye' 

sinde topluma ne ol~Ude maledildigi, ne ol~Ude milli1e~tigi 

ve geli~tigidir. 

U1kemizdeki hayat sigortacl1lglnln a~aglda veri1en klsa 

oyklisU bu soruyu cevap1andlrmaktadlr. 

ilk hayat sigortaslna adlm, li1kemizin baZl yore1erinde, 

yore ha1klnln fakir1ere yardlm etmek amaclyla ~e~it1i sandlklar 

kurmalarl ve bu sandlk1ar kana11y1a, belirli yardlmlar yapmalarl 

ile ba~laml~tlr. 

2. Dlinya Sava~lndan sonra TUrkiye sava~ln i~ ve dl~ 

siyasa1 bunallm1arlnl a~ml~ ve hlZ11 bir bliylime donemine girmi~

tiro 

1950 - 1965 Yl11arl araslnda, k1asik sigorta bran~larl ya

nlnda ozel1ik1e tasarrufa yonelik hayat sigortaclllg1 a1tln 

~aglnl ya~aml~tlr. Ancak, 0 tarihlerde ba~layan TUrk paraSlnln 

dlinya piyasalarlna gore degerkaybetmesi, sigortacl1ardan ~ok 

politik vema1i yonlendirmenin hata11 gorli~ ve tatbikatlnln 

degi~mez kotli kaderi olmu~ ve bu filiz1enmeye ba~layan bran~ 

olduk~a bliylik yara alml~tlr. 

U1kemizin sigortada dl~ piyasalar1a rekabetedememesi, 

ve bu sektorlin diger ticari geli~melere parele1 gidememesi, 

ozellik1e hayat sigortacl11g1nl buglin i~in arzu edilen hedef1ere 

u1a~tlramaml~tlr. 

Son Yl11arda atl11m ~eklinde niteleyebilecegimiz geli~meye 

ragmen, hayat sigortacl1lglmlzdaki bliylimeye ve yayglnla~tlrmaya 

yine de yeter1i gozliyle bakabilmek pek mUmklin olamamaktadlr (2). 

1) ~EKVi KAYLAV, Marmara Universitesi Sigortac111k BOllimli, 
Hayat Sigortas1 Ders Notlar1, 1991. 

2) ,S.R.~.B. a~1klamas1,' Sigorta DUnyas1 Dergisi, S.232, Nisan 1979,s.11 
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1.3. Hayat Sigortas1nda U1kemizin Dtinyadaki Yeri 

1989 Y111nda degi~ik ol~li1ere gore yap11an Slra1ama1arda 

Tlirkiye'nin Dlinyadaki yeri ~oy1edir 

Hayat prim1erinde 48., hayat d1~1 primlerde 43., toplam 

primlerde 47., hayattaki reel bliylimede 2., hayat d1~lndaki reel 

bliylimede 27., hayat dal1nda ki~i ba~1na dli~en primde 55., hayat 

dal1 d1~lnda ki9i ba~1na dligen primde 56 .• ki~i ba~lna dli~en 

toplam primde 57., hayat primlerinin GSMH'ya oran1nda 58., hayat 

d191 primlerin GSMH'ya oran1nda 60., toplam primlerin GSMH'ya 

oran1nda 61., hayat primlerinin toplam primlere oran1nda da 

54. Slradad1r (3).Ayn1 yil ki~i ba~1na dlig en prim ( Merkez 

Bankas1 31.12.1989 tarihli Dolar sat19 kuru 2316.-TI lizerinden 

19.034.- TI) na gelmektedir. 

1991 Y111 ba~lnda ise ki~i ba~lna dligen sigorta primi 

38.978.-TI 'ye ylikselmi~tir (4). 

Hayat Bran91nda lilkemizde sigorta ~irketlerinin Y1l1ar 

itibariyle direkt prim tiretimi a~ag1daki tabloda verilmi~tir 

(5), 

1<.ID 1~ 1~ 19.n 1<})1 
Tutar Oran 

10.5 5.5 

Tutar Oran Tutar Oran 

23.3 7.48 49.7 8.69 

Tutar Oran 

15.2 14.62 

Tutar Oran 

451.9 20.44 

Tutar Ornn 

847.5 21.01 

1<})1/?(*) 
Tutar Gran 

173.6 17.61 

19)2/3(*) 
Tutar Oran 

328.9 17.86 

1~ 
Tutar 

10.5 

Ayn1 bran~ta ~irketlerin Y1llar itibariyle direkt prim 

art191ar1 ise 

1<.ID 1~ 1~ 19.n 1<})1 1991/3(*} 
T. Art:1:} % T.~ T. Art:1:} % T. Art::t:} % T. Art:1:} % Tutar 

23.3 121.73 49.7 112.93 152 205.76 451.9 197.28 847.587.56 173.6 

10 sene lizerine yap11an ~al1~malara gore Sigorta 9irketle

rinin D.t.E. TEF endeksine gore sabit fiyatlarla hayat dal1 

direkt prim liretimi ve ki~i ba91na dli~en primi gosteren rakamlar 

a9ag1da verilmi~tir. 

(*) A11nan primleri (Direkt Prim1er + ReasUrans Prirnleri) goster

mektedir. 

19)2/3(*} 
Tutar 

328.9 

3)S.R.~.B. a~1k1amas1, Sigorta DUnyas1 Dergisi,S.377, Agustos1991, s.12 
4)S.R.~.B. a~1k1amas1, Sigorta Dtinyas1 Dergisi,S.372, Mart 1991, s.21 
5) Ba~bakan11k Hazine ve .D1~ Ticaret MUste~ar11g1 Banka ve 

Kambiyo Gene1 MUdUr1UgU TUrk Mali Sisterninin Teme1 
GOsterge1eri BU1teni, Mart 1992, s.51. 



------------------------------------------------------------------

SiGORTA ~iRKETLERiNiN D. i. E. TEF ENDEKsiNE GORE 
SABiT FiYATLARLA HAYAT DALI DiREKT PRiM fiRETiMi VE Ki~i BA~INA Dfi~EN PRiM (6) 

SABiT 
D.LE. FiyATLA SABiT Ki~i 
TEF DiREKT DiREKT FiYATLA BA~INA Ki~i BA~. 

YIL D.LE ENDEKSi PRiM PRiM PRiM DiREKT Dli~EN Dli~EN 
TEF ARTIgI liRETiMi ARTI~I fiRETiMi PRiM NllFUS PRiM PRiM 
ENDEKSi (%) .fr1iLYAR) (%) (MiLYAR) ARTI§I (MiLYAR) (n) ~ 

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 44.2 

1987 610.4 32.0 23.3 121.8 3.8 67.9 52.8 442.2 72.4 

1988 1.027 .3 68.3 49.7 112.9 4.8 26.5 54.2 917.0 89.3 0\ 

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 * 5.6 58.0 2.992.2 97.2 

1992/3 5.175.3 68.10 328.5 * 89.3 6.3 12.5 59.2 5.548.3 107.2 

(*) Allnan primleri gostermektedir. 

6) Ba§bakanllk Hazine ve Dl§ Ticaret Muste§arllgl, Banka ve Kambiyo Genel Mudurlugu 
Turk Mali Sisteminin Temel Gostergeleri Bulteni, Mart 1992, s.48. 

" 
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1.3.1. Geli~ememe Nedenleri 

Ulkemizde hayat sigortaclllglnln bu zamana kadar istenilen 

dlizeyde geligememe nedenlerini 90yle ozetleyebiliriz: 

- Halklmlzln sigorta bilincinin, ktilttirtintin ve egitiminin ~ok 

dti9tik bir seviyede olmasl. Kaderci bir millet gortintimtinde bulunmasl. 

Bundan dolaYl, lilkemizde mali glicti yeterli aynl zamanda sigorta 

bilincine sahip bazl ki9iler haricinde sigortaya "ihtiya~" gozliyie 

bakl1mamasl (7) , 

- Ulkemizde hayat sigortaclllg1nln yeterince tanltl1mamasl, 

bu nedenle halen atl1 bir sigorta potansiyelinin bulunmasl J 

- Enflasyonun hay at sigortasl lizerine olumsuz etkileri, 

- Acentelerin ve ~all§tlrdlklarl elemanlarln egitimsizlikten 

ottirti yarattlgl sorunlar, 

- Satl§ta kullanllan bro§tirlerde yer alan kar payl tablolarlnln 

yeterince a~lk olmamasl, 

- Tarn bilin~lenmemi§ sigortall adaYl ve sigortall1ardan 

kaynaklanan sorunlar. 

1.3.2. Gelimesi i~in Onerilen Tedbirler 

Hayat bran§lnda son Yl11arda prim hacminde geometrik artl§ 

gorlilmekle beraber, bu bran91n ileride ne gibi sorunlara a~lk olacaglna < 

buglin i~in endigeyle bakllmaktadlr. 

Dtinlin 1950 -1970 Yl1larl arslnda uygulanan hayat sigortalarl 

tarifeleri ile buglinktiler araslnda muhakkakki farkllllk vardlr. Ancak 

varllmak istenen hedefe giderken acele edilmemesi, a§amalarln sagllkll, 

ge~i9in iyi hesaplanmasl, en onemlisi, bilin~li yapllacak poli~elerin 

ytirtirltillik stirelerinin saglamllglnln ol~lilmesinde aldatlcl verilere 

fazla iyimser bakl1mamasl gozden uzak tutulmamalldlr. Bugtintin insanl 

yatlrlmlarlnln klsa stirede nemalanmaslndan yanadlr. Enflasyonun ytiksek 

oldugu memleketimizde para, degerinden hergtin kaYlplara ugrarken 15, 

20 sene sonraSlna ait bug tin btiylik gibi gortinen ileride geri donecek 

rakamlarlnO glintin ger~eklerinde ne olabilecegini dli§linmek gerekir. 

Otomatik art1911 tarifelerin yakln Yl1larda erozyona ugratan 

n'slnln ongortilen artl§la hemayar olmamasl, ileride denge bozuklugu 

yaratacaktlr. 

Bir anllk kararla ve kti~tik primlerle yapllan sigortalarln yerine, 

bilin~li olarak enflasyonun da listlinde artl§l yapabilecek, primi odeme 

7) BAHTiYAR UZUNoGLU, Sigorta Dlinyas1 Dergisi, S.315, Mart 1986, s.8. 
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gUcU bulunan bir grubun hakh isteklerine hizmet vermek bugUn i<;in 

ozellikle ozel emeklilik tarifelerinde uygulanabilecek en dogru yoldur. 

Sigorta t;>irketlerimizin birka<; pldan beri "ikinci" emeklilik 

t;>eklinde ortaya koyduklarl ve t;>u slra yogunluluk kazanan bu tUr 

faaliyetlerini daha da arttlrmalarl beklenmektedir. Hayat Sigortasl 

primlerinin 1.1.1986 tarihi itibari ile getirilen yeni dlizenleme ile 

gelir vergisi matrahlndan indirilmesine olanak saglanmasl da t;>liphesiz 

bu yolda tet;>vik edici bir diger faktor olarak mliteala edilmektedir. 

Unutulmamalldlr ki hayat sigortaslnda pazarlanan ne bir emteadlr 

nede bir gayrlmenkuldlir. Sadeee ve sadeee ileri tarihlerde odeneeegi 

garanti edilen paradlr, gliveneedir, teminatln nakte donlit;>limlidUr (8). 

o halde; 

- Her tUrlU imkanl kullanmak sureti ile genit;> halk kitlelerinde 

hayat sigortasl fikrinin ve bilineinin uyandlrllmasl,yayglnlat;>tlrl1masl 

ve hayat sigortaslnln artlk "ihtiya<;" oldugu ve gUnllik hayatln ayrl1maz 

bir par<;aSlnl tet;>kil ettigi hususlarlnln lsrarla vurgulanmasl ve bu 

yolda eiddi <;abalar hareanmasl, 

- Toplumda kit;>ilerin glivenee altlna allnmaslnda devletin yol 

gosteriei gorevi listlenmesi ve dolaYlsl ile kit;>ilerin menfaatlerini 

korumada onlara rehberlik etmesi, t;>irketlere arallkslz denetim 

yapl1masl, 

- Batlll lilkelerde uygulanan aneak, henliz lilkemizde gelit;>memit;> 

sigorta tlirlerinin toplumumuzun ihtiyaelna uygun hale getirilerek 

sunulmasl, 

- Komisyonlarln daha yaygln bir yelpaze i<;inde odenmesi, 

- Prim aklt;>lnl sagllkll bi<;imde takip edemeyen sigorta 

t;>irkelerinin <;ok bliylimemeleri, 

- 9irketlerin tahsilat organizasyonlarlnl geli9tirmeleri, 

- Yll1lk enflasyonun listlinde talebe bagll art191arln anlaY191a 

kar91lanmasl, endeksli sigorta tarifelerinindlizenlenmesi, 

- 9irketlerin "kar pay"lanIl1n belirli Yll1arda yakla91k da 

olsa nasl1 bir yarar getirdiginin basln yolu ile ve hatta 

sigortall1arlna gondereeegi br09lirlerde a<;lk bir anlatlmla vurgulanmasl 

gerekmektedir. 

- Sigorta sektorlimlizlin son l111arda "atlhm" t;>eklinde 

niteleyebileeegimiz geli9me slirecinin devam ettirmesi ve bu slireei 

8) HiKMET ERDAL, Hayat Sigortac111g1n1n Dlinli, Buglinli ve Yar1n1, 
Sigorta Dlinyas1 Dergisi, S.377, Agustos 1991, s.7 
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hlzlandlrmasl ~liphesiz yukarlda saYllan husularla birlikte, akla 

gelebilecek diger tedbirlerin ger~ekle~tirilebilme ~ansl ile slkl 

slklya ilgili bulunmaktadlr. Bunun saglanmaslnda sigorta endlistrimizin; 

- Ekonomimize kaynak (fon) yaratlcl bir sektor, 

- Doviz kazandlrlCl bir faaliyet dall, 

- Ki~ilere menfaatlerini korumakta gliven olu~turucu bir hizmet 

dall olarak dli~linlilmesi ve yapllacak yasal dlizenlemelet ile 

uygulamalarda bu hususlarln her zaman goz onlinde bulundurulmasl lazlm 

gelmektedir. 

Hayat sigortaclllglnda aksayan yonlerin oldugu bir ger~ektir. 

Ancak ele~tirilerde yaplcl olmall, ge~mi~ denetimlerden yararlanllarak 

eksiklikler saptanmall, halklmlzln kliltlir ve egitim dlizeyini de goz 

online alarak hangi ~artlarda bu bran~ln hakll oldugu yere ula~abilecegi 

dli~linlilmelidir. 

1.3.3. Aktlierligin Sigortacl11ktaki Yeri ve Onemi 
Glinlimliz Tlirkiye'sinde hayat sigortaslnda uygulanan serbest 

tarife rejimi ile aktlierlerin onemi daha da anla~llml~, aktlierlik 

meslegine ne denli gereksinme oldugu ortaya ~lkml~tlr. 

BugUn i~in 42. Ylllnl dolduran Aktlierler Dernegi'nin ~u ana 

kadar yasalar ~er~evesinde mesleki bir kurulu~ olarak bile saptanmadlgl 

aCl bir ger~ektir. 

Ulkemizde aktlierlerin yeti~me alanlarl olduk~a klsltll olup, 

nasll yeti~ecekleri hakklnda degi~ik fikirler vardlr. Bunlardan biri 

liniversite ogrenimi ve uygulama doneminden sonra mesleki kurulu~~a 

aktlierlik linvanlnln verilmesidir. 

Aktlierlerin sadece matematik ve istatistikle degil ekonomi 
, 

ve hukuk gibi yardlmcl alanlarda da egitim gormeleri gerekmektedir. 

Aktlierler sadece hayat sigortasl tarifelerinin teknik yonleri 

ile ilgilenmekle kalmaYlp, aynl zamanda ~ok iyi bir yatlrlmcl 

olmalldlrlar. 

Glinlimlizde olduk~a popliler olan, ~irketlerin 2. emeklilik adlnl 

verdikleri tarifeler ve bu tarifelere uygulanan kar paylarl aktlierligin 

sadece teknikle degil, aynl zamanda yatlrlm ve fon yonetimiyle de 

baglantlll oldugunu ortaya koymaktadlr. 

Bundan sonraki bollimlerde, sigorta matematigi, yani 

aktlierya, slrasl ile; aktlieryal fonksiyonlar, sigorta tlirlerine gore 

aktlieryal formliller tarife bazlnda aktlieryal hesaplar ve yuttdl~l 

tatbikatlarl ~eklinde incelenmi~tir. 
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BOLUM 2. HAYAT SIGORTASINDA KULLANILAN FONKSIYONLAR 

2.1. 01Um (Morta1ite) Fonksiyon1ar1 

Hayat sigortalarlnda olUmle ilgili olan tahminler ve buna 

bagll olarak hayatta kalma ve olme ihtimal1eri Uzerine dayanarak 

yapl1an hesaplar olUm (mortalite) tablosu ~eklinde ifade edi1ir. 

Hayat sigortacl11g1nln TUrkiye'ye getiri1i~inin ilk Ylllarlndan 

beri yurdumuzda bir olUm tablosu yapma olanaglnln bulunmamasl nedeni 

ile yabancl Ulkelere ait olUm tablolarlnln kullanllmasl yoluna 

gidi1mi~tir. 

9irketler genel1ikle reasUrorlerinin kullandlgl olUm tablolarlnl 

kendi tarifelerine uygulamaya ba~laml~lar boylece hayat 

sigortaclllglnda kul1anllan ve her biri farkll ozelliklere sahip 

19 kadar tablo ortaya Ylkml~tlr. 5 MaYls 1978 tarihinde Ticaret 

Bakanllgl'nln ylkartl~tamim ile, gozlem tarihleri 1887 ile 1963 

Yll1an araslnda degi~enbu tablolarln asgari hadde indirilmesi 

gerek1i klllnml~ ve bu tarihden itibaren Ferdi Sigorta tarifeleri 

ile Grup Sigorta sozle~melerinin teknik esaslarlnda sadece Uy adet 

olUm tab10sunun uygulanmasl uygun gorUlmU~tUr. 

Bu tablolar : 

Amerikan CSO 53 - 58 olUm tablosu, 

Alman ADST 49 - 51 olUm tablosu ve 

isviyre MS 48 - 53 olUm tablosudur (9). 

GlUm tablolarl bir grup ki~inin ya§amlarlnln incelenmesi sonucu 

cinsiyete, meslege, toplumsal slnlfa medeni hal durumuna, lrk ve 

Ulke farklna, salgln hastallklara, sava§ ve gOy hareketlerine gore 

Ulkeden Ulkeye degi§mektedir. 

Qe§itli Ulkelerde kul1anllan olUm tablolarl her Ulkenin kendi 

istatistigine bagll olup cinsiyete gore tesbit edilmi§tir. 

Amerika'da §U anda kullanllan 1980 Ylll istatistiklerine day all 

her iki cinsiyete gore dUzenlenen olUm tablolarl, tarifelerde mukayese 

yapabi1mek amaclyla ~u anda Ulkemizde kullanllan teknik faiz oranlarl 

goz UnUne allnarak dUzenlenmi~ ve Ek I de verilmi§tir. 

Isviyre'de §u anda kapital sigortalarlnda ferdiler iyin 1980 

senesindeki istatistiklere dayall olarak dUzenlenen GKM, kadlnlarda 

GKF vefat tablolarl, irad sigortalarlnda ferdiler iyin 1990 Ylll 

9) Ylirlir1tikteki Sigorta Mevzuat1, T.6, 5 MaY1S 1978 
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istatik1erine bag11 olarak, erkek1erde ERM kad1n1arda ERF vefat 

tab101ar1 ku11an11maktad1r. Sozkonusu tarife1ere ait vefat tab101ar1 

bugtin isvi~re'de ku11an11an teknik faiz oran1ar1y1a Ek 11 de 

veri1mililtir. 

ita1ya'da muhte1it, hayat boyu ve ge~ici stire1i hayat sigorta 

tarife1eri i~in 1980 - 1982 senesinde yap11an istatistige bag11, 

erkek ve kad1n i~in ayr1 ayr1 dtizen1enen SIM 81 - SIF 81 ad1ndaki 

tab101ar i1e hayat kayd1 ve irat sigorta1ar1nda yine her iki cins 

i~in dtizen1enen 1970 Y111na ait vefat tab101ar1 Ek III de degililik 

faiz oran1ar1y1a veri1mililtir. 

(htim tab101annda bu1unan yalila bagh foksiyon1ara "morta1ite 

fonksiyon1ar1" ad1 verilir. Bu fonksiyon1ar1 ve ara1anndaki 

matematiksel bag1nt11ar1 slras1y1a ince1eye1im. 

2.2.1. I Fonksiyonu x 
G1tim tab10sunda top1u1ugun ~ yalil1nda 01an1ar1n1n saY161 1x 

fonksiyonu ile gosteri1ir.En kti~tik yalila karlil111k olan (ki bu yalil1C( 

ile gosterebiliriz) 10(. degeri,tab10nun "radiks degeri" olarak 

bilinir.Radiks degeri genellikle onun uygun bir kat1 ornegin 100.000 

veya 1.000.000 olarak al1n1r. 

Bir grup i~inde ya~ btiytidtik~e hayatta kalanlar1n saY1S1 

azalacaglndan x btiytidlik~e 1 degeri kti~tiltir.Gltim tablolar1nln bir 
x 

klsm1nda en kti~tik x degeri i~in 1 slflra ula~lrkent bazllarlnda x 
slflra yak1a~lr.Tablodaki limit ya~ ise gene1likle wile gosterilir. 

2.1.2.~x Fonksiyonu ( MortaIite ~iddeti ) 

Herhangi bir x ya~l i~in 1 deki azalma oranlnln 1 degerine x x 
boltinmesi mortalite ~iddetini verir ve ~x sembolli ile ifade 

edilir.Burada x'e gore bir azalma oranl soz konusu oldugundan bu 

ifade x'in stirekli degerleri i~in 

.u.
x 

= (-111 ).( dI Id ) / x X X 

= ( -d log I )/( dx ) x 

~eklindedir. 

Formtil (2.1'den) 

dI Idx = -Ix • ~x x 

yazl1abi1ir.Buna gore; 

(2.1) 

(2.2) 

(2.3) 



dir. 

~ 

Ix ::! S 1x+t • rx+t • dt 
a 

2.1.3. d Fonksiyonu 
x 
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(2.4) 

Bu fonksiyon-A1 degerini yani x i1e x+l ya~1ar1 aras1nda x 
o1en1erin saY1S1n1 gosterir.Buna gore; 

dire 

d = 1 - 1 1 x x x+ 

Formu1 (2.5'den) 

00 

Ix =~ d 
t=O x+t 

(2.5) 

(2.6) 

e1de edi1ir.Formu1 (2.4) ve (2.5'den) 

1 

dx = ~lx+t • f'- x+t • dt (2.7) 

2.1.4. P Ya~ama thtima1i ve q Olme ihtimaIi x x 
Belir1i bir olum tab10suna gore x ya~1ndaki bir kimsenin n 

Y11 sonra yani x+n ya~1nda hayatta olmas1 ihtimali Pile gosterilir. n x 

P = 1 / 1 n x x+t x 
(2.8) 

dire 

Formul (2.8'i) a~1k~a yazmak istersek; 

P - (1 / 1 ) n x - x+1 x ••..••••• (1 + / 1 + 1) x n x n-
den 

P = P • P l·············P + 1 n x x x+ x n- (2.9) 

dire 

n=l oldugunda ki~inin bir Y1l sonra yani x+l Y11 sonra hayatta 

o1mas1 ihtimali P i1e gosteri1ir. 
x 

x ya~1nda bir ki~inin x+t ile x+t+n ya~1 aras1nda o1me ihtimali 

ki~inin x+t ile x+ttn ya~1 aras1ndaki ya~ama ihtimal1erinin fark1na 

e~ittir ve q sembo1U ile gosterilir (10). tIn x 

10) P.F. HOOKER, L.H. LONGLEY-COOK, Life and Other Contingencies, 
A1den and~owbray Ltd, Oxford, 1974, 5.12-13. 
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t,nqx = tfx - t+nPx 

1 -1 _ x+t x+t+n (2.10) 
- 1 

\: 

t=o oldugunda Ot q sembolU q olarak gosterilir. Buna gore n sene i~inde n x n x 
ki~inin olme ihtimali ya~ama ve olme ihtimalleri birbirini tamamlayan 

ihtimaller oldugundan 

() = 1- P 
n""X n x 

1 - 1 _ x x+n (2.11) 

1 x 

e e~it olur. n=l i~in ki~inin bir sene i~inde olme ihtimali 

dire 

q = 1-P x x 

1 - 1 _ x x+1 
- 1 

x 

d x 
1 x 

2.1.5. (e 0) Ya§ama limidi 
x 

(2.12) 

Ki~inin x ya~lndaki ya~ama Umidi, bu ki~inin bir olUm tablosuna gore, 

o ya~tan sonraki yakla~lk omrUne e~ittir. 

Kalan omrUn hesablnda Y1l1n kesirleri de gozonUne al1n1yorsa buna 

"Tarn Ya~ama Umidi" ad1 verilir ve e 0 sembolil ile gosterilir. e ile x x 
gosterilen "K1sa Ya~ama Umidi" nde Y111n kesirleri ihmal edilir. Tarn ya~ama 

ilmidi digerinden yar1m Y11 daha uzundur. 

e ° = e + 1/2 x x (2.13) 

dire K1sa ya~ama Umidini diger olUm fonksiyonlar1 cinsinden ifade edelim. 

e = P + 2 P + ••.•••••••••••• + P x x x w x 
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e = P • (1+e +1) x x x (2.14) 

Bu formli1 en bliylik ya~a kar~lllk olan ya~ama Umidinden ba~layarak 

blitlin ya~lar i9in e degerini bu1makta ku11an1l1r. x 
2.2. Komutasyon Fonksiyonlarl 

2.1.1 Komutasyon Fonksiyonlar1nln Tan1Mlarl 

Faiz tutarlar1n1n pe~in deger1eri tablo1ar1nda veri1en, alUm ve hayat 

tab1olar1n1n kombinezon1ar1 neticesinde, e1de edi1en pe~in degerler serisine 

sigorta tekniginde komlitasyon fonksiyon1ar1 ad1 veri1ir 

Hayat ve a1lim tab101ar1, esas olarak a11nd1g1na gore, her ollim 

hareketi ve her kapita11e~me faiz pay1 i9in iki ge~it komlitasyon fonksiyonu 

hesap edi1ecektir (11). 

Bun1ardan D N, S ile gosteri1enler hayat komlitasyon fonksiyon1ar1, x, x x 
C , M , Rile gosteri1en1er alUm komUtasyon fonksiyonlar1d1r. x x x 

D ve C komUtasyon fonksiyon1ar1na esas fonksiyonlar, N , S , M , x x x x x 
R fonksiyon1ar1na ise ta1i fonksiyonlar ad1 veri1ir. 

x 
2.2.1.1. D , N , S Hayat Komlitasyon Fonksiyonlar1 x x x 
x ya~lndaki 1 ki~iye veri1ecek veya bunlardan al1nacak birer 1iran1n 

x 
dogum tarihindeki pe~in degeri olarak tarif edi1en D , x ya~lndaki1erin 

x 
saY1s1n1 veren 1 i1e bir liran1n, i faiz fiyat1 Uzerinden x Y11 anceki pe~in x 
degerini veren vX'in 9arp1m1 i1e e1de edi1ir. ~oy1e ki; 

dire 

D = 1 x x 
x v (2.15) 

Hayat sigortalar1nda kullan11an tab101arda 1 = D komlitasyon saY1s1na x x 
kar~111k olan ya~a esas ya~ ad1 veri1ir. Bu ya~l e harfi i1e gosterirsek 

Tlirkiye'de ku11an11an U9 tab10da da £ ya~ln1n slf1r oldugu, yani tab10daki 

esas ya~ln, dogum ya~l olarak a11nd1g1 gorU1mektedir. 

G1lim tab10sunun limit ya~l W olmak lizere, x ya~lndan W ya~lna kadar 

D 'lerin toplam1 Nile gasterilir. Buna gare 
x x 

N = D + D +1 + ••• + D x x x w 

11) ALISTAIR NEILL, Life Contingencies, Redwood Burn Limited, 1977,s.48. 
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veya 

dire 
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w 
N = 5" D x r;o x+t (2.16) 

N 'lerin top1am1 ise S i1e gosteri1ir ve 
x x 

S = N + N +1 + ••••••••••• + N x x x w (2.17) 

w 
S = I: N x t,,;o x+t 

2.2.1.2. C , M ,R Ollim Komutasyon Fonksiyonlar1 x x x 
x i1e x+l ya~l araslnda olen d ki~iye veri1ecek birer 1iranln dogum 

X 
tarihindeki degeri olarak tarif edi1en C , X i1e x+l ya~l araslnda olen1erin 

X 
saY1S1 olan d = 1 x x - 1 1 i1e 1 1iran1n x+l Y11 onceki pe~in degerini veren x+ 
x+l," "1 v In 9arp1ml 1 e 

dire 

C = d x x 

e1de edi1ir. Yani , 

yx+l = Y. 9.x. Dx (2.18) 

X ya~lndan W ya~lna kadar Cx'lerin toplam1na Mx ad1 verilmi~tir. 

~oyle ki; 

M = C + C +1 + •••••••••• + C x x x w (2.19) 

veya 

w 
M = ~ C x t;;;Q x+t 

dir. 

M 'lerin toplam1 da R sombolli ile gosterilir. Yani, 
X X 

R = M + M +1 + •••••••••• + M x x x w (2.20) 

veya 

w 
R =5""M 

x t-;;;O x+t 

dire 
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x ya~lndaki ki~inin ge1ecek ya~am stireci X - x, aynl zamanda 

T olarak gosteri1ir. T sembo1ti ba~lang19ta la saYlda tiyesi olan grubun x x 
x ya~lndan sonra ya~ayacak1arl top1am Yl11arl gosterir. 

olur. 

Buna gore, 

00 

T =5to1 J.t • dt x x+tl x+t 
o 

00 

=-(t.d1 J x+t 
o 
00 

= Slx+t ·dt 
o 

(2.21) 

Son ifade, 1x+t saylda ya~ayanln x+t i1e x+t+dt 

araslnda ya~adlgl top1am zamanln entegra1i ~ek1inde yorum1anabi1ir. 

2.8 formli1tinden (12). 

tPx = 1x+t / Ix 

dire Buradan 2.21 formli1tinti ba~kabir ifade i1e e1de edebi1iriz. 

dire 
1x+t ' rx+t = Ix • t P x • I"x+t (2.22) 

Grupta x saYlda 1 adet ya~ayanln ge1ecek ya~am stirecinin 
x 

orta1amasl 

dire 

-l_ ,i1x+t dt 
1 - 1 

x x 
00 

= 5 P. dt 
o t x 

= e x 

T = 1 x x 

o 

. e x 
o (2.23) 

12) NEWI'ON L. BOWERS JR, HANS GERBER, JAMES C. HICKMAN, DONALD A. JONES, 
CECIL J. NESBlTT, Actuarial Mathematics, The Society of Actuaries, 
Itasca, Illinois, 1986, s. 66. 



- 17 -

2.2.1.4. Stirekli Iomtitasyon Fonksiyonlar1 

KornUtasyonFonksiyonlarl adl altlnda tarif edilen 

D , N , S , C ,M ve R x'in tarn degerleri i~in kullanlllr. x x x x x x 
GUnUrnUzde sigorta uygularnaslnda ge~erli olrnadlgl halde rnaternatik 

olarak rnevcut olan " SUrekli KornUtasyon Fonksiyonlarl " x'in tUrn - -rasyonel degerleri i~in tarif edilen D , N , S , C ,M ve R x x x x x x 
sernbolleri ile gosterilir. Bu fonksiyonlarl veren forrnUller ~unlardlr. 

Dx = ~ Dx+t • dt (2.24) 
0 -if -L D +t x - t=Ox 

(2.25) 

co 

S =2N x t=O x+t 
(2.26) 

!. 

ex = SoCx+t • dt (2.27) 

CIO 

M =~C x t- . x+t (2.28) 

00 

if _::EM +t (2.29) 
x -t=O x 

KornUtasyon fonksiyonlarl ile sUrekli kornUtasyon fonksiyonlarl 

araslnda a~agldaki baglntllarl kullanabiliriz (13). 

D ~ 1/2 (D + D +1) x x x (2.30) 

if ~ 1/2 (N + N +1) x x x (2.31) 

S ~ 1/2 (S + S +1) x x x (2.32) 

C ~ dx • Jx+1V2 (2.33) x 

M ~ M (l+i)1/2 
x x (2.34) 

R ~ R (1+i)1/2 
x x (2.35) 

13) FERAL OZGUv, Ferdi Sigorta Tarifeleri,Sigorta Murakabe Iurulu Tezi, 
1975, s.36 
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BOLUM 3. HAYAT SIGORTALARINDA RANT VE KAPITALIN HESAPLANMASI 

3.1. Ertelenmi§ ( Mlieccel ) Kapital 

x yag1nda bulunan bir kimsenin x+n ya§lna eri§tigi takdirde 

bir lira11k bir kapital e1de edebilmesi i~in herhangi bir sigorta 

girketine bugUn yat1rmas1 gereken kapita1e erte1enmi§ kapita1 denir. 

n Y11 sonra temin edilecek olan birim kapita1in pe§in degerinin 

matematik Umidi olan erte1enmi§ kapita1 E i1e gosteri1ir. 
n x 

E = P n x n x 
n 

v 

olup vn , n Y11 sonra odenecek olan bir 1iran1n % i'den pe§in 

degeridir. x ya§lndaki bir kimsenen x+n yag1na erigmesi ihtima1i 

formU1 (1.8'den) 1 / 1 oldugundan ki§inin matematik Umidi x+n x 
P • vn'dir. 

n x 
Eu durumda; 

E = P n x n x 
n 

v 

olur. Pay ve paydaY1 V
X 

i1e ~arparsak formU1 (2.1'den) 

E = D / D n x. x+n x 
0.1) 

dir. 

Eu formU11eri bir ba§ka yo1dan gU geki1de e1de edebi1iriz. 

x ya§lndaki bir kiginin x+l, x+2, ••••••..• , x+n yag1ar1nda hayatta 

olmasl ha1inde odenecek para1ar1n pegin degeri, bu yaq1arda mut1ak 

odeme vn i1e odenebi1me ihtima1inin P ,~arp1m1na eqit olur. Eu n x 
genel ha1i A i1e, odeme yap11acak Y111ar1 n ve odenecek tutar1ar1 

da fen) ile gosterirsek; 

A =L fen) . v
n 

olur. 

FormUl (2.8'den) 

V
X 

i1e ~arparsak; 

P 
n x 

P 
n x 

(3.2) 

1 / 1 oldugundan,pay ve paydaY1 x+n x 
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v
n 

P = vn 
.(1 + / 1) n x x n x 

x+n 1 
v • x+n 

= x 1 
v· x 

= D / D x+n x 

olur. l/D ifadesi n'ye gore sabit oldugundan top1amln dl~lna x 
~lkart11abi1ir ve 

A = U / DJ2. f(n) • Dx+n (3.3) 

elde edi1mi~ olur (14). 

Bu formli1 her tlir1li hayat rant1nln pe~in degerinin e1de 

edi1mesinde ku11an11abi1ecek gene1 bir formli1dlir. (3.3) formlillinli 

slirek1i fonksiyon1ar cinsinden yazacak olursak, top1am yerine entegral 

kul1anl1mas1 gerekir. Buna gore 

dire 

A=(l / Dx)Si(t) • Dx+t • dt (3.4) 

3.2. Ya~ama ve 01time Bagl1 Hayat Sigortalar1 

3.2.1. Ya~ama Bag11 Hayat Sigortalar1nda Rantlar 

Devre son1ar1nda veya devre ba~lar1nda bir kimsenin yal?amaS1na 

bag1l olarak odenmesi icabeden rantlara hayat rantlar1 denir. 

Rant1ar Yl111k veya daha k1sa slire1i taksit1er halinde, veya 

Y11 boyunca slirek1i olarak odenebi1inir. Taksit sliresinin bir Y11dan 

daha uzun olmasl mlimliklimse de, genel1ik1e pek uygu1anmaz. Y111n l/m'li 

slire1er1e ve k/m degerinde odenen rant1ara "Y11da m defa ve k tutar1y1a 

odenen rant" ad1 veri1ir. Taksit sliresinden soz edi1medigi zaman 

odeme1erin Y111lk yapl1d1g1 an1a~111r. 

Rant odeme1eri genellik1e devre son1annda yapl1mak1a bir1ikte, 

devre ba~lar1nda odenen rant1ar da vard1r. Bunlara "Pe~in Rant" ad1 

veri1ir. Devre son1arlnda odenen rant1ar "a" pe~in rant1ar "a" sembo1li 

ile gosterilir. 

Rant1ar slireleri, ba~lang1~ tarih1eri ve odeme ~eki1leri 

baklm1ndan bazl bo1limlere ayrl1lrlar. 

14) P.F. HOOKER, L.H. LONGLEY-COOK, Life and Other Contingencies, 
Alden and Mowbray Ltd., Oxford, 1974 s.16. 
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Ya~ama bagl1 hay at rantlar1n1 odenme sliresi bak1m1ndan dort gruba 

aY1rabiliriz. 

- Hemen ba~layan rantlar 

- Ertenlenmi~ (mlieccel) rantlar 

- Ge~ici slireli rantlar 

- Ge~ici slireli ve ertelenmi~ rantlar 

3.2.1.1. Hemen Ba§layan Rantlarln Pe§in Degeri 

Bir sigorta ~irketinin buglin x ya~lnda bulunan bir kimseye sag 

kald1g1 mliddet~e her Y1l ba~lnda bir lira odeyebilmesi i~in sigortal1dan 

alacag1, birim degerli ve devre ba~l odemeli bir rant1 a sembolli ile x 
gosterelim. 

Mukaveleye i~tirak edenlerin saY1S1 1 olsun. Bu durumda §irket x 
bunlar1n her birinden a lira a1acag1ndan 1 • a lira top1am1~ olur. x x x 
Sigorta ~irketinin odeyecegi rant1ar1 hesaplayacak olursak ; Birinci 

Y11 ba~lnda ~irket 1 • 1 lira oder. ikinci Y1l ba~lnda sag olanlar1n , x 
saY1S1 lX+1 dire Sigorta ~irketi lx+1 • 1 lira odeyecektir. Boyle devam 

edecek olursak n'inci Y1l ba§lnda 1 • 1 lira odeyecektir. Matematik x+n 
e~itligin saglanmas1 i~in bunlar1n pe~in degerleri toplam1n1n sigorta 

~irketinin mukavele yap1l1rken toplad1g1 ortak fona e~it olmas1 gerekir. 

1 
x a = 1 + 1 +1 • v + •.•.••••. x x x 

n + 1 . v + ......• x+n 

a x 

x 
1 . v + 1 1 = x x+ 

x+l 
• v + 

1 x 
x 

v 

• • • •• + 1 x+n 
x+n . v + ..• 

Bu formlilli komlitasyon fonksiyonlar1 cinsinden yazacak olursak 

ax 

D + D +1 + .••..... + D + + .•..••• x x x n us) 
D x 

a=E+ IE+ x 0 x x • • • • • • •• + E + •••••••• n x 

Formlil (3.1) ve (2.16'dan) 

15) SITKI SELEK, Sigorta Matematigi, Maarif Bas1IDevi, istanbul, 1955,s. 51. 
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00 

a = (lID) 'l: D t = N I D 
x x t=O X+ x x 

(3.5) 

dire 

Bu rantlarda hesaplarda kolayllk amaclyla kullanllan bir baglntl 

ve ispatl a9aglda verilmi9tir. 

a = 1 = v • P x x 8x+1 (3.6) 

= 1 + v • (lx+l/1x) 
.. 
ax+1 

= 1 + ( (vx+1.1x+1) I (vx.lx) ) (Nx+1 I Dx) 

=1 + (Dx+I/Dx) . (Nx+1/Dx+1) 

= 1 + (Nx+1 I Dx) 

= (D + N +1) I D x x x 

=N I D = a x x x 

Hemen ba91ayan rantlarln devre sonu itibariyle pe9in degerini 

a ile gosterirsek formlil (3.S'den) t=1,2,3, ••••• i~in 
x 

00 

a = (lID) "2 D +t 
x x t::.l X 

a = N +1 I D x x x (3.7) 

olur. 

Devre ba9l ve devre so nu itibariyle rantlarl x ya9lnda hayatta 

olanlarln cinsinden yazacak olursak; 

•• 00 t 
a =(1/1)~ . v • 1 +t 
x x t=O x 

(3.8) 

formlil (2.8'den) 

00 
.• ~ t 
a =~.v 0tP 
x t=O x 

(3.9) 
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ve 

00 

a =(1 /1 » 
x x ~ v

t 
. lx+t (3.10) 

formlil (2.8'den) 

OCI 

a = '> v
t

. P x W. t x 
(3.11) 

dire 

Formlil (3.5) ile (3.7) araslndaki baglntlYl yazacak olursak; 

a = N /D = 1 + (N /D ) - 1 x x x x x 

= 1 + (N - D ) / D x x x 

= 1 + Nx+1 / Dx 

= 1 + ax (3.12) 

geklindedir (16). Yine 

a =N l/D x x+ x 

ax = (Dx+1 / Dx) . (Nx+1 / Dx+1) 

a = v • P 
x x • ax+1 (3.13) 

dire 

3.2.1.2. Ertelenmi§ ( Mlieccel ) Rantlarln Pe§in Degeri 

x ya91nda bulunan bir kimseye x+n Ylllndan itibaren ( bu Yll 

da dahil olmak lizere ) ollinceye kadar her Yll bir lira odeyecek olan 

9irkete, sigortallnln yatlracagl bir defallk devre ba91 prim a mx 
ile gosterilir. Yine aynl gekilde dli9linecek olursak 9irket her bir 

sigortalldan a lira alacaglndan 1 • a lira toplar. rux x ~x 

16) A.g.k., 8.56. 
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Buna kar§lllk x+n ya§lndan itibaren §irket rantlarl odemeye ba§lar. 

x+n Ylllnda ; 

1 • 1 lira, x+n+l Ylllndajl • 1 + +1 lira, •••••••• oder. Bunlarln x+n x n 
pe§in degerleri toplaml, §irkete mukavele yaplllrken yatlrllan paralarln 

toplamlna e§it olur. 

1 
x 

n n+l 
a = 1 + . v + 1 + +1 . v + ...... . nl x x n x n 

n 
lx+n' v + lx+n+l . 

n,ax = 1 

n+l + ••..•.• v 

x 

x+n x+n+l 
_ lx+n . v + lx+n+l . v + ...... . 

1 . V X 
x 

= Dx+n + Dx+n+l + ...................... . 

00 

D 
x 

a = (lID ) z.: D = N I D 
nl x x t=n x+t x+ n x (3.14) 

Ertelenmi§ rantlarln devre sonu itibariyle pe§in degerini la n x 
ile gosterirsek (3.11) formlillinden t = n+l, n+2, ••••••••• i~in 

coo 

a = (lID )~ D = N I D 
1lI X xt.ti:n+ lx+t x+n+ 1 x 

(3.15) 

bulunmu§ olur. 

Bu rantlarln devre ba§l ve devre sonu itibariyle pe§in degerlerini 

x ya§lndaki ki§inin n Yll slireyle ya§ama olaslllglna bagll olarak 

yazacak olursak 

cc 
.. L t 

. tPx a = v nl x t=n 
(3.16) 

ve 

00 
t 

a =!: v • tPx nl x t=n+l 
(3.17) 

dire 

Ertelenmi§ rantlarln devre ba§l itibariyle pe§in degerini devre 

so nu itibariyle yazmaya ~all§lrsak aradaki baglntl §U §ekilde olur. 
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(3.18) 

formlil (3.1S'den) 

nlax = (Dx+n I Dx) • (Nx+n+l I Dx+n) 

= E • a n x x+n (3.19) 

olup aynl ~ekilde 

a = N I D = (D ID). (N ID) nl x x+n x x+n x x+n x+n 

E •• = a n x x+n (3.20) 

dire 

Ertelenmi~ rantlarla ilgili olan bir ba~ka baglntl 

a = Vn P a nt x n x x+n (3.21) 

~eklinde olup, ispatl; 

dir (17). 

n ( I ( I = v . lx+n Ix)· Nx+n+l Dx+n) 

= ( (v
x
+

n 
• Ix+n) I (v

x 
• Ix) ) • (Nx+n+1 I Dx+n) 

- (Dx+n I Dx) . (Nx+n+1 I Dx+n) 

=N ID x+n+l x 

= a nJ x 

17) FERAL OZGU~, Ferdi Sigorta Tarifeleri, SigortaMurakabe KuruIu Tezi, 
1975, s.51 
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3.2.1.3. Ge~ici Slireli Rantlar1D Pe~in Degeri 

x ya~lnda bir ki~iye hayatta kald1g1 n Y1l sUre ile, devre 

ba~lar1nda Odenecek b:irim degerli bir rant1n pe~in degeri I a yada n x 
(ekseriyetle) 8x :m ~eklinde gosterilir. i~tirak edenlerin saY1s1 Ix 

olduguna gore sigorta ~irketi 1 . a lira toplayacakt1r. Buna kar~lllk 
x In x 

sigorta ~irketi n sene rant odeyecektir. Birinci Y1l ba~lnda 1 • 1 x 
lira, ikinci Y1l ba~lnda 1. lX+l lira, •••••• n'inci Y1l ba~lnda 

1.1 1 lira odeyecektir. Odenen rantlar1n pe~in degerleri toplarn1 x+n-
~irketin rnukaveleyi aktederken tahsil etrni~ oldugu safi prirnlerin 

tutar1na e~ittir. 

dir (18). 

1 
x = 1 + 1 +1 . y + ...... + 1 + 1 • v 

n-l 
a tnx x x x n-

x x+l 
1 . v + 1 +1 • y + ••... + 1 + 1 . y 

I a = x x x n-
n x 1 • yX 

D + D 1 + D +2 + = x x+ x 
D x 

x 

........ + Dx+n- l 

.• (/ )n-l / a = 1 D Z D +t= (N - N +) D In x x t=O x x x n x 
(3.22) 

x+n-l 

Ge~ici slireli rantlar ile ertelenrni~ rantlar aras1ndaki bag1nt1Y1 

(3.2) forrnUlUnden a~ag1daki ~ekilde ifade edebiliriz. 

•• co t 
a => y ru x :'[;"n 

P • t x 
.. = a a x Pi x 

a a a m x = x Dl x 
(3.23) 

Ge~ici sUreli rantlar1n devre sonu itibariyle pe~in degerini 

a ile gosterecek olursak, 
In x 

n 
a =(1 / D)2: . D 

ID x x t=l x+t 

Nx+l - Nx+n+l 
(3.24) = D 

x 

- a - a - x DI x (3.25) 

18) SITKI SELEK, Sigorta Matematigi, Maarif Bas1mevi, istanbul, 1955,s.53 
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eIde ediImi~ olur. 

Yine ge~ici slireIi rantIarl, x ya~lndaki ki~inin n Y1I boyunca 

ya~ama olaslllglna bagll olarak devre ba~l ve devre so nu itibariyIe 

yazacak olursakj 

n-l .. L t a = v. p (3.26) 
In x t=O t x 

n t 
a = ~ v • p (3.27) 

In x t= t x 

~ekIindedir 

Rantln devre ba~1 itibariyIe pe~in degerini, devre sonu itibariyIe 

yazmaya ~aIl~lrsak aradaki baglntlj 

a = (N - N )/D In x x x+n x 

= 1 + (N - N - D ) I D x x+n x x 

a = 1 + (N - N ) I D 
In x x+l x+n x 

a = (N - N ) I D In x x+l x+n+l x n yerine en-I) koyarsak 

a = (N - N ) I D In-l x x+1 x+(n-I)+1 x 

= (N - N ) I D x+l x+n x 

Bu deger e~itini yerine koyarsak; 

a = 1 + a In x In-I x (3.28) 

~eklinde olur (19). 

Bu rantlardaki diger baglntllar ve ispatlar1 a~agldadlr. 

a = v • P • a 1 
III x x In x+ 

= v 

19) A.g.k.,s.56 

Ix+l 

Ix 

(N - N ) x+1 x+n+l 

Dx+l 

(3.29) 



ve (20) 
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,nax = «(v
x

+
1 

• l x+1)/(v
x 

. l x»·«Nx+1 - Nx+n+l)/(Dx+l») 

= «Dx+1 I Dx) • «Nx+1 - Nx+n+1) I Dx+1» 

= N I D x+n+l x 

= a anx 

a = a - (1 - E) 
III x In x n x (3.30) 

= «N - N + ) ID) - 1 + (D + ID ) x x n x x n x 

= (N - N - D + D ) I D x x+n x x+n x 

= (N - N ) I D x+l x+n+l x 

= a In x 

3.2.1.4. Ge~ici Stireli ve Ertelenmi§ Rantlarln Pe§in Degeri 

x ya§lndaki bir ki§i i~in, n Y11 sonra ba§laY1p hayatta 

bu1undugu m Y11 sUre i1e devam eden, birim deger1i ve devre ba§l 

odeme1i rant1n pe§in degerini a i1e g05tere1im. I§tirak eden1erin nlm x 
5aY151 yine 1 olsun. 9irket 1. a lira top1ar. Buna kar§111k x x nlm x 
§irket x+n Y111nda 1 + • 1 lira odeyecektir. Bu rant1~x+n+m-l Y111na x n 
kadar devam edecektir ve bu Y11 §irket 1 + + 1 lira odeyecektir.Bu x n m- . 
odenen rant1ar1n pe§in deger1erinin top1am1 §irketin mukave1e 

akdedi1irken top1am1§ oldugu bir defa11k prim1er top1am1na e§ittir. 

1 x 
.. 1 n 1 

'

a = +.v + ••. + ++ml n m x x n x n -
. vn+m-l 

20) FERAL OZGU9, Ferdi Sigorta Tarifeleri, Sigorta Murakabe Kurulu Tezi 
1975, s.51 

;.;,. 



dir. (21) 

a = nlm x 
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x+n x+n+m-1 
1 + • v + .•. + 1 + +m-1 • v I 1 x n x n x 

= ( Dx+n + Dx+n+1 + ..• + Dx+n+m-1 ) I Dx 

=(N -N )/D x+n x+n+m x (3.31) 

Ge~ici slireIi ve erteIenmi§ hayat rantlarl 

itibariyIe I a iIe gosteriIip; n m x 

devre sonu 

a = ( N nlm x x+n+l 

§eklindedir. 

-N x+n+m+1 ) I D x (3.32) 

x 
v 

Rantln devre ba§l ve devre so nu degerIerinin ki§inin ya§ama 

olaslllglna bagll olarak e§itIigi 

dir. 

.. n+m-l 
nlmax = ~ vf 

t=n . tPx 

n+m t 
a =.Lv . P nlm x t=n+1 t x 

(3.33) 

(3.34) 

Devre ba§l ve devre sonu rantIar araslnda ise 

a = a n-1lm x nlm x (3.35) 

§eklinde bir baglntl vardlr. 

Buraya kadar gordliglimliz ve odeme sliresi baklmlndan dort grupda 

inceIedigimiz hayat rantlarlnl bir tablo iIe ozetleyecek olursak; 

21) STTKI SELEK, Sigorta Matematigi, Maarif Bas1IDevi, istanbul 1955, s.54 



TABLO I 

TABLE I 

Sigorta Tipi 

Insurance Type 

Hemen Ba~layan 

Immediate 

Devre Ba~1 

At the Beg.Per. * 
Devre Sonu 

At the End Per. * 

n Y1l Ertelenmi~ 

n Year Deferred 

Devre Ba~1 

At the Beg.Per. * 

Devre Sonu 

At the End Per. * 

n Y1l Ge~ici Sureli 

n Year Temporary 

Devre Ba~1 

At the Beg.Per. * 
Devre Sonu 

At the Erld Per. * 

n Y1l Ertelenmi~ 

m Y1l Ge~ici 

Sureli 

n Year Deferred 

m Year Temporary 

Devre Ba~1 

At the Beg. Per.* 

Devre Sonu 

At the End Per. * 
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YA~AMA BAGLI HAYAT RANTLARI 

ANNUITIES IN CASE OF LIVE 

Sembolu 

Symbol 

a x 

a x 

a nr x 
(= 1Ia ) n- x 

a nJ x 

I a veya,or n x 
(=I=a n:il) x:n-
a veya,or anx 

ax:iiI 

.. 
a nlm x 

(=n-llmax) 

a nlm x 

tPx Cinsinden 

In Terms of t P x 

GO 

2:. v 
t=O 

t 
• tPx 

00 

L . v t • 
tPx t=1 

00 

~. v t • tPx t=n 
00 

~. v t P 
t=n+l n x 

n-l 
L:. v t • tPx t=O 

n 
~. v t P 
t=1 t x 

n+m-l 
2: .v t+l P 
t=n t x 

n+m 
2:. v t • tPx t=n+l 

Kom.Fonk.Cinsinden 

In Terms of Comm. 

Functions 

N / D x x 

' Nx+l / Dx 

N / D x+n x 

N / D x+n+l x 

(N x Nx+n)/Dx 

N - N x+l x+n+l 
D x 

N -'N x+n x+n+m 
D x 

N -N x+n+l x+n+m-l 
D x 

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

Glinlimlizde ku11anl1masada sigorta aktlieryaslnda bilinen slirekli 

rant1arda, odemelerin kesir1i devreler yerine devamll olarak odendigi 

dli~linlillir. Bu durumda top1am i~areti yerine entegra1 ku11anl11p, 

komlitasyon fonksiyon1arl cinsinden de yazl1an bu rantlarln Qzet tab10su 

a~agldadlr. 

TABLO 11 

TABLE 11 

Sigorta Tipi 

Insurance Type 

Hemen Ba~layan 

Immediate 

n Yl1 Ertelenmi~ 

n Year Deferred 

n Yll Ge~ici Slireli 

n Year Temporary 

n Yll Ertelenmi~ 

m Yll Ge~ici 

Slireli 

n Year Deferred 

m Year Temporary 

YA~AMA BAGLI HAYAT RANTLARI (22) 

ANNUITIES IN CASE OF LIVE 

Sembolli 

Symbol 

a x 

a nl x 

tn
1r

x 
veya, or 

-a x : n 

-a nlm x 

tPx Cinsinden 

In Terms of P t -x 

00 

ax = Sv
t 

tPx dt 
0 

DO 

nrx =Sv
t 

tPx dt 
n 

n 

Inax = 5vt tPx dt 
0 

n+m 
_ St a = v tPxdt 

nlm x n 

Kom. Fonk. Cinsinden 

In Terms of Comm. 

Functions 

. N- / D 
x x 

Nx+n / D'X 

N -N x x+n 
D x 

-N - N x+n x+n+m 
D x 

22) NEWI'ON L. BOWERS JR, HANS U GERBER, JAMES C. HICKMAN, DONALD A. JONES, 
CECIL J. NESBITT, Actuarial Mathematics, The Society of Actuaries, 
Itasca, Illinois, 1986, s.130 ve135. 
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Stirek1i rant1ardaki baZ1 bag1nt11ar ise erte1enmi~ rant1ardan 
00 

nrx =(1 I Dx)S Dx+t • dt = N + / D x n x (3.36) 

ve (3.20) formti1tinden 

a E. a niX = n x x+n (3.37) 

dire 

Ge~ici stire1i rant1ardan ise ; 

n 

IneX = (I I Di~x+t . dt = (N - N ) I D (3.38) x x+n x 

ve formti1 (3.25'den) 

a = a a In x x nl x (3.39) 

~ek1indedir. 

3.2.1.6. Aritmetik Dizi Te~ki1 Eden Rant1ar 

Bu rant1ar1 kendi aras1nda dart grupta ince1eyebi1iriz 

- Btittin hayat boyunca adenen hayat rant1ar1 

- Erte1enmi~ hayat rant1ar1 

- Ge~ici stire1i hayat rant1ar1 

- Ge~ici stire1i ve erte1enmi~ hayat rant1ar1 

3.2.1.6.1. Btittin Hayat Mliddetince Odenen Rantlar1n Pe~in Degeri 

x ya~lnda bir ki~i i~in aritmetik dizi ~ek1inde artan devre ba~l 

ademeli rant1n pe~in degeri (la) sembolti ile gasterilir. t~tirak x 
eden1erin saY1S1 1 olsun. Sigorta ~irketi 1 • (la) lira x x x 
toplayacakt1r. Buna mukabi1 birinci Y1l ba~lnda 1 • 1 lira, ikinci 

x 
Y11 ba~lnda 2 • 1 1 lira, •••••• , n'inci Y1l ba~lnda n • 1 1 lira x+ x+n-
adeyecektir. Odeyecegi bu rantlar1n pe~in degeri toplam1 ~irketin 

mukavele aktedildiginde toplam1~ oldugu ortak fona e~ittir. 

1 • (la) = 1 + 2 . 1 +1 x x x x v + ... + n 1
1

, x+n-

1 x 

( 
.. x • v +.. .. + n • 1 x+n-l 

la) = x+n 1 . v 
x x 1 . v 

x 

n-1 
v 

(3.40) 
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D + 2 • D +1 + .. + n . D + 1 + (n+l)D + + ... x x x n- x n 
= D 

x 

= (Dx + Dx+l + .. ) + (Dx+1 + Dx+2 + .. ) + .... 
D 

x 

N + N +1 + .. + N + 1 + N + + ........... . x x x n- x n 
D x 

S = N + N +1 + ... + N + 1 + N + + •.•..........•..... x x x x n- x n 

(la) = S / D (3.41) x x x 

Bu rant1n degerini (3.3) forrnlillinli kullanarak da elde edebiliriz. 

~oyle ki, t'inci Y1l ba~lndaki degeri t olan devre ba~l oderneli bir 

rant1n degeri 

00 

(Ia)x =(1 / Dx)~~t+l) Dx+t (3.42) 

dire 

Bu forrnlillin a~lllrn1 ise forrnlil (3.40'1) verir. Yine ayn1 yoldan 

(la) = S / D x x x 

elde edilir. 

Ayr1 rant1n devre sonu itibariyle degeri (la) ise forrnlil 
x 

(3.3'den) ~u ~ekilde bulunur. Oderneler l'den ba~laY1p bir aritrnetik 

dizi ~eklinde artarak t'inci Y1lda tlye e§it olacag1ndan f(t) = t'dir. 

Oderneler hernen ba~laY1p hayat boyu devarn edeceginden, toplarn1n alt 

ve list lirnitleri olarak bir ile sonsuz alrnak gerekir. Buradan, 

00 

(la) =(1 / D )1:t • D +t 
x x t=1 x ~ 

=(1 / Dx)(Dx+1 + 2. Dx+2 + •..• ) 

=(1 / Dx)« Dx+l + Dx+2 + •. ) + (Dx+2 + .. ) + •• ) 

=(1 / Di (Nx+1 + Nx+2 + •• ) 
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= Sx+l / Dx (3.43) 

bulunur. 

3.2.1.6.2.Ertelenmi~ Rantlar1n Pe~in Degeri 

Devre ba~1 itibariyle x ya~1nda bir ki~i i9in aritmetik dizi ~eklinde artan 

n Y11 ertelenmi~ rant1n pe~in degeri ,(la) sembolli ile gosterilir. n x / 
Formlillin 91k1~1 ise bir onceki ranta benzer yolla a~ag1da verilmi~tir. 

1 . I (la) = 1 + . v
n 

+ 2 . 1 + +1 • v
n

+
1 

+ •... x n x xn xn 

(la) 1 + • vx+n + 2 . 1 + +1 nl x = x n x n 
. vx+n+l + •.. 

(la) = (D + + 2 . D + +1 + .... ) / D nl x x n x n x 

(Dx+n + Dx+n+l + •••. ) + (Dx+n+1 + ... ) 
D x 

(la) = (N + + N + +1 + •...• ) / D nl x x n x n x 

Sx+n = Nx+n + Nx+n+l + .... 

(la) = S + / D (3.44) nl x x n x 

Ayn1 rant1n 91k1~ formlillinli (3.3) formlillinli kullanarak devre 

ba~1 ve devre sonu itibariyle a~ag1daki ~ekilde yazabiliriz. 

00 

'

(la) = 1 / D I:{t-n+l) D 
n x x t=n x+t 

(3.45) 

00 

I 
(la) = 1 / D ;L{t-n) D +t 

n x xt=n+l x 
(3.46) 

buradan devre sonu itibariyle ertelenmi~ rant1n e~itligi 

nl{Ia)x = Sx+n+l / Dx (3.47) 

olur. 
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3.2.1.6.3. Ge~ici Slireli Rantlar1n Pe§in Degeri 

Bu rantln devre ba§l itibariyle pe§in deger sembolli ,(la) yada n x 
(la) ~ §eklindedir. Formlillin ~akl§l onceki rantlara benzer dli§lince x:n, 
ile a§aglda ispatlanml§tlr. 

1 • I (la) = 1 + 2 • 1 +1 • v + .• + n • 1 + 1 x n x x x x n-
n-l 

• v 

( '0) 1 x + 1 x+n-l / la = • v ••• + n. + 1 • v 1 In x x x n- x 

(la) 
In = (D + 2 • D +1 + •.• + n . D + 1) / D x x x x n- x 

In (Ia)x = «Nx - Nx+n) + •.. + (Nx+n- 1 - Nx+n)) / Dx 

I (la) = (N + N +1 + ••• + N 1 - n • N + ) / D n x x x x+n- x n x 

s = N + N 1 + •.• + N + + ••.••••••.•..•• x x x+ x n 

(la) = (S - S - n • N ) / D In x x x+n x+n x (3.48) 

x 
v 

Aynl §ekilde devre sonu itibariyle ge~ici slireli hayat rantlnln 

e§itligi ; 

In (la)x = (Sx+l - Sx+n+l - n • Nx+n+1) / Dx (3.49) 

§eklindedir. 

Bu rantlarln e§itligi (3.3) formlillinden 

n-l 

I (la) =(1 / D )l:(t+l) D +t 
n x x t=O x 

(3.50) 

ve 
n 

(la) =(1 / D )~(t+l) D +t 
In x x t=l x 

(3.51) 

dire 

3.2.1.6.4. ~ici Slireli ve Ertelenmi§ Rantlar1n Pe§in Degeri 

Bu rantln devre ba§l itibariyle pe§in deger sembolli (la) 
nlm x 

ile gosterilir. Benzer §ekilde ~lkl§lnl ispatlayacak olursak 



dir. 

olur. 
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1. (la) = 1 + • v
n 

+ •••. + m • 1 + +m 1 • x nlm x x n x n -
n+m+l 

v 

I 
(la) =(1 + • vx+n + .• +m. 1 +m+ 1 n m x x n x n-

x+n+m-l)/1 .vx 
• v x 

(la) =(D + + 2 • D + +1 + •. + m • D + +m 1) I D nlm x x n x n x n - x 

N + = D + + D + +1 + ••.•.• +D + +m 1 + D + +m + ••••••• xn xn xn xn - xn 

I (la) = «D + + ••• +D + +m 1)+··+D + +m 1) I D n m x n x n - x n - x 

(la) = «N -N )+ •. +(N - N » I D n I m x+n x+n+m x+n+m-l x+n+m x 

(la) = (N + N 1 + ••• +N 1 -m.N ) I D nlm x+n x+n+ x+n+m- x+n+m x 

S =N +N + x+n x+n x+n+l ..... + Nx+n-Hn + ............... . 

(la) = (S - S - m • N ) I D ( ) nlm x x+n x+n+m x+n+m x 3.52 

Devre sonu itibariyle rantln e9it1igi I (la) ise; n m x 

nlm(Ia)x =(Sx+n+l - Sx+n+m+l - m • Nx+n+m+l) I Dx (3.53) 

Aynl rantlarln (3.3) formtiltinden degerlikleri; 

n+m-l 

I 
(la) = 2: (t-n+l) D t n m x t=O x+ 

(3.54) 

n+m 

I (la) = ~ (t-n) D +t 
n m x t=n+l x 

(3.55) 

dir (23). 

3.2.1.7. Y111n Kesir1eri Ha1inde Odenen Rant1ar 

x ya91nda bir ki9i i~in hemen ba91ayan ve Yllda m defa odenen 

bir rant a (m) sembolti ile gosterilir.(3.3) formtiltinden 
x 

f(t) = I/m ve t=l/m ,2/m ,3/m , ••• konursa 

23) SITKI SELEK, Sigorta Matemati~i, Maarif Bas1mevi, istanbul, 1955, s.59. 
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00 

a (m) = (l/D )(1/m).L D(x+t)/m 
x x t=1 

= .i: (l/m)(Dx+t/Dx ) t=l/m (3.56) 

Bu formlilli a~abilmek i~in baZl donli~limler yapmak gerekir.goyle 

ki; 

~ =Birim arallklar araslndaki fark, 

~ =1/m lik arallklar araslndaki fark, 

D=Tliretme, 

b-l 2:=Birim arallklarln toplaml, 

L Ut =U + U +1 + ••••• + Ub_1 t=k(ml a. a 
=l/m'lik arallklarln toplaml, 

b-I III 
~ U =l/m(U + U +1/ + •••• +Ub_1/ ) t=a t a a m m 

olsun. 

Buna gore (1+ b.) = (1+ S)m = eD oldugundan, 

~ = I//). = 1/(e
D - 1) 

~= 1 
D + D2 + D3 + - -2! 3! 

L = l/D - 1/2 + (l/12).D -(l/720).D3 + ••• 

Hayat ihtimallerinde ikinci ve li~lincli tlirevler ~ok kli~lik 

oldugundan,hesaplarda ihmal edilebilir.Boylece 

~ =l/D - 1/2 

olur.Benzer ~ekilde 

~m21/m • 1/8 = l/D - 1/2m + (l/12m2).D - (1/72Om4).D3 

~l/D -1/2m 

a ii1(m)= a - a (D + /D ) +(m-I)/2m - «m-l)/2m). (D + /D ) x: x x+n x n x x n x 
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aX~iil{m) = ax:ii\ + ({m-1)/2m).{1 - «Dx+n/Dx» (3.57) 

elde edilir. 

Bu formlilli daha degi~ik bi~imde yazabiliriz. 

a - a -----:n = ({N - N ) ID ) - ({N - N ) ID ) x: ill x~n-l, x+l x+n+l x x+l x+n x 

= {N - N )/D x+n x+n+l x 

= DID x+n x 

dir. 

Bu baglntlYl (3.56) forrnlillinde yerine koyarsak; 

a (m) = a + ({m-1)/2m» . (I - ax •m+ ax:n-11) x:nf x~IiJ 

olur. 

Diger taraftan (3.28) forrnlillinden 1+ a ~l yerine a iiI koyarsak X,n-.ll x, 

a .~ (m) = a om . ( 1-{m-l)/2m ) + { (m-l)/2m ) . a 'ill 
X.Th x.n x.n 

= { (m+l)/2m ) . a ~ii\+ { (m-l)/2m ) . a .~ (3.58) x.n x.n, 

bulunur. 

Aynl hesap yolu ile 

a ~ (m) = a ~ - { (m-l)/2m ) . ( l-{D + ID » x:n, x:n, x n x (3.59) 

veya 

a .=(m) = { (m+1)/2m ) . a 'iil+ { (m-l)/2m ) . a.~ (3.60) x.n' x.n x.n, 

baglntl1arlnl da elde etrnek rnlimklindlir. 

Buradan; 

W 
L ~ 2:' +( (m-I) I 2m ) 

olur. 
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(m) 
~ ve ~degerIerini a~lk olarak yazarken toplamln aIt ve list 

limitIeri olarak Ove sonsuz aIallm. 

oo(m} 00 

~ (D +t/D ) = ~ (D +t/D ) + ( (m-l}/2m ) x x t=O x x 

Burada 

co (m) k (Dx+t/Dx) = ax (m) ve 
00 

L (D +t/D ) = a t=O x x x 

dir.Yerlerine koyarsak; 

a (m) ~ a + ( (m-1)/2m ) 
x x (3.61) 

elde edilmi~ olur.Aynl ~ekilde de 

a (m) ~ a - ( (m-l)/2m) (24) 
x x (3.62) 

elde edilir. 

Ge~ici slireli ve senenin kesirleri halinde odenen rantlara 

ait formlillin elde edebilrnenin en kolay yolu, 

a (m) - (N N ) I D 
x:ii\ - x+l -' x+n+l x 

= (N ID) -(N ID) • (D ID ) x+1 x x+n+1 x+n x+n x 

= ax - ax+n • (Dx+n I Dx) 

baglntlslndan yararIanmaktlr. 

Bu baglntlYl taksitli rantlar cinsinden yazarsak 

a (m) = a (m) _ a (m). (D ID) 
x:ru x x+n x+n x 

olur.(3.60) formlillinden degerleri yerine koyarsak; 

a .~(m) = a + ( (m-l}/2m ) - ( (a + + (m-1}/2m }.(D + ID ) x.n, x x n x n x 

veya 

24) P.F. HOOKER, L.H. LONGLEY COOK, Life and Other Contingencies, AIden 
and Mo~bray Ltd., Oxford, 1974, s.67. 
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a ru{m) = a DJ + { (m-l)/2m ) . ( l-{D + ID ) ) x:n x~ x n x (3.63) 

elde edilir (25). 

Bu formlilli daha degi9ik bir bi~imde yazabiliriz. 

ax: ii1 a -"11 = (N - N ) I D x:n-ll x+n x+n+l x 

= DID x+n x 

dire Bu baglntlnln (3.63) formlillinden 

biliyoruz. Bunu da yerine koyarsak; 

1 + a ~l = a ID oldugunu x:n-.Ll x:n 

a 'ilI{m) = a .~+ { (m-l)/2m ) . a 'm - { (m-l)/2m ) . a 'm x.n x.n, x .• ~ x.n 

= ax~~ • ( 1 - ({m-l)/2m) ) + { (m-l)/2m ) . ax~~ 

= { (m+l)/2m ) . a .~+ { (m-l)/2m ) . a 'ill (3.64) x.n, x.n 

bulunur. Aynl hesap yolu ile; 

veya 

a (m) 
x:DI = ax~'iiI { (m-l)/2m ) . { 1 - (D ID») x+n x (3.65) 

a m{m) = { (m+l)/2m ) . a m+ { (m-l)/2m ) • a ~ (3.66) 
x~n x:n x:.~ 

baglntllarlnl da elde etmek mlimklindlir. 

Burada unutulmamasl gereken bir husus, senenin kesirleri halinde 

odenen rantlar i~in bulunan degerlerin hep yakla91k degerler 

oldugudur. Zira formlillerde ikinci dereceden bliylik olan tlirevler 

ihmal edilmi9tir. 

3.2.2. Ollime Bagll Rayat Sigortalarlnda Kapital 

Bu bollimde buglin x ya91nda bulunan ki9inin oldliglinde geride 

blraktlgl kimselere bir gelir temini i~in buglinden sigorta 9irketine 

yatlrmasl gereken bir defallk riziko primini inceleyecegiz. 

25) A.g.k., 8.67. 
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3.2.2.1. Ollimlin Herhangi Bir Anda OlmaSl Halinde Kapitalin 

Pe~in Degeri 

Bu sigortaya i~tirak edenlerin saYlsl I olsun. ~irket mukavele x 
yaplldlglnda I • A lira toplaml~ olur. A allimlin herhangi bir anda x x x 
olmasl halinde birim degerli kapitalin pe~in deger sembollidlir. 

Toplanml~ olan bu primler allim olduk~a dagltllacaktlr. ~irket birinci 

Yllda dx • 1 , ikinci Yllda d
X
+1 • 1 ve n'inci Yllda dx+n+1 • 1 lira 

adeyecektir. Bu adeyecegi kapitalin pe~in degerleri toplaml ~irketin 

mukavele ba~lnda toplaml~ oldugu primlerin toplamlna e~it olacaktlr. 

1 A = d • v + .........• + d + n+l 
• v + ••••••••••.• x x x x n 

A = ( d x+l x+n+l 
) / 1 

x 
v + .... + d + . v + ... v x x x n x 

(2.18) formlillinden 

A = (C + C +1 + ... + C++ ... ) / D x x x x n x 

Mx = Cx + Cx+1 + ... + Cx+1 + ....•....... 

M = C + C +1 + .•• + C++ ......•...•. x x x x n 

A = M / D x x x (3.67) 

elde edilir. 

Aynl formlilli tqx cinsinden yazacak olursak 

00 

A =!:v t +1 . P . x t=O t x qx+t (3.68) 

olur (26). 

E~itligin her iki taraflnl 1 ile ~arpacak olursak x 

CIO 

1 A = 2: t+l 
dx+t v x x t=O 

Buradan 

00 

A i: t+l (3.69) = • v • tl q x t=O x 
bulunur. 

26) SITKI SELEK, Sigorta Matematigi, Maarif Bas1Mevi, istanbul, 1955, s.61 
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3.2.2.2. Ertelenmi§ Kapitalin Pe§in Degeri 

n sene ertelenmi§ birim degerli kapitalin pe§in deger sembolli 

l
A §eklinde gosterilip he sap tarzl oncekilere benzer §ekilde n x 

a§agldadlr. 

1 • ,A = d + . x n x x n 
x+l 

v + ••.•.• 

A - ( d x+n+1 x nl x - x+n· v + .•.• ) / 1 . v x 

(2.18) formlillinden 

lA = ( C++ C + +1 + ...... ) / D n x x n x n x 

(2.19) formlillinden 

M = C++ C + +1 + ........ . x+n x n x n 

nlAx = Mx+n / Dx (3.70) 

dire 

Aynl formlil tqx cinsinden (3.69) formlillinden 

co 

nlA = L v
t
+

1 
x • q 

t=n tl x 
(3.71) 

olur. 

3.2.2.3. Ge~ici Slireli Kapitalin Pe§in Degeri 

Ollime bagll n sene ge~ici slireli birim degerli kapitalin pe§in 

deger sembolli A ~ veya I A §eklindedir. Odemenin aktlieryal zamanl x:n. n x 
ollim Y1Il olup, x ya§lndaki ki§inin odeyecegi bir defallk risk 

priminin elde edili§inin ispatl a§aglda verilmi§tir. 

1 • I A = d x n x x 

A = ( d In x x 

(2.18) formlillinden 

v + •.•••. + dx+n 
n .v 

x+1 x+n ) / v + ... + d + 1 • v 1 x n- x 

I A = (C + C +1 + ..•••..• + C + 1) / D n x x x x n- x 

x 
v 
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(2.19) forrnlillinden 

M = C + C 1 + .......... + C++ ..•..••.. x x x+ x n 

A =(M -M )/D In x x x+n x (3.72) 

dir (27). 

Forrnli1lin tqx cinsinden e§it1igi 

n-I 
t+1 A = L v . tPx . qx+t In x t=O 

(3.73) 

n-I 
t+1 

= 2: v • tl~ t=O 
(3.74) 

§ek1indedir (28). 

3.2.2.4. Ge~ici Slireli ve Ertelenmi§ Kapitalin Pe§in Degeri 

rn Y11 ge~ici, n Y11 erte1enmi§ birirn deger1i kapita1in pe§in 

deger sernbo1li ,A iii1 veya I A §ek1indedir. n x:rn n rn x 
Benzer yo11a 

n+1 x+n+m I • I A = d + • v + ....... + d +m 1 . v x n m x x n x+n -

( x+n+l x+n+m / x 
I A = d + • v + ...• + d + +m 1 . v ) I .v n m x x n x n - x 

(2.18) forrnli1linden 

I A = ( C++ •.•..•. + C + +m 1 ) / D nmx xn xn - x 

(2.19) forrnli1linden 

M = C++ C + +1 + •...... + C + +m + ..• x+n x n x n x n 

A = ( M - M ) / D nlm x x+n x+n+m x (3.75) 

Forrnli1lin tqx cinsinden e§it1igi 

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. 



n+m-l 

nlmAx = L . t=n 

dir (29). 
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vt +1 
. tI qx 

Odeme stiresi baklmlndan dart grupta inceledigimiz altime bagll 

hayat sigortalarlnda elde edilen kapitalleri bir tablo ile ozetleyecek 

olursak: 

TABLO III 

TABLE III 

Sigorta Tipi 

Insurance Type 

Hayat Boyu 

Whole LIfe 

n Yll Ertelenmi§ 

n Year Deferred 

n Yll Ge~ici 

Slireli 

n Year Temporary 

n Yll Ertelenmi§ 

m Yll Ge~ici 

Slireli 

n Year Deferred 

m Year Temporary 

~eklindedir (30). 

29) A.g.k., s.49. 
30) A.g.k., s.49. 

OLUME BAGLI HAYAT KAPITALLERI 

CAPITALS IN CASE OF DEATH 

Sembolii 

Symbol 

A x 

A 
nl x 

A 
In x 
veya, or 

Ax :ii1 

A 
nlm x 

veya, or 

A 
nl x:iiiI 

tqx Cinsinden 

In Terms of tqx 

~ 

i:. 
t=O 

QO 

t+l v 

t+l L • v 
t=n 

n-l 
~. 
t=O 

t+l 
v 

• tlqx 

• tlqx 

• tl qx 

n+m-l
t
+

1 L. . v • t1qx 
t=n 

Kom. Fonk. Cinsinden 

In Terms of Comm. 

Functions 

M I D x x 

M ID x+n x 

(M - M )/D x x+n x 

M - M x+n x+n+m 
D 

x 
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3.2.2.5 01tim Ha1inde Slirek1i Kapita11er 

Bundan anceki ademelerde alUm kapitalinin alUm Ylllnln sonunda 

adenecegi farz edilmi~ti. Ancak bu varsaylm aktUeryal hesaplarda 

kolayllk saglasa da ger~ekte ademelerin alUm halinde yapllmasl en 

dogru olanldlr. 

GlUm kapitalinin bir kerede ve alUm halinde yapllmasl i~in 

sigorta ettirenin odemesi gereken riziko priminin ozet tablosu 

a~agldadlr. 

TABLO IV 

TABLE IV 

Sigorta Tipi 

Insurance Type 

Hayat Boyu 

Whole Life 

n Yl1 Erte1enmi~ 

n Year Deferred 

n Yl1 GeC;ici 

Siire1i 

n Year Temporary 

n Yl1 Erte1enmi~ 

m Yl1 Gec;ici 

Siire1i 

n Year Deferred 

m Year Temporary 

DEVAMLI ODEMELi OLUME BAGLI HAYAT KAPITALLERi 

CAPITALS PAYABLE CONTINUOUSLY IN CASE OF LIVE 

Sembo1ii tqx Cinsinden Kom.Fonk.Cinsinden 

Symbol In Terms of tqx In Terms of Comm. 

Functions 
00 

A - S t+l M ID Ax= .v 'tl qx x x x 
0 

00 

A - S t+l M ID lA = .v 'tl q nj x n x n x x+n x 

A n 
In x - S t+l (M - M )/D veya,or A= .v 't,q 

IllX 0 x x x+n x 
A x:ii1 

A 
nlm x 

~+m - t+l M - M veya, or 1 A = • v 'tq n m x x x+n x+n+m 
n D x 

A nl x:iii1 
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3.2.2.6. Aritmetik Dizi Te§kil Eden Kapitaller 

Aritmetik dizi te§kil eden oltime bagl1,hayat sigortalar1nda 

kapitalleri dort grupta inceleyebiliriz. 

a)Blittin Hayat Stiresince (Daimi) Odenen Kapital 

b)Ertelenrni§ Kapital 

c)Ge~ici Slireli Kapital 

d)Ge~ici Stireli ve Erte1enmi§ .Kapital 

3.2.2.6.1. Btitlin Hayat Sliresince (Daimi) Odenen Kapitalin Pe§in 

Degeri 

x ya§lnda bir ki§i i~in Y11 sonu itibariyle odenen aritmetik 

dizi §eklinde artan kapita1in pe§in deger sernbo1li (IA)x dir. I§tirak 

edenlerin saY1s1 yine 1 olsun. ~irket 1 • (lA) lira top1ayacakt1r. x x x 
Oncekilerde yapt1g1m1z gibi §irketin odeyecegi kapita11erin pe$in 

degerleri toplam1n1, rnukave1e akdedi1diginde ortak fona e§it1ersek; 

2 n 
1 . (lA) = d .v + 2.d +1'v + ... + n.d + l'v + ..... . x x x x x n-

x+l x+n / x (lA) = ( d.v + ... + n.d + l'v + ... ) l.v x x x n- x 

(2.18) formUlUnden 

(lA) = (C + 2.C 1 + ... + n.C + 1 + ... ) / D x x x+ x n- x 

(lA) = ( (C + C +1 + ... )+( C +1 + ... ) + .. ) / D x x x x x 

(2.19) formUllinden 

M = C + C +1 + ..... . x x x 

(lA) = (M + M +1 + ... ) / D x x x x 

(2.20) formU1Unden 

R = M + M +1 + ..•... x x x 

(lA) = R / D (3.76) x x x 

olur (31) . 

31) SITKl SELEK, Sigorta Matematigi, Maarif Bas1mevi, istanbul, 1955, 8.63. 
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Her tlirlli hayat rantlnln pe§in degerinin elde edilmesinde 

kullanllan genel formlil (3.3) formlillinden ollim halinde ?denecek 

kapital i~in ge~erli olacak §ekilde a§agldaki ~ibidir. 

A = (lID ) ~ fen) C + . x x n (3.77) 

Buna gore (3.77) formlillinden blitlin hayat sliresince odenen 

kapitalin pe§in degeri 

00 

(lA) = (lID ) 2: (t+l) C +t 
x x t=O x 

(3.78) 

olur. 

3.2.2.6.2. Ertelenmi9 Kapitalin Pe9in Degeri 

Ollime bagll aritmetik artl§ll n sene ertelenmi§ kapitalin pe§in 

deger sembolli I (lA) dire Bir oncekine benzer yolla elde edili§i; n x 

n+1 n+2 
1 • I(IA) = d + • v + 2.d + +1 . v + x n x x n x n 

( ( x+n+1 x+n+2' I x 
I lA) = d + • v + 2.d + +1 . v + ... ) 1 .v n x x n x n x 

(2.18) formlillinden 

I (lA) = ( C++ 2. C + +1 + .... ) ID n x x n x n x 

I 
(lA) = «C + + C + +1 + ... )+CC + +1 + ... )+ .. ) ID n x xn xn xn x 

(2.19) formlillinden 

1 
(lA) = (C M + + M + +1 + ... ) I D n x xn xn x 

(2.20) formlillinden 

R =M +M + x+n x+n x+n+1 ................ 

nl (IA)x = Rx+n I Dx (3.79) 

dir (32). 

32) A.g.k., 8.64. 
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(3.77) formtiltinden genel olarak kapitalin pe9in degerini yazacak 

olursak; 

00 

I (lA) = (lID ) ~ (t-n+1) C +t n x x x 
t=n 

(3.80) 

geklindedir. 

3.2.2.6.3. Ge~ici Stireli Kapitalin Pe9in Degeri 

Ollime bagll n Yl1 ge~ici stireli kapitalin pe9in deger sembolti 

I 
(lA) yada (lA) ru geklinde olup ifadenin e9itliginin ispatl n x x:n, 

oncekilere benzer yolla; 

( 2 n 
1 . I lA) = d . v + 2.d +1 . v + ... + n.d + 1 . v x n x x x x n-

) ( X x+n I 
I (lA = d • v + ... + n.d l' v ) D n x x x+n- x 

(2.18) formlillinden 

I (lA) = (C + 2.C 1 + ... + n.C + 1) I D n x x x+ x n- x 

I (lA) = «C + ... +C + 1)+ ... + C + 1) I D n x x x n- x n- x 

(2.19) formUlUnden 

M = C + C +1 + ..• + C++ .... x x x x n 

I (lA) = ( (M - M )+ ••• +(M 1 - M )) I D n x x x+n x+n- x+n x 

I 
(lA) = (M + M +1 + ... + M + 1 - n.M ) I D n x x x x n- x+n x 

(2.20) formlillinden 

R = M + M +1 + ••• + M + 1 + M + + x x x x n- x n 

I (lA) = (R - R + - n.M + ) I D n x x x n x n x (3.81) 

dir (33). 

33) A.g.k., 8.64. 
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(3.77) formlillinden kapitalin pe9in degerinin e9itligi 

n-l 

I 
(lA) = (lID )2: (t+l) . C +t 

n x x t=O x 
(3.82) 

olur. 

3.2.2.6.4. Ge~ici Slireli ve Ertelenmi9 Kapitalin Pe9in Degeri 

x ya91nda m Yll ge~ici slireli, n Yll ertelenmi9 , aritmetik 

dizi geklinde artan kapitalin pe9in deger sembolli I (IA) olup n m x 
e9itligin benzer yolla ispatl a9agldadlr. 

n+l n+m 
1 . I (lA) = d + . v + ... + m.d +m 1 . v x n m x x n x+n -

() ( x+n+l x+n+m) I x 
I 

lA = d + . v + ... + m.d + +m 1 . v 1 .v n m x x n x n - x 

(2.18) formlillinden 

I (lA) = ( C++ 2.C + +1 + ... +m.C +m 1 ) I D n m x x n x n x+n - x 

(2.19) formlillinden 

M =C + ... +C++ml+ ... +C++m+ .... x+n x+n x n - x n 

(lA) = «M - M )+ ... +(M 1 - M )/D nl m x x+n x+n+m x+n+m- x+n+m x 

(lA) = ( M + M 1 + ... +M 1 - m.M )/D nlm x x+n x+n+ x+n+m- x+n+m x 

(2.20) formlillinden 

R =M +M + x+n x+n x+n+l + Mx+n+m-l + Mx+n+m + 

(lA) = (R - R - m.M ) I D nlm x x+n x+n+m x+n+m x (3.83) 

Aynl kapitalin pe9in degerinin (3.77) formlillinden e9itligi; 

n+m-l 
(lA) = (lID) >" (t-n+l).C +t 

nlm x x t=n x 
(3.84) 

geklindedir (34). 

34) A.g.k., 5.65. 
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3.2.2.7 Azalan Kapitalin Pe~in Degeri 

Ge~ici slireli ve ertelenmi~ sigortalarda azalan kapitallerin 

riziko primi (DA) ~ veya j (DA) §eklinde gosterilir. x:n, n x 

dir. 

n-l 
~ t+l 

(DA) .ID= ~ (n-t) • v • t P • q +t x.n t=O x x 
n-l 

= 2: (n-t) • (v
t 

• tPx) • (v • qx+t) 
t=O 
n-l 

=~-o(n-t) • tjAx:~ 

n-t-l 
(n-t) =~n 

J=v 

e§itligini (3.87) formlilline koyacak olursak 

n-l n-t-l 
) - 2:. (DA x:ii]- t=O 

~ t+l 
L.V.P.q 
j=O t x x+t 

(3.85) 

(3.86) 

(3.87) 

(3.88) 

elde edilir. (3.88) formlillinli (3.73) formlilli ile birle§tirecek olursak 

n-l 
) - 2: (DA x:iiI - j=O 

elde edilir (35) . 

• Ax : n_jl 

35) NEWTON L. BOWERS JR, HANS U GERBER, JAMES C. HICKMAN, OONALD 
A. JONES, CECIL J. NESBITT, Actuarial Mathematics ,The Society of 
Actuaries, Itasca, Illinois, 1986, s.102. 
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BOLUM 4. PRiMLER 

4. 1. Maktu Prim 

Herhangi bir ~ahs1n herhangi bir Y1I1n sonunda kendisine veya 

aiIesine bir liraI1k bir kapital veya rant temini i~in mukaveIe 

akdediIirken bir defada odeyecegi primdir. 

4.2. Yl111k Prim 

Bu bollimde ki~inin bir defada odeyecegi primi her Y1I sabit 

primIer iIe odeyecegini kabul ederek, Y1II1k sabit primIeri 

hesapIayacag1z.Y1II1k primIer, rantIarda oldugu gibi daimi, n Y1I 

erteIenmi~, n Y1I ge~ici slireli, m Y1I ge~ici slireli ve n Y1I 

erteIenmi~ olmak lizere dort k1s1mda olabiIirIer. BunIar1n sembolleri 

suas1yIa YP, I YP, I YP, I YP ~eklinde gosterilir. n n n m 
4.2.1. Yl111k Sabit Primlerin Daimi OlmaSl 

Sigorta tipi ne olursa olsun bir liraI1k bir rant temini i~in 

sigortaI1n1n ~imdiden yat1racag1 prim z olsun. Sigortaya I ki~i x 
bu I ki~i ~irkete bir defada z.l x x i~tirak ettigine gore lira 

odeyecektir. Sigorta11Iar1n bu 

sag oIduklar1 mliddet~e her 

bir defaI1k primi birden odeyipte 

pI YP lira yat1rmak suretiyIe 

taahhlidlerini yerine getirmek istediklerini kabul edersek, bu durumda 

ortak fon sigorta111ar1n her Y11 odeyecekleri pe~in degeri toplam1na 

e~it olur.Yani; 

z.l = YP.l + yP • 1 l' v + ... + yP • x x x+ 

z = YP.(l x v
x 

+ 1x+l 
x+1 v + ••• +lx+n 

z = YP. (D + D +1 + ... + D + +... ) /D x x x n x 

.. 
z=YP.a 

x 

yp=z/fi 
x 

1 n x+n . v + ... 

x+n + )/l.v v... x 

Yukar1daki Y1111k primlerin daimi olmas1 halindeki, gene 1 

formlilli bulduktan sonra z yerine muhtelif taksitlerin pe$in degerini 

koyarak degi~ik sigorta tipleri elde edilebilir (36). 

x 

36) SITKI--SELEt-,- Sigorta Matematigi, Maarif BaslJDevi, istanbul, 1955, 8.67. 
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z = a ise x 

yP (8 ) = 8 / a = 1 (onemsiz) x x x 

Ornek 1. 

x ya~lnda bulunan bir kimsenin x+n ya~lndan itibaren ollinceye 

kadar her yll bir lirallk bir rant temin edebilmesi i~in, sag kaldlgl 

mliddet~e her Yll ba~larlnda yatlracagl Yllllk prim ~oyledir. 

Z = la ise n x 

YP( a) = a / 8 
nl x nl x x 

(3.5) ve (3.14) formlillerinden 

= ( ( Nx+n / Dx ) / ( Nx / Dx ) ) = Nx+n / Nx 

dir. 

Ornek 2. 

(4.1) 

x ya~lndaki bir kimsenin n Yll mliddetle her Yll ba~lnda bir 

lirallk bir rant temin edebilmesi i~in, sag kaldlgl mliddet~e 

yatlracagl Yllllk prim; 

z =, a ise n x 

YP( a) = a / a In x In x x 

(3.5) ve (3.22) formlillerinden 

YP( a) = (N - N ) / N' In x x x+n x 

elde edilir. 

Ornek 3. 

(4.2) 

x ya~lndaki bir kimsenin ~+n Ylllndan itibaren m Yll 

mliddetle bir lirallk bir rant temin edebilmesi i~in, sag kaldlgl 
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mliddet~e yatlracagl Yllllk prim; 

Z = I a ise n m x 

YP( a) = El / a nlm x nlm x x 

(3.5) ve (3.31) fomlillerinden 

YP( a) = (N - N / D ) / (N / D ) nlm x x+n x+n+m x x x 

= (N - N ) / N x x+n+m x 

olur. 

Ornek 4. 

(4.3) 

x ya~lndaki bir kimsenin sag kaldlgl mliddet~e ya~adlgl Yll 

saylsl kadar lirallk rant temin etmesi i~in, her Yll sag kaldlgl 

mliddet~e yatlracagl Yllllk prim; 

z = (Hi) ise 
x 

YP«lii) ) = (la) / a x x x 

(3.5) ve (3.41) formlillerinden 

= (S / D ) / (N / D ) = S / N (4.4) x x n x x x 

dir. 

Ornek 5. 

x ya~lndaki bir kimsenin x+n ya§lndan itibaren ollinceye 

kadar her Yll x+n Ylllndan sonra ya~adlgl Yll saY1Sl kadar rant temin 

etmesi i~in ya~adlgl mliddet~e yatlracagl prim; 

z = I (la) ise n x 
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= YP( (la)) = ( (la) I a ) nl x nl x x 

(3.5) ve (3.44) formlillerinden 

= ( Sx+n I Dx ) I (N ID )=S+ IN x x x n x (4.5) 

olur. 

Ornek 6. 

x ya§lndaki bir kimsenin n Y1l mUddetle her y1l ya§ad1g1 Y1l 

saY1S1 kadar rant temin etmesi i~in, sag kald1g1 mliddet~e her Y1l 

yat1racag1 Y1ll1k prim; 

z = (la) ise In x 

YP( (la)) = ( (la) I a ) In x In x x 

(3.5) ve (3.48) formtillerinden 

= ( ( Sx - Sx+n - n.Nx+n ) I Dx ) I ( Nx I Dx ) 

= (S - S - n.N + ) I N x x+n x n x (4.6) 

dire 

Ornek 7. 

x ya§lndaki bir kimsenin x+n Y1l ile x+n+m Y1llar1 aras1nda 

her Y1l x+n Y1l1ndan itibar~n ya§ad1g1 Y1l saY1s1 kadar liral1k 

rant temin edebilmesi i~in sag kald1g1 mliddet~e yat1racag1 prim; 

z = I (la) ise n m x 

YP( (la)) = ( (ni) I a ) 
nlm x nlm x x 

(3.5) ve (3.52) formlillerinden 
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= ( ( Sx+n - Sx+n+m - m.Nx+n+m ) / Dx ) / ( Nx / Dx ) 

= (S - S - m.N ) / N x+n x+n+m x+n+m x (4.7) 

elde edilir. 

Ornek 8. 

x ya~lndaki bir kimsenin oldliglinde bir lirallk bir kapital 

temin etmesi i~in, sag kaldlgl mliddet~e odeyecegi Yllllk prim; 

z = A ise x 

YP(A ) = A / a x x x 

(3.5) ve (3.67) formlillerinden 

= (M / D ) / (N / D ) = M / N x x x x x x (4.8) 

dir. 

Ornek 9. 

x ya~lndaki bir kimsenin x+n Ylllna kadar oldligli takdirde 

ailesine bir lirallk bir kapital temin edebilmesi i~in sag kaldlgl 

mliddet~e yatlracagl prim; 

z = A ise nl x 

YP( A) - ( A) / a 
nl x nt x x 

(3.5) ve (3.70) formlillerinden 

= ( Mx+n / Dx ) / ( Nx / Dx ) = Nx+n / Nx 

= M / N x+n x (4.9) 

olur. 
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Ornek 10. 

x ya~lndaki bir kimsenin x+n Yl1lna kadar oldtigti takdirde 

ailesine bir lirallk bir kapital temin etmesi i~in, sag kaldlgl 

mtiddet~e yatlracagl Yl1hkprim; 

z =, A ise n x 

YP( A) = A / a In x In x x 

(3.5) ve (3.72) formtillerinden 

= ( (M - M ) / D ) / (N / D ) x x+n x x x 

=(M -M )/N x x+n x (4.10) 

elde edilir. 

Ornek 11. 

x ya~lndaki bir kimsenin x+n ile x+n+m ya~larl araslnda 

oldtigtinde ailesine bir lirallk bir kapital temini i~in sag kaldlgl 

mtiddet~e odeyecegi Yllllk prim; 

z = A ise 
nlm x 

YP( A) = A / a 
nlm x nlm x x 

(3.5) ve (3.75) formtillerinden 

= ( ( Mx+n - Mx+n+m ) / Dx ) / ( Nx / Dx ) 

=(M -M )/N x+n x+n+m x (4.11) 

~eklindedir. 

Ornek 12. 
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x ya§lndaki bir kimsenin hangi Y11da ollirse olslin ai1esine 

sag ka1d1g1 Y11 saY1S1 kadar 1ira11k kapita1 temin etmesi i~in sag 

ka1d1g1 mliddet~e her Y11 yat1racag1 prim; 

Z= (lA) ise 
x 

yP «lA)) = «lA) I a ) ise x x x 

(3.5) ve (3.76) formli11erinden 

= (R ID) I (N ID) x x x x 

= R IN x x (4.12) 

dirt 

Ornek 13. 

x ya§lndaki bir kimse x+n ya§lndan sonra oldliglinde ai1esine 

x+n ya§lndan itibaren sag ka1d1g1 Y11 saY1S1 kadar 1ira11k kapita1 

temini i~in sag ka1d1g1 mliddet~e her Y11 yat1racag1 prim; 

Z = I(IA) ise n x 

yP ( (lA)) = (lA) I a nt x nt x x 

(3.5) ve (3.79) formli11erinden 

= ( ( Rx+n I Dx ) I ( Nx I Dx ) 

= ( Rx+n I Nx ) (4.13) 

e1de edilir. 

Ornek 14. 

x ya§lndaki bir kimse x+n ya§lna kadar oldligli takdirde ai1esine 

sag ka1d1g1 Y11 saY1S1 kadar 1ira11k kapita1 temin etmek i~in, 
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sag ka1d1g1 mliddet~e her Y11 yat1racag1 Y1111k prim; 

z =1 (lA) ise n x 

YP(I (lA) ) = I (lA) /8 n x n x x 

(3.5) ve (3.81) formli11erinden 

= ( (R - R - n.M / D ) / (N / D ) x x+n x+n x x x 

= (R - R + - n.M + / N ) (4.14) x xn xn x 

e1de edilir. 

Ornek 15. 

x ya§lndaki bir kimse x+n ya§l i1e x+n+m ya§lar1 aras1nda 

oldliglinde, ai1esine x+n ya§lndan itibaren sag ka1d1g1 Y11 saY1S1 

kadar 1ira11k kapita1 temin edebilmesi i~in, sag ka1d1g1 mliddet~e 

her Y11 odeyecegi Y1111k prim; 

z = I (lA) ise n m x 

YP( I (lA) ) n m x = ntm(lA)x / 8
X 

(3.5) ve (3.83) formli11erinden 

= ( (R - R - m.M ) / D ) f{ N / D ) x+n x+n+m x+n+m x x X 

= ( (R - R - m.M ) / N x+n x+n+m x+n+m x (4.15) 

§ek1indedir. 

4.2.2. Ylll1k Primlerin Ertelenmi~ Olmasl 

Y1111k prim1erin erte1enmi§ olmalar1 ha1inde gene1 formli1; 

nIYP(z) = z / nl8x 

dir. 
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z yerine taksitlerin muhtelif pe~in degerleri konularak, degi~ik 

sigorta tipleri elde edilir. 

Bir onceki bollimde daimi Yllllk primlerin degi~ik sigorta 

tiplerine gore ~lkl~ formlilleri verilmi~ti. Bu bollimde ~lkl~ 

formlillerini vermeden, ozet bir tablo dlizenleyerek muhtelif sigorta 

tiplerine gore, ki~inin x+n Ylllndan itibaren her Yll yatlracagl 

Yllllk primleri gorecegiz (37). 

x Ya~lndaki Ki~inin x+n Ylllndan itibaren Her Yll Yatlracagl 

Yllllk Prim 

- Ya~adlgl mliddet~e her Yll bir lirallk bir rant temin etmesi 

i~in: (3.5) ve (3.14) formlillerinden; 

YP(a ) = N / N nl x x x+n (4.16) 

- n Yll ya~adlgl mliddet~e her Yll bir lirallk bir rant temin 

etmesi i~in: (3.14) ve (3.22) formlillerinden; 

YP( ~) = (N - N ) / N nr- In x x x+n x+n (4.17) 

- x+n ile x+n+m Ylllarl araslnda ya~adlgl mliddet~e her Yll 

bir lirallk bir rant temin etrnesi i~in: (3.14) ve (3.31) 

formlillerinden; 

YP«la) ) = ( N - N ) / N nl x x+n x+n+m x+n (4.18) 

- Her Yll ya~adlgl Yll saYlsl kadar lirallk rant temin etmesi 

i~in: (3.14) ve (3.41) formlillerinden; 

YP«ls) ) = S / N nl x x x+n (4.19) 

- Ya~adlgl mliddet~e her Yll x+n Ylllndan sonra, ya~adlgl Yll 

saYlsl kadar lirallk rant temin etrnesi i~in: (3.14) ve (3.44) 

formlillerinden; 

YP( (la» - S / N n I n I x - x+n x+n (4.20) 

37) A.g.k., 8.72. 
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YP( (la)) = (S - S - n.N ) / N nr- In x x x+n x+n x+n (4.21) 

- x+n i1e x+n+m Y111ar1 aras1nda ya~ad1g1 mtiddet~e, her Y11 

x+n Y111ndan itibaren ya~ad1g1 Y11 saY1s1 kadar 1ira11k rant temin 

etmesi i~in: (3.14) ve (3.52) formti11erinden; 

YP( (la)) = (S - S - m.N ) / N 
nl nlm x x+n x+n+m x+n+m x+n (4.22) 

01dtigtinde ai1esine bir 1ira11k bir kapita1 temin etmesi i~in: 

(3.14) ve (3.67) formti11erinden; 

YP(A ) = M / N nl x x x+n (4.23) 

- x+n Y111ndan sonra oldtigtinde, ai1esine bir 1ira11k bir kapita1 

temin etmesi i~in: (3.14) ve (3.70) formti11erinden; 

YP( A) = M / N nl nl x x+n x+n (4.24) 

- n Y11 i~inde oldtigtinde, ai1esi bir 1ira11k bir kapita1 temin 

etmesi i~in: (3.14) ve (3.72) formti11erinden; 

YP( A) = (M - M ) / N nl In x x x+n x+n (4.25) 

- x+n i1e x+n+m ya~lar1 aras1nda oldtigti takdirde ai1esine bir 

1ira11k bir kapita1 temin edebi1mesi i~in: (3.14) ve (3.75) 

formti11erinden; 

YP( A ) = ( M - M ) / N nl n I m x x+n x+n+m x+n (4.26) 

- 01dtigtinde ai1esinin, oltinceye kadar ge~en Y11 saY1s1 kadar 

1ira11k bir kapita1 temin edebi1mesi i~in: (3.14) ve (3.76) 

formti11erinden; 

YP«IA) ) = R I N nl x x x+n 
(4.27) 

- x+n Y111ndan sonra oldtigti takdirde, ai1esine x+n Y111ndan 

sonra oltinceye kadar ge~en Y11 saY1S1 kadar 1ira11k bir kapita1 temin 

etmesi i~in: (3.14) ve (3.79) formti11erinden; 
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YP( (lA» = R / N nl nl x x+n x+n (4.28) 

- n Y11 i~inde Bldli~li takdirde ailesinin Bllinceye kadar ge~en 

Y11 saY1S1 kadar liral1k bir kapital temin edebilmesi i~in: (3.14) 

ve (3.81) formlillerinden; 

YP( (lA» = (R - R - n.M ) / N nl In x x x+n x+n x+n (4.29) 

- x+n ile x+n+m ya91ar1 aras1nda Bldli~li takdirde ailesine x+n 

Y111ndan Bllinceye kadar liral1k bir kapital temin edebilmesi i~in : 

(3.14) ve (3.83) formlillerindenj 

dir. 

nIYP(nlm(lA)x) = ( Rx+n - Rx+n+m - m.Mx+n+m ) / Nx+n (4.30) 

4.2.3. Yl111k Prim1erin Klsa1t11ffi19 Olmasl Ha1inde Gene1 Formu1 

Y1111k primlerin k1salt11m19 olmaS1 halinde gene 1 formlil 

YP(z) = z / a In In x 

Oncekilere benzer gekilde z yerine muhtelif pe9in de~erler 

konularak elde edilen de~i9ik sigorta tiplerinin formlilleri a9ag1da 

verilmi9tir (38). 

x Ya~lndaki Ki~inin n Yl1 Mtiddet1e Her Yl1 Yatlracagl Prim 

- Ya9ad1~1 mliddet~e her Y11 bir liral1k bir rant temin etmesi

i~in: (3.14) ve (3.22) formlil1erinden; 

YP(a ) = N / (N - N ) In x x x x+n (4.31) 

- x+n Y111ndan itibaren her Y11 sa~ kald1~1 mliddet~e bir lira11k 

bir rant temin etmesi i~in: (3.14) ve (3.22) formlillerinden; 

YP( a) = N / (N - N ) In n I x x+n x x+n (4.32) 

- x+n ile x+n+m Y111arl aras1nda ya9adlg1 mliddet~e her Y11 

38) A.g.k. s.72. 

/ 
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bir 1ira11k bir rant temin etmesi i~in: (3.22) ve (3.31) 
formiillerinden; 

YP( a) = ( N - N ) / (N - N ) In nlm x x+n x+n+m x x+n (4.33) 

- Sag ka1d1g1 miiddet~e her Y11 ya~ad1g1 Y11 saY1S1 kadar 1ira11k 

rant temin etmesi i~in: (3.22) ve (3.41) formii11erinden; 

I 
YP«Ia » = (S / ( N - N + » n x x x x n (4.34) 

- x+n Y111ndan sonra sag ka1d1g1 mliddet~e, her Y11 x+n Y111ndan 

itibaren ya~ad1g1 Y11 kadar 1ira11k rant temin etmesi i~in: (3.22) 

ve (3.44) formli11erinden; 

YP( (la» = S / (N - N ) 
In nl x x+n xx+n 

- n Y11 mtiddet1e her Y11 ya~ad1g1 Y11 saY1S1 kadar 1ira11k 

bir rant temin etmesi i~in: (3.22) ve (3.48) formii11erinden; 

(4.35) 

I 
YP( I (la) ) = (S - S + - n.N + ) / (N - N + ) (4.36) n n x x x n x n x x n 

- x+n i1e x+n+m ya~lar1 aras1nda sag ka1d1g1 mtiddet~e her Y11 

x+n ya~lndan itibaren ya~ad1g1 Y11 saY1S1 kadar rant temin etmesi 

i~in: (3.22) ve (3.52) formli11erinden; 

YP( (la» = (S - S - N ) / (N - N ) In nlm x x+n x+n+m x+n+m x x+n 
(4.37) 

- 01dligli takdirde ai1esine bir 1ira11k bir kapita1 temin etmesi 

i~in: (3.22) ve (3.67) formti11erinden; 

YP(A ) = M / (N - N ) In x x x x+n (4.38) 

- x+n Y111ndan itibaren oldligli takdirde ai1esine bir 1ira11k 

bir kapita1 temin etmesi i~in: (3.22) ve (3.70) formii11erinden; 

YP( A) = M / (N - N ) In nl x x+n x x+n (4.39) 
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- x+n Y1l1na kadar oldligli takdirde ailesine bir liral1k bir 

kapital temin etmesi i~in: (3.22) ve (3.72) formlillerinden; 

YP( A) = ( M - M ) / (N - N ) 
In In x x x+n x x+n (4.40) 

- x+n ile x+n+m ya91ar1 aras1nda oldligli takdirde ailesine bir 

liral1k bir kapital temin edebilmesi i~in: (3.22) ve (3.75) 

formtillerinden; 

YP( A) = ( M - M· ) / (N - N ) 
In nlm x . x+n x+n+m x x+n 

(4.41) 

- Oldligli Y1lda, ai1esine ollinceye kadar ge~en Y11 saY1S1 kadar 

1ira11k bir kapita1 temin etmesi i~in: (3.22) ve (3.76) 

formli11erinden; 

I 
YP«IA) ) = R / (N - N + ) (4.42) n x x x x n 

- x+n Y1l1ndan sonra oldligli takdirde, ai1esine x+n Y1l1ndan 

itibaren sag oldugu Y11 saY1S1 kadar 1iral1k bir kapita1 temin 

edebilmesi i~in: (3.22) ve (3.79) formlil1erinden; 

I 
YP«IA) ) = R / (N - N + ) (4.43) n x x+n x x n 

- x+n Y1l1na kadar oldligli takdirde, ai1esine sag ka1d1g1 Y11 

saY1S1 kadar 1iral1k bir kapital temin edebi1mesi i~in: (3.22) ve 

(3.81) formlillerinden; 

( (lA)) = (R - R - n.M ) / (N - N ) In In x x x+n x+n x x+n (4.44) 

- x+n ile x+n+m ya91ar1 aras1nda oldligli takdirde, ailesine 

x+n Y111ndan itibaren sag oldugu Y11 saY1s1 kadar lira11k bir kapita1 

temin edebi1mesi i~in: (3.22) ve (3.83) formlil1erinden; 

YP( (lA)) = (R - R - m.M ) / (N - N ) In nlm x x+n x+n+m x+n+m x x+n 
(4.45) 
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4.2.4. Y1111k Primlerin n Y11 Ertelenmi~ ve m Y11 K1salt11m1~ 

OlmaS1 

Bu durumda gene1 formU1; 

, (YP(z» = z / I a n m n m x 

o1up, z yerine muhte1if pe~in deger1er konu1arak e1de edi1en sigorta 

~e~it1erinin formU11eri a~ag1daki gibidir (39). 

x Ya~1ndaki Ki~inin x+n Y111ndan itibaren m Y11 Mliddetle Her 

Y11 Yat1racag1 Prim 

- Ya~ad1g1 mUddet~e her Y11 bir 1ira11k bir rant temin etmesi 

i~in: (3.5) ve (3.31) formU11erinden; 

YP(a ) = N / (N - N ) nlm x x x+n x+n+m 
(4.46) 

- x+n Y111ndan itibaren sag ka1d1g1 mUddet~e her Y11 bir 1ira11k 

bir rant temin edebi1mesi i~in: (3.14) ye (3.31) formU11erinden; 

YP( a) - N / (N / N ) nlm nl x - x+n x+n x+n+m (4.47) 

- x+n Y111na kadar sag ka1d1g1 mUddet~e her Y11 bir 1ira11k 

bir rant temin etmesi i~in: (3.22) ve (3.31) formU11erinden; 

YP( a) = (N - N ) / (N - N ) nlm In x x x+n x+n x+n+m 
(4.48) 

- Ya~ad1g1 mUddet~e her Y11 ya~ad1g1 Y11 saY1s1 kadar 1ira11k 

rant temin etmesi i~in: (3.31) ye (3.41) formU11erinden; 

YP«la) ) - s / ( N / N ) nlm x - x x+n x+n+m (4.49) 

- x+n Y111ndan sonra sag ka1d1g1 mUddet~e her Y11 x+n Y111ndan 

itibaren ya~ad1g1 Y11 saY1s1 kadar 1ira11k rant temin edebi1mesi 

i~in: (3.31) ye (3.44) formli11erinden; 

YP( (la» = s / ( N - N ) n Im nl x x+n. x+n x+n+m 
(4.50) 

39) A.g.k., s.81. 
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- x+n y~l~na kadar sag kald~g~ rnliddet~e her y~l ya~ad~g~ y~l 

say~s~ kadar liral~k rant ternin etmesi i~in: (3.31) ve (3.48) 

formUllerinden; 

YP( (la» = (S - S - n.N ) / ( N - N ) nlm In x x x+n x+n x+n x+n+m 
(4.51) 

- x+n ile x+n+rn ya~lar~ aras~nda sag kald~g~ mUddet~e her y~l 

x+n y~l~ndan itibaren, ya~ad~g~ y~l say~s~ kadar liral~k rant temin 

etmesi i~in: (3.31) ve (3.52) formUllerinden; 

YP( (la» = (S - S - m.M ) / (N - N ) nlm nlm x x+n x+n+m x+n+m x+n x+n+m 
(4.52) 

- OldUglinde ailesine bir liral~k bir kapital ternin edebilmesi 

i~in: (3.31) ve (3.67) forrnU11erinden; 

YP(A ) = M / (N - N ) nlm x x x+n x+n+m (4.53) 

- x+n Yl1~ndan sonra oldUgUnde ailesine bir liral~k bir kapital 

temin edebilmesi i~in: (3.31) ve (3.70) formUllerinden; 

YP( A) = M / (N - N ) nlm nt x x+n x+n x+n+m (4.54) 

- n y~l i~inde oldUgU takdirde ailesine bir liral~k bir kapital 

temin edebilmesi i~in: (3.31) ve (3.72) formlillerinden; 

YP( A) = (M - M ) / (N - N ) nlm In x x x+n x+n x+n+m (4.55) 

- x+n ile x+n+m ya~lar~ araslnda oldligli takdirde ailesine bir 

liral~k bir kapital temin edebilmesi i~in: (3.31) ve (3.76) 

forrnlillerinden; 

YP( A) = ( M - M ) / ( N - N ) nlm nlm x x+n x+n+m x+n x+n+m (4.56) 

OldUgUnde ailesine sag oldugu y~l say~s~ kadar liral~k bir 

kapital ternin edebilmesi i9in: (3.31) ve (3.76) forrnlillerinden; 

nlmYP«IA)x) = Rx / ( Nx+n / Nx+n+m ) (4.57) 
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- x+n Ylllndan sonra oldtigti takdirde ailesine x+n Ylllndan 

itibaren sag oldugu Yll saYlsl kadar lirallk bir kapital temin 

edebilmesi i~in: (3.31) ve (3.79) formtillerinden; 

YF( (lA» = R / (N - N ) 
nlm nl x x+n x+n x+n+m 

(4.58) 

- n Yll i~inde oldtigtinde ailesine x ya§lndan itibaren sag oldugu 

Yll saY1Sl kadar lirallk bir kapital temin edebilmesi i~in: (3.31) 

ve (3.81) formtillerinden; 

YF( (lA» = (R - R - n.M ) / ( N - N ) 
nlm In x x x+n x+n x+n x+n+m 

(4.59) 

- x+n ile x+n+m ya§larl araslnda oldtiglinde ailesine x+n ya§lndan 

itibaren sag oldugu Yll saY1Sl kadar lirallk kapital temin edebilmesi 

i~in: (3.31) ve (3.83) formtillerinden; 

YF( (lA» = (R - R - m M ) / ( N - N ) n Im nlm x x+n x+n+m . x+n+m x+n x+n+m 
(4.60) 
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BOLUM 5. MATEMATiK KAR~ILIK ( REZERV ) 

5.1. Matematik Kar~111gln Tanlmlve Yontemleri 

Bir sigorta sozle~mesinde sigortacl ve sigortallnln sozle~meden 

dogan yliklimllillikleri vardlr. 

Sozle~menin ba~langlclnda yliklimllilliklerin e~itligi prensibinden 

sigortaclnln yliklimllillikleri, sigortallnln yliklimllilliklerine e~ittir. 

Sozle~menin herhangi bir anlnda; 

Verilen Tazminat + Verilecek Tazminat = Verilen Prim + Verilecek 

Prim 

Bu e~itlikten; 

Verilecek Tazminat - Verilecek Prim = Verilen Prim - Verilen 

Tazminat 

yazabiliriz. 

Prim hesabl yaplllrken ba~langl~ta sigortallnln taahhlidli ile 

sigortaclnln taahhlidli e~it kabul edilir. Fakat sozle$menin herhangi 

bir anlnda boyle bir fiili e~itlik yoktur. t anlnda allnan toplam 

primler sigortaclnln taahhlidU olan tazminattan kli~lik olabilir. i~te 

sigortacl yliklimlUlliglinli yerine getirebilmesi i~in bu farkl kapatacak 

bir rezerv aYlrmak zorundadlr. Bu rezerve matematik kar$lllk yada 

Riyazi ihtiyat denir. Riyazi ihtiyat hesaplarlnda Prospektif, 

Retrospektif, Facler, Zilmer, Reklirans ( Reklirsif ) gibi ~e$itli 

yontemler vardlr. Bu yontemlerden lilkemizde kullanllanlar Prospektif 

yontemle Retrospektif yontemdir (40). 

5.1.1. Retrospektif Yontemle Matematik Kar~111k Hesabl 

Bu yontemde yerine getirilen yUkUmllilliklerin son degerinden 

hareketle rezerv ayrlllr. 

Buna gore ayrllan kar~lllk sigortallnln odedigi primlerin son 

degeri ile sigortaclnln odedigi tazminatlarln son degeri araslndaki 

farka e~ittir. 

Omlir boyu vefat sigortaslnlele alarak bu yontemle ayrllacak 

ihtiyatl hesaplayacak olursak; 

40) HANS U GERBER, Life Insurance Mathematics, Swiss Association of 
Actuaries Zurich, 1990, s.61. 



olsun. 

t: Ge<;en SUre 

YP: Yllhk Prim 
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Vt : t. Yll Sonundaki Rezerv 

VI = (Ix' YP. (I+i) - dx) / Ix+1 

V2 = ( (lx+1 . VI + Ix+1 . YP). (1+i) - dx+1 ) / Ix+2 

V3 = ( (lx+2 . V2 + Ix+2 . YP).(I+i) - dx+2 ) / Ix+3 

Vt = ( (Ix+t - I . Vt _1 + Ix+t - I . YP).(l+i) - dx+t - I ) / Ix+t 

Vt = (Dx+t - I / Dx+t),(Vt _1 + YP) - (Cx+t - I / Dx+t ) 

Vt = (Vt _1 + YP),(Ux+t - l ) - kx+t - 1 

.. 1 k· U - D / D 
oy e 1 x+t-l - x+t-I x+t 

k = C / D x+t-I x+t-J x+t 

olsun. Buna gore; 

Vt +1 = (Vt + YP),(Ux+t ) - kx+t 

t = I i<;in VI = yP • U - k x x 

t = 2 i<;in V2 = (VI + YP),(Ux+l ) - kx+1 

= (YP,Ux - kx + YP),(Ux+l ) - kx+1 

= YP,Ux,(Ux+l ) - kx'(Ux+l ) + YP,Ux+1 - kx+1 

= YP.(Dx/Dx+I)·(Dx+I/Dx+2)+YP·(Dx+I/Dx+2)-(Cx/Dx+l)·(Dx+l/Dx+2)-(Cx+l/Dx) 

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

=YP.( (Nx - Nx+2) / (Dx+2) ) - ( ("x - "x+2) / (Dx+2) 
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= YP'2Ux - 2kx 

Buna gore genel ifadeyi yazacak olursak; 

Vt = ( YP.(Nx - Nx+t ) I Dx+t ) - ( (Mx - Mx+t ) I Dx+t )(5.1) 

Vt = YPt'Ux - tkx (5.2) 

elde edilir. 

5.1.2. Prospektif Yontemle Matematik Kar§111k Hesab1 

Ileriye donlik hesaplama yontemidir. Ileride odenecek primler 

ve tazminatlardan hareketle rezerv hesaplanlr. Bir ba9ka deyi91e, 

ileride odenecek tazminatlarln pe9in degerinden ileride odenecek 

primlerin pe9in degerinin ~lkartllmasl ile matematik kar9111k bulunur. 

Sorumluluklarln e9itligi prensibinden; 

Gelecekte Odenecek Tazminatlar1n Buglinkli Degeri (A) = Rezerv + 

Odenecek Primlerin Buglinkli Degeri (B) 

Rezerv = A - B 

olur. 

Genel formlilli ise; 

V=A -YP.a t x+t:n-tI x:nt x+t:n-tl (41) (5.3) 

aynl formlillin komlitasyon sembolleri cinsinden e§itligi: 

Vt = ( Mx+t I Dx+t ) - yP • ( Nx+t I Dx+t ) (5.4) 

geklindedir. 

5.1.3. Sigorta ve§itlerine GOre Rezerv Formlilleri 

Yukarlda bahsedilen her iki yontemin bazl sigorta ~e9itleri 

ve odemeler baklmlndan komtitasyon sembolleri cinsinden ozet tablosu 

90yledir; 

41) A.g.k., s.59. 
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TABLO V 

TABLE V 

BAZI SiGORTA TiPLERiNDE MATEMATiK KAR~ILIK HESAPLARI 

MATHEMATICAL RESERVE FORMULAS IN SOME TYPFS OF INSURANCE 

Sigorta Tipi 

Insurance Type 

Hayat Boyu 

Whole Life 

n Yl1 Muayyen Vade1i 

n Year Term Insurance 

n Yl1 Muhte1it 

n Year Endowment 

h Yl1 Odeme1i 

Hayat Boyu 

h Payment Years 

Whole Life 

h Yl1 Odeme1i 

n Yl1 Muhte1it 

h Payment Years 

n Year Endowment 

n Yl1 Hayat Kaydl 

n Year Pure 

Sembo1ii 

Symbol 

tV(Ax) 

t Vn(Ax:n1 

tV(Ax:~ 

hV(A ) 
t x 

t hV(Ax:n? 

V 
t x:ii\ 

PROSPEKTiF FORMUL - PROSPECTIVE FORMULA 

tV(Ax) = Mx+t - YF(Ax) • Nx+t 

V (A -) = M - M - YF. (A). (N - N ) t n x:nr x+t x+n x:iiI' x+t x+n 

V(A) = M - M + D - YF.(A ).(N - N ) t x:nr x+t x+n x+n x:fiY x+t x+n 

h 
t V(Ax) = Mx+t - hYF(Ax)·(Nx+t - Nx+h) t<h 

(5.5) 

(5.6) 

(5.7) 

(5.8) 



hV(A
X

) = Mx+t t 
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t~h (5.9) 

h 
t V(A ) = (M +t - M + + D + ) - hYP·(A i'il).(N +t - N +h) t<h (5.10) x:n x x n x n x: x x 

hv(A _) = M - M + D t x:iij' x+t x+n x+n 

v = D - (YP - ) . (N - N ) t x:ii1 x+n x:iiI' x+t x+n 

RETROSFEKTiF FORMtiL - RETROSPECTVE FORMULA 

tV(A ) = YP(A ).(N - N t) - (M - M +t) x x x x+ x x 

V (A-) = YP(A ).(N - N ) - (M - M ) 
t n x:Dr x:rn x x+n x x+t 

V(A .) = YP(A).(N -N ) - (M - M ) t x:iiI' x:Dr x x+t x x+t 

h 
t V(Ax) = hYP(Ax)·(Nx-Nx+t) - (Mx - Mx+t ) 
(t~h i~in prospektif formlil kullanlllr.) 

(For t~h prospective formula is used.) 

h 
t V(Ax:~) = hYP(Ax:~·(Nx - Nx+t ) - (Mx - Mx+t ) 
(h~t~n i~in prospektif formlil kullanlllr.) 

(For h~t~n prospective formula is used.) 

v = (YP ).(N - N ) t x:iil x:nr x x+t 

5.2. Matematik Iar§111g1n Hukuki Yonli 

h~t<n (5.11) 

(5.12) 

(5.13) 

(5.14) 

(5.15) 

t.;:h (5.16) 

t<.h (5.17) 

(5.18) 

Sigorta Murakabe Kanunu'nun 12. maddesinde §u hliklimler 

mevcuttur. "Sigorta ve Reaslirans ~irketleri yapacaklarl sigorta 

akidleri dolaYlslyla, sigortalllarlna vaki taahhlidlerine kar§lllk 

olmak lizere, Hazine ve Dl§ Ticaret Mliste§arllgl emrine biri sabit 

digeri mlitehavvil iki nevi teminat gostermege mecburdurlar." 

Bu maddede riyazi ihtiyatlarln safi prim lizerinden hesaplanmasl 

gerektigi belirtilmi§tir.Bu kanunla birlikte teminatlarln yaplslnl 

dlizenleyen ilgili makamlarln tamimleri ve yazllarl da mevcuttur. 

- Riyazi ihtiyatlar her sene hesaplanlr ve riyazi ihtiyat icmal 

tablosu adl altlnda gosterilir. 

- Bu tablonun bir aktlier taraflndan onaylanmasl gerekir. 
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- Hesaplanan toplam riyazi ihtiyat Hazine ve Dl~ Ticaret 

Mliste~arllgl adlna bloke ettirilir. ~irket teminat kar~lllgl olarak 

menkul ve gayrimenkulli gosterebilir. 

BtlLtlM 6. TENZiL - i~TiRA - iKRAZ 
6.1.Tenzil 

Hayat Sigortalarl Genel ~artlarlnln 8. maddesinde yer alan 

"Mliemmen meblagln indirilmesi" ilk tiC; senenin primi odendikten sonra 

mliteakip pr'imler herhangi bir sebeple odenmedigi takdirde mliemmen 

meblagln ne ~ekilde indirilecegini aC;lklar.Buna gore: 

a) Muhtelit ve 0 kategoriye dahil sigortalarla mlieccel sermayeli 

ve muayyen vadeli sigortalarda mliemmen meblag, odenmi~ olan primler 

yeklinli ile polic;e mliddetince odenmesi icabeden primler yeklinli 

araslndaki nispete gore indirilir. 

b) Vefat ile mukayyet sigortalarda, mliemmen meblag, sigortanln 

tenzil tarihindeki riyazi ihtiyatlndan mliemmen meblagln % 1 i 

dli~lildlikten sonra kalanl sigortallnln 0 tarihteki ya~lna tekablil 

eden tek envanter primine nisbet edilmek suretiyle indirilir. 

Envanter Prim = Safi Prim + idare Masraf1 + Tahsil Masraf1 

± istihsal Masraf1'dlr. Ancak glinlimlizdeki tarifelerde hesaplarda 

envanter prim degil, safi prim kullanllmaktadlr. 

c) indirilmi~ mliemmen meblaglar bu polic;ede yazlll cetvelde 

gosterilmi~tir. MUemmen meblagl indirilen polic;e tutarl, polic;ede 

tayin olunan ~artlar dairesinde odenir. Mliemmen meblagln indirilmesi 

halinde, rnaluliyeti ternin eden sigortalarla rnuhternel iradll, 

ikrarniyeli ve ternettlilU sigortalarda maluliyet irad, ternettU ve 

ikrarniyeye rnliteallik hliklirnler sakit olur. iradll, Muhtelit, Mlirntezic;, 

Cihaz Tahsil Terbiye, Muayyen Vadeli sigortalarda tenzil forrnUlli 

T = K.t / n 

~eklindedir. Burada; 

K = Kapital 

dire 

t = Odenrni~ Mliddet 

n = Sigorta Mliddeti 

Birikimli sigortalarda ise tenzil forrnUlli 

T = V
t

(1 + i)n-t 



~eklindedir. Formtilde 

dir. 

V
t 

= Matematik Kar~lllk 

i = Tarife Teknik Faizi 

t = Odenmi~ Mtiddet 

n = Sigorta Mtiddeti 

6.2. j~tira 
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Hayat Sigortas1 Genel §artlar1n1n 9. maddesine gore §irket, 

en az ti~ senenin primi odenmi~ olan sigortaY1 akidin istegi tizerine 

ve poli~enin iadesi mukabilinde i~tira edebilir. 

a) Muhtelit, muayyen vadeli ve bu kategorilere dahil 

sigortalarda 8. maddesinin a f1kras1na gore indirilmi~ olan mtiemmen 

meblag1n geri kalan mtiddeti i~in % 5 iskontosu ile, 

b) Vefat ile mukayyet sigortalarda i~tira talebi tarihindeki 

riyazi ihtiyattan hentiz itfa edilmemi~ bulunan istihsal masraflar1n1ll 

tenzili suretiyle, 

c) Mlieccel sermayeli sigortalarda odenmi~ primler tutar1ndan 

en fazla bir seneligin indirilmesiyle, 

elde edilir. 

Birikimli sigortalarda i~tira degeri genelde matematik kar~lllga 

e~ittir. 

6.3. Ikraz 

Hayat Sigortalar1 Genel §artlar1n1n 10. maddesine gore; En 

az li~ senenin primleri odendikten sonra §irket : poli~enin terhini 

mukabilinde, akide 9. maddede yaz1l1 i~tira k1ymetinin % 95 ine kadar 

bor~ verir. Bor~,§irket~e tanzim ve akit taraf1ndan imza edilecek 

bor~ senedinde yaz1l1 ~artlar dairesinde verilir. 

Borcun faizleri, bor~ senedinde yaz1l1 tarihlerde odendigi mliddet~e 

poli~enin ylirlirltigtine hale 1 gelmez. Faizler vadelerinde odenmeyecek 

olursa §irket, akide bir ihbar mektubu gondererek borcunu i~lemi~ 

faiz ve masraflar1yJa beraber li~ ay i~inde odemege davet eder. Bor~ 

bu mliddet i~inde odenmemi~ olursa §irket sigortaY1 resen i~tira etmek 

suretiyle alitag1n1 i~lemi~ faiz ve masraflar1yla birlikte tahsil 

eder. Kalan da akidin hesab1na alacak kaydolunur. 
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BOLUM 7.MUlITELiF HAYAT SiGORTA TARiFELERi 

7.1. Muhtelit Sigorta Tarifesi 

Muhtelit sigorta, sigortall ~ahsln anceden belirtilen sUreden 

daha once olmesi veya sUre sonunda hayatta kalmasl halinde bir kapital 

ademegi angoren sigortadlr. Diger bir anlamda geyici slireli alum 

sigortasl i1e ertelenmi~ hayat sigortalarlnln toplamldlr. 

FormlilU ayrlk olarak yazarak, bu tarifeye ait bir defallk safi 

primi A~:~ ile gosterirsek; 

I 

A = A + E x:'iil x:ii1 n x 

dir. 

Komlitasyon saYl1arl cinsinden ise: 

(3.1) ve (3.72) formUllerinden 

I 
A = ( (M - M ) / D ) + ( D / D ) x:ru x x+n x x+n x 

=(M -M +D )/D x x+n x+n x 

olur. 

(7.1) 

Yukarldaki formli1 alUm kapita1inin hay at kapita1ine e~it olmasl 

durumunda geyer1idir.Gene1 bir formli1 yazacak olursak; 

L GlUm Kapitali, 

K Hayat Kapita1i olsun. Yukarldaki formUl: 

, 
A iiJ = ( ( L. (M - M + ) + K.D + ) / D x: x x n x n x (7.2) 

~eklinde olur. 

Eger sigorta11 taahhlidUnU yerine getirmek iyin Yl1l1k taksitler 

halinde primi ademek isterse, daimi, klsaltllml~, ertelenmi~, 

erte1enmi~ ve klsa1tllml~ olmak uzere dart ~ekilde adegebi1ir. 

a) Yl111k Primin Daimi Olmasl 

yP = A' / a 
x: ii\ x.: iil x 

= ( (M - M + + D + ) / D ) / (N / D ) x xn xn x x x 
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yP =(M -M +D )/N 
x:iil x x+n x+n x 

b) Yl111k Primin m Yl1 Ertelenmi§ Olmasl 

I '. 
yP =A 1 a 

ml x:m x:'iiJ m I x 

= ( ( Mx - Mx+n + Dx+n ) 1 Dx ) 1 ( Nx+m 1 Dx ) ) 

n>m ise; 

= ( (M - M + D ) 1 ( N » x x+n x+n x+m 

c) Yl111k Primin k Yl1 Klsaltl1m1§ OlmaSl 

yP = A' 1 a 
Ik x:iil x:iil x:iil 

(7.3) 

(7.4) 

=«M -M +D )/D )/«N -N )/D) 
x x+n x+n x x x+k x 

= ( (M - M + D ) 1 (N + N » x x+n x+n x x+k 
(7.5) 

d) Yl111k Primin m Yl1 Ertelenmi§, k Yl1 Klsaltl1m1§ Olmasl 

yP =«M -M +D )/D )/«N -N )/D) 
mlk x:iil x x+n x+n x x+m x+m+k x 

= ( (M - M + D ) 1 ( N - N ) x x+n x+n x+m x+m+k 
(7.6) 

Bu yapl1an a~lk1ama1ar1a bir ornek verecek olursak, n Y11 slire1i 

bir sigortada, sigorta11 n sene i~inde ollirse K kadar kapita1, n Y11 

sonra hayatta ka11rsa odedigi prim1erin iade edi1mesi durumunda Y1111k 

safi prim formli1li: 

yP = ( K.( M - M ) + n.YP D ) 1 (N - N ) 
x:ii\ x· x+n x:n(x+n x x+n 

yP • (N - N ) = ( • (M - M ) + n. yP ~D 
x:~ x x+n x x+n x:n. x+n 

yP • (N - N - n.D ) = K. (M - M ) 
x:iil x x+n x+n x x+n 

YPx:ii1 = ( K.( Mx - Mx+n ) 1 ( Nx - Nx+n - n.Dx+n ) (7.7) 

Hayatta ka1ma ha1inde ~ift kapita1 odeme1i muhte1it sigorta 
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tarifesinde sene1ik safi prim formli1li: 

JP = ( (M - M + 2.D ) / (N - N ) 
x:~ x x+n x+n x x+n (7.8) 

Vefat ha1inde ~ift kapita1 odeme1i muhte1it sigorta tarifesinde 

sene1ik safi prim formli1li: 

JP = ( 2.( M - M ) + D ) / (N - N ) x:ii1 x x+n x+n x x+n 

Ucret1eri aza1an muhte1it sigorta: 

I 

Mak t u Pr im ; A iil = (M - M + D + ) / D x:n x x+n x n x 

Sene1ik primde ise, aza1ma Y111 ye hangi oranda aza1aca~ln1 

bi1memiz gerekmektedir. 

JP = ( (M - M + D ) / ( (N - N - d.(S -x:ru x x+n x+n x x+n x+t 

(7.9) 

(7.10) 

S + - (n-1).N » (7.11) x n x+n 

d: aza1ma oran1 ye 

t: primin aza1maya ba~lad1~1 Y11d1r. 

Ayn1 formli1 artan muhte1it sigorta i~in; 

d: artma oran1 ye 

t: primin artmaya ba~lad1~1 Y11 olursa; 

JPx:ro= ( (Mx - Mx+n + Dx+n ) / ( Nx - Nx+n + d.(Sx+t - Sx+n 
- (n-1).(N + ») (7.12) x n 

Ornek: 

Bu sigortada be1irti1en kapita1, sigorta1anan ki~inin sigorta 

sliresi sonunda hayatta ka1mas1 ha1inde kendisine, sigorta sliresi i~inde 

Yefat1 ha1inde menfaattar1ar1na odenir. 

Teknik Esas1ar ; 

Senelik Safi Prim: Sp = ( (M - M + D + )/ (N -"N + » (7.13) x x x+n x n" x x n 
(JPx :nY 

Senelik Tarife Primi: Tp = JP ;n / ( 1 - (0{ + eo + 1$ ) (7. 14 ) x x:n. r 
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Formlilde getren; 0( :idare maSrafl 

~ : istihsal komisyonu 

~ :tahsil maSrafl olup,tlim ~arjmanlar tarife 

priminin belli bir oranlna e~ittir. 

Riyazi Ihtiyat: ( Sp +t ;::-"1::'1 - Sp ii1) • a +t ~t x :n-LI x:n x :n-LI 

. . n-t 
I~tira Klymeti: I = T.V 

Tenzil Klymeti: T = K.t / n 

i= Teknik Faiz 

K= Kapital 

t= Prim Odeme Sliresi 

n= Politre Suresi 

Bu ornege saYlsal degerler vererek, li~ lilkede kullanllan vefat 

tablolarl araslnda yapllan kar~lla~tlrrnada tlirn lilkeler i~in; 

x = 20 Tahsil Masrafl = 0,025 • Tp x 
i = %9 idare Masrafl = 0,025 • Tp x 
n = 10 istihsal Kornisyonu = 0,15 .Tp x 

olarak allnrnl~; 

Tlirkiye i~in CSO 53-58, Amerika i~in CSO 80 Erkek ve Kadln,italya 

i~in italyan 81 Erkek ve Kadln, tablolarl kullanllrnl~tlr. 

TABLO VI MUHTELIT HAYAT SIGORTASI iHTIYAT VE PRiMLERI 

TABLE VI RESERVE AND PREMIUMS OF ENDOWMENT INSURANCE 

Vefat Tablolarl 

Mortality Table 

CSO 53 - 58 

CSO 80 Erkek 

Male 

CSO 80 Kadln 

Female 

Italyan 81 

Erkek Male 

Italyan 81 

Kadln Female 

SPx 
%0 

61,401 

61,396 

60,985 

60,963 

60,584 

Tpx 
%0 

76,751 

76,745 

76,231 

76,203 

75,730 

V5 

%0 

358,725 

358,616 

360,207 

359,799 

360,879 
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Bu ~all§mada kullanllan allim tablolarlna gare 20 ya§lndaki bir 

ki§inin on bin ki§ide slraslyla allim ve ya§am olaslllklarl; 

Q20 P20 

CSO 53 -58 17 ,9 9.982,1 

CSO 80 Erkek 19,0 9.981,0 

CSO 80 Kadln 10,5 9.989,5 

Italyan 81 Erkek 11 ,0 9.989,0 

Italyan 81 Kadln 3,9 9.986,1 

§eklindedir. 

Muhtelit tarifede inceledigimiz arnege bakacak olursak, 

hesaplamalar sonucu en pahall primin CSO 53 - 58 tablosundan ~lktlgl, 

bunun arkaslndan slraslyla CSO 80 Erkek, CSO 80 Kadln, Italyan 81 

Erkek ve Italyan 81 Kadln geldigi garlilmektedir. 

Sazkonusu tarifeye ait safi prim formlilli; ge~ici slireli alUm 

sigortasl ile ertelenmi§ hayat sigortasl formlillerinin toplaml 

oldugundan, net primde sozkonusu tablolarla yapllan hesaplamalarda 

bliylik bir fark garlilmemi§tir. 

Tabloda riyazi ihtiyat hesabl sadece be§inci sene i~in 

yapllml§,burada da bulunan rakamlar birbirine yakln ~lkml§, yine en 

fazla ihtiyat CSO 53 - 58'de en aZl ise Italyan 81 Kadln tablosunda 

garUlmli§tlir. 
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7.2. Mlimtezi~ Sigorta Tarifesi 

Mumtezi~ sigorta muhtelit sigorta gibi hem oltim,hem de sure 

sonunda hayatta kalma halirii teminat alt1na alan bir sigorta turtidtir. 

Ancak mtimtezi~ sigortan1n muhtelitten fark1, sigortal1n1n sure i~inde 

olmesi veya stire sonunda hayatta olmas1 halinde kapitali almas1 ve 

hayatta kal1p kapitali ald1ktan sonra oltinceye kadar ticret odemeksizin 

altime kar91 sigortal1 kalmas1d1r. Stire sonuna kadar muhtelit sigorta 

ile ayn1 olan mumtezi~ sigorta, x+n Y1l sonra hayatta kalma halinde, 

bu tarihten sonra olunceye kadar devam edecek altim sigortas1n1n tek 

priminin x+n Y1l sonra hayatta kalma hali ile ~arp1lmas1 sonucunda 

ek teminat1 verir. Primlerin Y1ll1k odenmesi durumunda; 

Sp iiI= «M -M +D )/(N -N ))+(D I(N -N )).(M ID ) x:n x x+n x+n x x+n x+n x x+n x+n x+n 

Bu formtilde; 

a)(M -M +D + )/(N -N ) olan boltim muhtelit sigorta k1sm1n1 x X+B x n x x+n 

b)(D )/(N -N + ) olan bolum mtieccel sermaye k1sm1n1 x+n x x n . 

c)M + ID olan baltim vefat sigortas1 k1sm1n1 
x n x+n 

gostermektedir. 

Formtiltin aY1r1m1ndan 

Sp = «M -M +D )/(N -N )) + «M I(N -N )) 
x:~ x x+n x+n x x+n x+n x x+n 

Sp = «M -M +D +M )/(N -N )) x:ii1 x x+n x+n x+n x x+n 

= «M +D + )/(N -N + )) x x n x x n (7.15) 

elde edilir. 

Primin bir de fad a maktu gekilde yat1r1lmas1 halinde safi prim; 

formtil (3.1) ve (3.67)'den (M + D + )/D geklinde olur. x x n x 
Mtiddet so nu geldiginde ki9i hayatta ise belli bir kapitali olur. 

Sigortal1 hayat1 boyunca ayn1 miktar ile sigortal1 kalabilir, veya 

ana kapitali al1p gerisini taksitlere baglayabilir.Bir ba9ka se~enek 

de ana kapitali al1p digeri ile hay at ve olum sigortas1 

yapt1rabilmesidir. 
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Ornek: 

Bu ye~it sigortalarda ternin edilen rneblag,sigortall rnUddet 

sonundan evvel vefat ederse rnenfaattarlarlna derhal adenir. Sigortall 

vade sonunda hayatta kaldlgl takdirde ise a~aglillllii dart dururndan birini 

tercih edebilir. 

1. Ternin edilen rneblagl hernen aldlgl gibi Ucret aderneksizin 

aynl rneblag Uzerinden vefat haline kar~l sigortall kallr. 

2. Ucret aderneksizin ternin edilen rneblag Uzerinden vefat haline 

kar~l sigortall kalrnakla beraber, her sene alUncege kadar tarifede 

rnUddet sonundaki ya~lna tekabUl eden ilk iradl vade sonunda ba~larnak 

lizere, bir irad allr. 

3. Vefatlna kadar her se ne rnUddet sonundaki ya~lna tekabUl eden, 

ilk iradl vade sonunda ba~larnak Uzere, bir irad allr. 

4. Tarifede rnUdQet sonundaki ya~lna tekabUl eden munzam teminatll 

rneblagl alarak, sigorta ile alakaslnl keser. 

Teknik Esas1ar 

Safi Primler : 

Maktu Safi Prim: I m= (M + D ) / D (7.16) x:n x x+n x 

Y1111k Safi Prim : yP ~ = ( (M + D + ) / (N - N » (7.17) x:n, x x n x x+n 

Tarife Prim1eri : 
I 

Maktu Tarife Primi : I nI = I iiI / ( 1 - (ex +?, +1S) ) x:n, x:n r 

I 
Y1111k Tarife Primi : yP ii1 = yP iiI / ( 1 - (ex + Po + ~) ) x:n x:n t" 

Formli1de geyen; 0( :idare rnasrafl 

~:istihsal kornisyonu 

(7.18) 

(7.19) 

~:tahsil masrafl olup, tUrn ~arjmanlar tarife 

priminin belli bir oranlna e~ittir. 

Riyazi Ihtiyatlar: 

1. Sigorta MUddeti iyinde 

a) Ucretli Rezervi : tVox:iil = Ix+t:n-t) - YPx:ii\ • ax+t:n-tl (7.20) 

b) Tenzil Rezervi 1 
V iil = T iil' A =-r'I t x: t x:n x+t:n-LI 

(7.21) 
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2. Sigorta Mliddetinin Bitiminden Sonra 

a) Birinci Durum i~in V
2 = A n+t x:m x+n+t 

b) ikinci Durum i~in 3 V =A +R.a n+t x:m x+n+t x+n+t 

c) ti~lincli Durum i~in 4 V = R. a n+t x:ii1 x+n+t 

R = Tarifede mliddet sonu ya91 hizaSlnda gosterilen irad tutarl. 

Tenzi1 K1ymeti: 

" " 
t T ii1=K.Ct.YF -)In.YF ii1 x: x:nr x: 

= K • t In (K Sigorta Kapitalidir. ) 

i§tira K1ymeti: 

1. Sigorta Mliddeti i~inde 

t i X O ii1 = t T V
n

-
t 

. x:iiI . 

Tenzil Klymeti i 9tirasl: 

i = T • Vn- t 
t x:ii1 t x:iil ( t: i 9tira Tarihi ) 

2. Sigorta Mliddetinin Bitiminde:(Yalnlz Birinci Hal i~in) 

DURUMI 

R = A n+t x+~ x+n+t 

MiMrEzi<; SiGORTANIN iRAD VE MUNZAM TEMiNATLI 

DURUMLARINA AIT TEKNIK Nor 

1000 + C 1000 + CD + IN + ) -1 ) x n x n 

(7.22) 

DURUMII 1000 • CD IN ) + 1000 • CM + IN ) - 1 x+n x+n x n x+n 

DURUMIII 1000 • (M + ID + ) + 1000 x n x n 
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Ornegimize ait saYlsal degerler vererek li~ lilke araslnda 

kar911a9tlrma yapacak olursak 

Ortalama ya9, teknik faiz, poli~e sliresi, riyazi ihtiyatln 

hesaplandlgl tarih ve 9arjmanlar bir onceki ornekle aynl olmak lizere, 

yapllan ~al19manln sonucu a9agldadlr. 

TABLO VII MUMrEZiC; HAYAT SIGORTA TARlFESi IHTiYAT VE PRiMLERI 

TABLE VII RESERVE AND PREMIUMs OF PAID UP INSURANCE 

Vefat Tablolarl X20:fim 
Mortality Tables %0 

CSO 53 - 58 451,247 

CSO 80 

Erkek, Male 

CSO 80 

Kadln, Female 

Italyan 81 

Erkek, Male 

italyan 81 

Kadln, Female 

447,961 

441,530 

443.883 

434,874 

yp 20:10\ 
%0 

64,966 

64,491 

X20 ::iOI 
%0 

564,058 

YP20:iO/ 
%0 

81,208 

559,951 80,613 

63.384 551,913 79,229 

63,712 554,854 79,639 

62,255 543.593 77,819 

o 
5

V 20:m 
%0 

438,348 

434,811 

430,828 

433,060 

426,321 

Mlimtezi~ sigorta tarifesi ile ilgili ornegimizde safi prim 

formlilli ollimlin herhangi bir anda olmasl ile ertelenmi9 hayat sigortasl 

formlillerinin toplamlna e9ittir. 

Tabloya baktlglmlzda yine en fazla primin eso 53-58 tablosundan 

~lktlglnl, bunu slraslyla eso 80 Erkek,italyan 81 Erkek, eso 80 Kadln 

ve italyan 81 Kadln vefat tablolarlnln takip ettigini gorliyoruz. 

Riyazi ihtiyatlara baktlglmlzda hesaplamalar sonucu yukarldaki 

Slranln bozulmadlgl ve yine rakamlarln birbirine ~ok yakln ~lktlg1 

izlenmektedir. 
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7.3. Gocuklar i~in Yeti§tirme Tahsil ve Cihaz ( ~yiz ) 

Sigorta Tarifesi 

Bu tarife temel tarifeden sigortall bir kimsenin (akid), 

menfaattar gosterdigi ~ocugun yeti9tirme, tahsil ye cihaz (~eyiz) 

masraflarlnl kar91lamak Uzere dUzenlenmi9tir. 

1.Bunu temin i~in temel tarifeden sigorta11 bir kimse, 0 - 18 

ya9 araslndaki ~ocugu menfaattar gosterecektir. 
\ 

2. Sigorta sUre si ~ocugun 18 ila 25 ya9 araslnda herhangi bir 

ya9ta son bulmak Uzere sigortall (akid) taraflndan tesbit edilecektir. 

3. Sigorta sUresi sonunda sigortall (akid) ye menfaattar ~ocuk 

hayatta iseler 0 gUne kadar birikmi9 kar payl tasarruf kapitali ~ocuga 

odenecektir. 

4. Sigorta sUresi sona ermeden sigortall (akid) olUrse ye ~ocuk 

hayatta ise temel tarife 9artlarl geregince tediyesi gereken kar payl 

dahil tasarruf kapitali ye alUm tazminatl toplamlnln belli bir yUzdesi 

ornegin ileride bizim yerecegimiz misalde % 10'u derhal ~ocuga 

odenecek, bakiyesi yeni bir kapital ye iradln pe9in (tek) primi kabul 

edilerek derhal ba9layan ayllk irad ye sUre sonunda odenecek kapitale 

donU9tUrUlecektir. 

5. Yukardaki madde geregince bulunan kapitalin belli bir 

yUzdesinin (ornegimizde %10'nun) 1/12'si olUmU takip eden ay ba91ndan 

itibaren ~ocuga, yeti9tirme ye tahsil masraflarlnl kar91lamak Uzere 

sUre sonuna kadar ayllk irad, sUre sonunda ise kapitalin tamaml 

odenecektir. 

6. Qocuk, irad almakta iken sUre sonundan once olUrse, sUre 

sonuna kadar odenmesi gereken iradlar ile sUre sonunda odenecek 

kapitalin pe9in sermaye degeri (Riyazi ihtiyat) ~ocugun kanuni 

yarislerine odenecektir. 

7. Sigortall (akid) sag iken ~ocuk sigorta sUresinden once 

olUrse, bu kloz hUkmU ortadan ka1kar. Sigorta temel tarife §artlarlna 

gore sUre sonuna kadar deyam eder. 

8. Bu kloz teminatl, ~irket'in kar payl planlndan aynen 

faydalandlrlllr. Bu sure tIe tahakkuk eden k~r payl, pe9in (tek) prim 

kabul edilerek ~ocuk i~in temin olunacak kapital ye irad tutarl her 

Y11 artlrl1lr. 

Teknik Esaslar : 

K = olUm tarihindeki k8r payll ye fat tazminat1 

0,1 • K = Ornegimizde olUm tarihinde odenecek pe9in tazminat 



d1r. 

- 83 -

0,9 • K = Kapita1 ve irada donli9tlirli1ecek tazminat 

x = Qocugun irad ba91ang1clndaki ya91 

n = Sigorta sliresi 

i = % 9 Teknik faiz 

a (12)= Garantili(serten) irad tutar1 
n 

Slire Sonu Kapitali K = 0,9 • K I (Vn +~ a (12)) 
n n 

= 0,9 • K I (Vn + 0,1. A (12)) 
n 

Y11hk had Tutarl- R = c:>< • K =. 0,1 • K 
n n 

Ayl1k irad r = R I 12 

a (12) = (1/12).( (1_v)/(1_v1/12) ). ( (l-vn)/(l-v) ) 
n 

= 0,96156719 • a n 

Tarife Safi Primi: 

Sp iil = vn 
+ 0,1. ( «M -M + ) ID ) + am - a m) x: x x n x n x:n 

= (vn + O,l.(am- a m(m)) + 0,1. ( (M -M )/D ))/a ~ n x:n x x+n x X:.q 

= ( (vn + O,l.(a - a =(m))/a iiI ).( 0,1.( (M -M + )/(N -N + ) ) n x:n, x: x x n x x n 
(7.23) 

vn, sigorta11 hayatta da olsa olmli9de olsa mliddet sonunda 

odenecek birim kapita1in pe9in degeridir. Sigorta ettirenin ollimli 

ha1inde hemen odenecek %10'luk kapita1 ( (M - M + ) / D ).0,1 formli1li x x n x 
i1e e1de edi1ir. n Y11 slire i1e mutlak surette odenecek rant tutar1ndan 

(a =R ), x ya91da bir ki9i i~in hayatta ka1d1g1 n Y11 slire i1e m defa 
n n 

odenecek rant1n (a ) ~lkart11mas1 ise, ollimlinden sonra sigorta11 x:nr 
~ocuga odenecek rant1 gosterir. Bu rant kapita1in %10 'u tutar1nda 

olacag1ndan al1nan fark 0,1 i1e ~arp111r. 

Riyazi ihtiyat : 

V
t 

= K • ( vn- t + ° 1 a (12)) 
n ' • n-t, (7.24) 
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Kapital ve irad Faktoru Tablosu 

Ornek Sureler n (12) n (12) v a v +0,1 a n n 

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 10,29513 1,14548 

Tenzi1 Kl.ymeti : 

T = K.t In 

i:;;tira Kl.ymeti : 

. n-t 
I = T. ( 1 I (1+i) ) 

SaYlsal ornegimizde ortalama ya9, teknik faiz, poli~e sliresi, 

riyazi ihtiyatln hesaplandlgl tarih, ve 9arjmanlar onceki tarifelerle 

aynl dlizenlenmi9tir. ihtiyat hesablnda slire so nu kapitali 100.000.-

n i~in li~ lilke araslnda yapl1an kar911a9tlrmanln ozet tablosu ise 

90yledir; 
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TABLO VIII 

TABLE VIII 

c;ocuKLAR i~iN TAHSiL SiGORTASI iIrriYAT VE PRiMLERi 
RESERVE ANDPRFMIUMS FOR CHILDRENS EDUCATION 

Vefat Tab101an. 

Mortality Tables 

CSO 53 - 58 

CSO 80 

Erkek, Male 

CSO 80 

Kadln, Female 

ita1yan 81 

Erkek, Male 

ita1yan 81 

Kadln, Female 

SP20:IOl 
%0 

603,436 

603,269 

601,684 

601,483 

599,977 

TP20:IO] 
%0 

754,295 

754,086 

752,105 

751,853 

749,971 

V5 

105,761 

105,761 

105,761 

105,761 

105,761 

Tablodan ~lkan sonuca gore yine en pahall primin CSO 53 -58 

vefat tablosundan hesaplanml~ oldugu, arkadan CSO 80 Erkek, CSO 80 

Kadln, italyan 81 Erkek ve italyan 81 Kadln vefat tablolarlnln 

birbirlerini izledigi gorulmektedir. 

Tarifenin riyazi ihtiyat formulU komUtasyon fonksiyonlarlna 

bagll olmaYlp, kapitale, birim kapitalin pe~in degerine ve ayllk ranta 

dayalldlr. Bundan otUrU turn olUm tablolarl i~in ihtiyat e~it ~lkml~tlr. 
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7.4. Birikimli Sigorta Tarifesi 

Son Ylllarda olduk~a yayglnla~an bu tarife bir tur BankaClllk 

Hayat Sigortasl birle~iminden ibarettir. Sigortalldan Yllllk prim 

allnmakta, bunun bir klsml ile belirli bir kapital uzerinden C ID 
x x 

formulu ile saptanan senelik alum tazminatl kar~llanmakta, diger bir 

klsml ise i faiz oranl ile faizlendirilmekte, yani biriktirilmektedir. 

Hesaplamalarda kolayllk saglamak amaclyla, senelik alum rizikosunu 

kar~llayan prim, bulunan bir ortalama ya~ uzerinden allnmaktadlr. 

Birikimli sigortanln formulunu a~agldaki ~ekilde kurabiliriz. 

Glum rizikosunu kar~llayan primi Sp ve sigortalldan allnan Yllllk x 
primi de YF ile gosterirsek birikime kalan klslm B=YF-Sp olur. 

x 
Birinci Yll sonunda B1=B.(1+i) kadar bir miktar birikmi~ olur. 

Ikinci Yllda allnan YF primden dolaYl buna B kadar bir miktar 

ekleneceginden ikinci Yll sonunda biriken klslm; 

B2 = ( B.(l+i)+B ).(l+i) 

= B.(1+i)2 + B.(l+i) 

olur. Bu ~ekilde devam ederek n'inci Yll sonunda biriken klslm; 

B = B.(l+i)n + B.(l+i)n-l + ..• + B.(1+i)2 + B.(l+i) 
n 

= B.( (l+i)n + (l+i)n-l + ..• + (1+i)2 + (l+i) ) 

= B.(l+i).( (l+i)n-l + (1+i)n-2 + •.. + (l+i) + 1 ) (7.25) 

n Yll sure ile adenen birer liranln n'inci Ylldaki toplam degerine 

S adl verilirse; 
n 

S = (l+i)n-l + (1+i)n-2 + ..• + (l+i) + 1 
n 

. n n. n-l n-2 (1+1) = r lse S = r + r + •.. + r + 1 n 

E~itligin her iki taraflnl r ile ~arpallm; 

" 



- 87 -

n n-1 2 r.5 = r + r + ... + r + r 
n n-1 n-2 

-5 =r -r + ... -r-1 
n 

r.5 - 5 = rn - 1 n n 

5 = (rn - 1) / (r-1) 
n 

= ( (1+i)n - 1 ) / (1 + i - 1) ) 

= ( (1+i)n - 1 ) / i 

elde edilmi~ olur. 

Odenecek bir liranln B lira olmasl halinde; 

5 = B. ( (1+i)n - 1 ) / i 
n 

(7.26) 

(7.27) 

dir.Yukarldaki formlilde parantez i~indeki toplamln S le e~it oldugunu 
n 

gordUk. Yerine koyarsak; 

B =B.(1+i).S n n 

ve 5 yerine formUl (7.27'den)degerinl yazarsak; 
n 

B = B.(1+i).( (1+i)n - 1 ) / i 
n 

bulunmu~ olur. 

Yukarldaki B formlilUnU bir toplam ~eklinde ~oyle ifade edebiliriz. 
n 

n n 
B = B. 2: (1+i) 

n n~ 

ote yandan (1+i)n = 1/vn oldugundan 

n n 
B = B. ~ 1/v 

n n=1 

~eklinde yazllabilir. 

Birikim sigortaslnda sigortall sUre i~inde olUrse hak sahiplerine 

alUm kapitaline ek olarak 0 gUne kadar birikmi~ klslm odenir. SUre 

sonunda hayatta kalma halinde ise sigortall sadece birikmi~ olan 

~ 
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miktara hak kaZanlr. 

Ornek: 

Grnek tarifemizde sigorta giri~ ya~l 18'dir. 

- Sigorta sUre si en fazla 10 Ylldlr. 

- GlUm teminatl Yllllk primin A katl olarak tesbit edilmi~tir. GlUm 

teminatlna sigortallnln birikmi~ kapitali ile varsa k~r paylarl da 

ilave edilir. 

Teknik Esaslar : 

Teknik Faiz = i 

Ortalama Ya~ = x 

Vefat Sigortasl 

Safi Prim FormUlU = C /D x x 

Yllllk Temel Prim = yP 

Yllllk Vefat Teminatl = YP.A 

Yllllk Vefat Teminatl Primi = YP.A.(C /D ) x x 

l}arjmanlar 

Yllllk idare Masrafl =O(.YP 

Yllllk Tahsil Masrafl = ~ • yP 

1. Yll istihsal Komisyonu = % 45 • yP 

2. Yll istihsal Komisyonu = % 20 • yP 

3. Yll istihsal Komisyonu = % 15 • yP 

Tasarruf Sigortasl 

Kapital Te§kili (K) 

1. Yll Sonunda YP(1- 0( -%45- ~ -(Cx/D) .A). (1+i) = 1:1 

2. Yll Sonunda (Kl+YP.(1-O<-%20-~-(Cx/Dx).A) ).(1+i) = K2 

3. Yll Sonunda (K2+YP.(1-oi.-%15-~-(C ID ).A) ).(1+i) = 1:3 x x . 
4. Yll Sonunda (1:3+YP(1-O< - ~ -(Cx/Dx) .A) ). (1+i) = K4 

n. Yll Sonunda (I: I+YP .(1-oC.- F.-(C /D ).A) ).(1+i) = I: 
~ r x x n 

Riyazi ihtiyat : 

(7.28) 

(7.29) 

(7.30) 

(7.31) 

(7.32) 



Tenzil 

v = K t t 

a) Tenzil Kapitali 

T = K, r(n-t) 
t • 

r = (l+i) 

b) Tenzil ihtiyatl 

v = T (n-t) 
t • v 

i§tira : 

Rt = Vt = Kt 

- 89 -

(7.33) 

n: Sigorta sUresi (7.34) 

t: Ba§lang1~tan 0 tarihe kadar 

ge~en sUre 
I 

t: Ba§lang1~tan tenzi1 tarihine 

kadar ge~en sUre 

v: 1 / (1+i) (7.35) 

(7.36) 

Soz konusu sigorta tarifesi i1e i1gi1i, 24 Ekim 1991 tarih ve 

21031 saY111 Resmi Gazete'de yaY1n1anarak ytirUr1tige giren, Sigorta 

ve ReasUrans Arac11ar1 hakk1nda yonetme1ik ~er~evesinde hayat bran§lnda 

faa1iyet gosteren sigorta §irket1erinin 1.1.1992 Y111ndan itibaren 

uygu1ayacak1ar1 tarife1erin MUste9ar11k~a tasdikinde aranan baz1 

§art1ar a§ag1da be1irti1mi§tir. Buna gore; 

- "Sabit prim1i, prim art1§lar1n1n tamamen sigorta11ya 

b1rakl1d1g1 ve prim art1§lar1na gore esnek teknik esas1ar1 olmayan 

tarife1er birikim kapita1 ve vefat tazminat1ar1n1n enf1asyon i1e 

erimesi nedeni i1e onay1anmayacakt1r". 

"1992 Y111 i~in k~r pay11 hayat sigorta1arlnda en az ay11k 

primin 50.000.-TL 01mas1 gerekmektedir". 

- "ChUm ve/veya ya§ama ihtimaline kar§l bir teminat i~ermeyen 

sigorta po1i~e1eri i1e vefat teminat1 veri1digi durum1arda vefat 

teminat miktar1 son ay11k primin 120 kat1ndan az olan tarife1er 

MUste§arhk~a onay1anmayacakt1r" denmi§tir. 

Yukar1~a an11an yonetme1igin 17. maddesince odenecek komisyon 

oran1ar1n1n cari Y11 12 ay11k prim top1am1 esas a11narak be1ir1enecegi 

ve bu oran1ar1n 1. Y11 %45, 2. Y11 %20 ve 3. Y11 %15 'i a§amayacag1 

hUkUm a1tlna a11nml§t1r. 
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Bu tarife i1e i1gi1i ~a11~ma1arda yukar1da bahsedi1en sozkonusu 

~art1ar gozonline a11nm1~ olup, formli11er once Y1111k temel prim YP'ye 

gore dlizen1enmi~, daha sonra TI. lizerinden oransal art1~11, yine TI. 

lizerinden sabit art1~11 ve endeks1i tarifeler lizerine ornekler 

veri1mi~tir. 

Glinlirnlizde olduk~a yayg1n olan bu tarifelerden oransa1 ve sabit 

art1~11 poli~eler piyasada geometrik ve aritmetik art1~11 tarifeler 

olarak sat1lmaktad1r. 

Oransal Art1~11 Sigorta Tarifesi 

(hum Tablosu 

Teknik Faiz 

Ortalama Ya~ 

eso 53 - 58 

i =% 9 

x = 20 

Sigorta Sliresi: n = 10 Yll 

t Y1l1nda Odenen Y1ll1k Prim 

t Y1l1nda Hesaplanan Riyazi Ihtiyat 

Toplu Odeme Yani Slire Sonu Tazminat1 

Primler ve Yllllk Vefat Teminatl 

A) Brut Prim : 

YPt 
V

t 
Kt : Vt 

a) Y1ll1k brut ba~lang1~ primi : YPl = 600.000.-n. 

b) % 30 oransa1 art1~11 mliteakip Y11 primleri YPt = YPl.(1,3)t-l 

B)Yllllk Vefat Teminatl : 10 . YPt 

Riziko Primi 

Ecel ile altim primi : SP20 = 0,001642 

~arjmanlar 

Idare Masrah YPt 0,()25 

Tahsil Masrah YPt 0,025 

Istihsa1 Masraf1: 

1. Y11 YPl %45 

2. Y11 YP2 %20 

3. Y1l YP3 %15 
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TABLO IX 

TABLE IX 

ORANSAL ARTI~LI SiGORTA TARiFESi 

RATED INCREASE INSURANCE TARiFF 

Tasarruf Sigortas1 Capital of Saving 

Kapital Te§kili ( K ) Insurance 

Y1llar (t) Kt (U.) 
Years 

1 316.261 

2 968.414 

3 1.921.631 

4 3.435.981 

5 5.489.043 

10 31.917 .423 

Sigortall §ahls 10 senede toplam 2S.S71.684.-TI. prim odemi§ 

kar§111g1nda 31.917.423.-TI. tasarruf kapitali birikmi§tir. 10. senede 

sigortall §ahsln alacagl toplam kapital ki§inin tasarruf kapitali 

yani riyazi ihtiyatl artl kEr payl ihtiyatldlr. K~r payl ihtiyatl 

§irketin verimlilik oranlarlna gore senelik riyazi ihtiyat lizerinden 

bulunur. Bundan sonra verilen orneklerde t senelik birikim kapitaline 

t senelik k@rpaYl ihtiyatlnln da eklenecegi gozonlinde tutulmalldlr. 

Riyazi ihtiyat ve i§tira 

Vt = Kt = Rt Orneginde 

V10 = K10 = RIO = 31.917.423.-

Tenzil : 

Tenzil Kapitali = Tt 
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ORANSAL ARTI~LI SiGORTA TARiFESi 

RATED INCREASE INSURANCE TARIFF 

Ylllar(t) Tt (,D..) TENziL KAPITALi 
Years PAID UP CAPITAL 

3 3.512.817 

4 5.762.484 

5 8.445.572 

10 31.917 .423 

Sabit Artl~ll Sigorta Tarifesi 

Tarifede kullanllan aliim tablosu, teknik faiz, ortalama ya~, 

sigorta siiresi, Yllllk brUt ba~langl~ primi, ~arjmanlar, riyazi ihtiyat 

formiilii, siire sonu teminatl, oransal artl~ll sigorta tarifesi ile 

aynldlr. Ancak miiteakip Yll primleri ilk sene priminin % 50 artmasl 

~eklinde di.izenlenmi~ olup, ba~langl~ primi YP1 = 600.000.-TI.olmak 

iizere YPt = YP1 • ( 1 + 0,5 • (t-1) ) dir. 

TABLO XI SABiT ARTI~LI SiGORTA TARiFESi 

TABLE XI FIXE INDEX INSURANCE TARIFF 

Tasarruf Sigortasl 

Kapital Te~kili ( K ) 

Ylllar(t) Kt (n..) 
Years 

1 316.261 

2 1.064.366 

3 2.185.082 

4 3.908.143 

5 6.091.560 

10 25.501.882 

Capital of Saving 

Insurance 

Sigortall ~ahls 10 senede toplam 19.500.000.-TI. prim ademi~ 

kar$lllglnda 25.501.882.-n.tasarruf kapitali birikmi~tir. 
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Riyazi ihtiyat ve i~tira 

Vt = Kt = Rt Ornegimizde 

V10 = K10 = RIO = 25.501.882.-

Tenzil 

Tenzil Kapitali = Tt 

TABLO XII 
TABLE XII 

SABiT ARTI~LI SiGORTA TARiFESi 

FIXE INDEX INSURANCE TARIFF 

Yl11ar(t) Tt (n.) 
Years 

3 3.994.415 

4 6.554.347 

5 9.372.620 

10 25.501.882 

TENZiL KAPiTALi 
PAID UP CAPITAL 

Bu tur tarifelerde uygulanan ba9ka bir kapitalizasyon unsuru 

da sene ba91nda tahsil edilen 0 Y1l1n primlerinden, yine 0 Y1la ait; 

Riziko primi, 

Istihsal, idare ve tahsil masraflar1, indirildikten sonra kalan1 

Birikme Fonunu saglayacak birikim unsurudur. 

Sigorta Y1l1 ba91nda tahsil olunacak ve birikime yonelecek 

unsuru, bir evvelki Y1ldan devreden fona ilave etmek ve nemaS1 ile 

Y1lln sonunda hayatta bulunanlar1 bundan faydaland1rmak, kombinezonunun 

esaS1n1 te9kil etmektedir. Yani herhangi bir sigorta senesinde 

Birikme Fonu; Dx+t-l/Dx+t 

formlilunlin tarife bunyesindeki yerini almas1 ile elde edilecektir. 

Kullan1lan Tablo 

Teknik Faiz 

CSO 53 - 58 

% 9 
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Sigorta Ba§lang1c1nda Sigortal1n1n Ya§l x = 20 

( AI' A2, ••• , An ) = ( 1, 2, 3, ••• , n )'inci senelerin ba§lnda 

bir Y1l evvelki BiRiKME FONU'na, cari seneye 

ait senelik ticretin ilavesi, riziko primi ile 

masraflar1n tenzil edilmesinden sonra kalan 

bakiyedir. 

( B1, B2, ••• , Bn ) = ( 1, 2, 3, ••• ,n )'inci senelerin sonunda,sene 

ba§lndaki bakiyenin, sigortal1n1n hayatta 

bulunmaS1 kayd1 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 teminat1 diger ornek tarifelerde oldugu gibi bu tarifede de 

senelik primin 10 kat1d1r. 

YFt .( C20 / D20 ) = YFt • 0,001642 

Bu ornek tarife ba§lang1~ primi 600.000.-TI. olmak tizere mtiteakip 

Y1llarda primlerin sabit olarak 300.000.-TI. artacag1 dti§tintilerek 

dtizenlenmi§ ve elde edilen kapitalin te§kili mtiteakip tabloda ozet 

halinde gosterilmi§tir. 

Tablo ( n. ) Uzerinden Hesaplanml~t1r 

Sigorta Senelik Odenen Riziko istihsal Tahsil ve 

Mliddeti Sigorta Ucretler Primi Masraf1 idare 

Ucreti Toplam1 Masraf1 

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 
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Senelik Birikim A 
t D20+t - 1 Bt 

Sigorta Unsuru D20+t 
Miiddeti 

1 290.148 290.148 1,091954 316.828 

2 660.222 977.050 1,091998 1.066.937 

3 940.296 2.007.233 1,092031 2.191.960 

4 1.400.000 3.592.330 1,092064 3.923.054 

5 1.680.444 5.603.498 1,092086 6.119.502 

6 1.960.518 8.080.020 1,092108 8.824.254 

7 2.240.592 11.064.846 1,092141 12.084.372 

8 2.520.666 14.605.038 1,092173 15.951.228 

9 2.800.740 18.751.968 1,092217 20.481.218 

10 3.080.814 23.562.032 1,092272 25.736.148 

Her iki tarifede de primlerde 300.000.-TI. sabit artl~ kullanllml~, 

ba~langl~ priminin ve ~arjmanlarln her ikisinde de aynl oldugu 

varsaYllml~tlr. Aynl primlerle hesaplanan birikim kapitallerine gore 

ikinci ornekte bulunan kapital, ilk ornekten 234.266.-TI. daha fazla 

olup, sigortalllarln lehinedir. 

Riyazi ihtiyat ve i~tira 

v = K = R t t t ornegimizde 

V10 = K10 = RIO = 25.736.148.-

Tenzil 

Tenzil Kapitali : Tt 

TABLO XIII 

TABLE XIII 

SABiT ARTI~LI SiGORTA TARiFESi 
FIXE INDEX INSURANCE TARIFF 

Years 
Y111ar (t) 

3 

4 

5 

10 

Tt (n. ) 
4.006.989 

6.579.354 

9.415.612 

25.736.148 

TENZiL KAPITALi 
PAID UP CAPiTAL 
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Endeksli Tarifeler 

Enflasyonun yUksek oldugu Ulkemizde paran1n degerinin gtin 

ge~tik~e deger kaybetmesi kar91s1nda dovize, enflasyona, toptan e9ya 

fiyatlar1na endeksli tarifeler uygulanmaya ba91anm19tlr. 

Bunlardan gtintimtizde en yayg1n kullan1lan tarife ~e9idi dovize endeksli 

poli~elerdir. Ancak Ttirkiye'de ~apraz ve karma91k bir doviz sisteminin 

hakim 01mas1 nedeniyle dovize endeksli tarifeler yerine enflasyona 

endeksli sigorta tarifelerinin gtintimtiz k09ullar1na daha uygun oldugu 

dti9untilmektedir. 1988, 1989 ve hatta 1990 Y1l1ar1na baktlg1mlzda 

dovizin getirisinin dti9tik oldugu gorUIUyor. Hayat sigortas1nda ve 

ozel1ikle emekli1ik tarife1erinde 01aY1n ozU fon yonetimine daya11d1r. 

Fon yonetimindeki yonetici, ontimtizdeki gtinlerde dovizde ytikseli9 

01acag1n1 tahmin ettigi takdirde, doviz tevdiat hesab1n1 a~ma imkan1na 
;I 

sahiptir. 0 zaman dovizin 0 t1rman191nda sigortal11ar1n dovize endeks1i 

sigortas1 01mad1g1 halde yeterli nemaYl onlara sag1ayabilir.DolaY1s1yla 

doviz, hazine bonosu, dev1et tahvili, yerine gore gayrimenku1, hisse 

senetleri gibi degi9ik enstrtiman1arla yat1r1m sepeti 01u9turma imkan1 

varken, tek bir yat1r1m araC1na bagl1 kalman1n sigortal1 ve 9irket 

a~lslndan ~ok verimli 01mayacag1 a~lkt1r. 

Diger bir zorlukta, 9irketin primlerini iyi takip etme 

zorunlulugudur. ~irket tizerinde tuttugu sorumluluga kar91l1k doviz 

a1mak zorundad1r. Daha verimli diye bir ba9ka kaynakta tutup daha 

sonra doviz allr1m diye dti9Unen sigorta 9irketi dovizdeki ana ini9 

ve ~lk19lar kar91s1nda btiyUk bir stirprizle kar91 kar91ya kalabilir. 

Belki resmi devalliasyon da olabilir. Oyle bir risk1e kar91 kar91ya 

olunca 9irket yat1nm yontinden gerekli elastikiyette bulunamayabilir. 

Yapl1abilecek tek gey dovize endeksli bir sigortada matematik 

rezervlerin, 0 doviz lizerinden tesis edilmesidir. Bu da hem sigortal1ya 

oynak bir yat1r1m politikas1 ile fazla verim verilmesini engeller, 

hem de 9irketin statik kalmas1na neden olur. 

tilkemizde 9U anda 01duk9a yayg1n olan bu tarifey1e ilgili 

a~lkl1Y1C1 ornek a9ag1da verilmi9tir. Ayn1 ornegin devam1nda ise 

sigortal1n1n sUre sonunda hak edecegi kapitalin irada donli9tlirlilmesinin 

teknik esaslar1 incelenmi9 , arkadan enflasyona endeksli tarifenin 

i~erigi anlat1lm19t1r. Endeksli tarife1erde kullan11an mant1k a9ag1 

yukar1 ayn1 oldugundan diger endekslemeler lizerine saY1sa1 ornek 

veri1memi9tir. 



- 97 -

Dovize Endeksli Sigorta Tarifesi 

- Grnek tarifemizde sigorta giri9 ya91 18 dir. 

- Sigorta sure si en fazla 10 Y1ld1r. 

- Glum teminat1 Y1ll1k primin 10 kat1 olarak tesbit edilmi9tir. 

- GlUm teminat1na sigortal1n1n birikmi9 kapitali ile varsa kar paylar1 

da ilave edilir. Glum teminat1na hak kazanan sigortal1n1n varislerine 

tediyeleri vefat tarihindeki T.e. Merkez Bankas1 efektif 

doviz sat19 kuru Uzerinden $ veya DM kar91l1g1 TL ile yap1l1r. 

- Riyazi ihtiyat hesaplamalar1 hesaplaman1n yap1ld1g1 tarihteki T.e. 

Merkez Bankas1 efektif doviz sat19 kuru uzerinden $ veya DM kar91l1g1 

TL ile yap1l1r. 

- Prim odemesi 0 tarihteki T.e. Merkez Bankas1 efektif sat19 kuru 

Uzerinden $ veya DM kar91l1g1 TL olarak tahsil edilir. 

Teknik Esaslar 

Glum Tablosu : CSO 1953 - 1958 

Teknik Faizler 

a) Riziko Primi : % 2.5 

b) Tasarruf Primi ; % 9 

Ortalama Ya9 : 20 

Primler 

Riziko Primi SP20 = C20/D20 = 0,001764 

Y1l11k Sigorta Primi 100 $veya DM olarak dU9unulmu9tlir. 

~arjmanlar 

Idare Masrah YPt 0,025 

Tahsil Masrah YP
t 0,025 

Istihsal Masraf1 

1. Y1l YP1 % 45 

2. Y1l YP2 % 20 

3. Y1l YP3 % 15 

(7.38) 

Tarifede tasarruf edilen kapitalin olu9umu i~in Turkiye, Amerika, 

ve Italya'da kullan1lan tablolarla yap1lan hesaplamalar arkadaki ozet 

tabloda verilmi9tir. 
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DOvizE ENDEKSLi SiGORTA TARiFESi KAPiTAL TE~KiLi 
CAPITAL OF INSURANCE TARIFF INDEX TO $ OR DM. 

TABLO XIV 

TABLE XIV 

Ylllar 

Years 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CSO 

53-58 

52,597 

137,178 

234,821 

357,602 

491,433 

637,309 

796,314 

969,629 

1.158,542 

1.364,458 

Tasarruf Sigortasl Kapital Te~kili 

Capital of Saving Insurance 

( 100 $ veya DM Prim i~in ) 

( For 100 $ or DM Premium ) 

CSO 

80 

Erkek 

Male 

52,479 

136,932 

234,435 

327,581 

458,593 

601,395 

757,050 

926,714 

1.111,647 

1.313,224 

CSO 

80 

Kadln 

Female 

53,383 

138,821 

237,398 

361,497 

496,138 

643,223 

803,546 

978,297 

1.168,777 

1.376,400 

italyan 

81 

Erkek 

Male 

53,333 

138,716 

237,233 

360,966 

495,836 

642,843 

803,082 

977,742 

1.168,121 

1.375,635 

italyan 

81 

Kadln 

Female 

54,089 

140,296 

239,711 

364,424 

500,361 

648,533 

810,039 

986,082 

1.177,969 

1.387,125 

Tasarruf sigortasl kapital te~kili tablosunda 20 ya~lndaki 

sigortall ~ahls 10 senede toplam 1.000 $ yada DM prim odemi9 , bunun 

kar91l1g1nda 10. senede en fazla tasarruf kapitali italyan 81 Kadln 

tablosundan, en dli~ligli ise CSO 80 Erkek tablosundan hesaplanml~tlr. 

Burada unutulmamasl gereken 10. senede sigortall ~ahsln 0 seneye kadar 

birikmi~ olan k~r payl ihtiyatlarlnln toplamlnl da alacagldlr. 

Riyazi ihtiyat ve i~tira 

Vt Kt = Rt Ornegimizde 

V 10 = KW = RIO = 1. 364.458$ yada DM 

Tenzil 

Tenzil Kapitali ( Tt )'nin $ yada DM cinsinden bazl seneler i~in 

hesabl arkadaki tabloda ozetlenmi9tir. 
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TABLO XV 

TABLE XV 
DOvizE ENDEKSLi SiGORTA TARiFESi KAPiTAL TE~KiLi 

CAPITAL OF INSURANCE INDEX TO $ OR DM. 

Y111ar(t) 

Years 

3 

4 

5 

10 

Tt ($ veya,or DM) TENziL KAPiTALi 
PAID UP CAPITAL 

429.262 

599.734 

756.,,131 

1.364.458 

Emek1i1ik Tarifesinde Sigorta Kapita1inin Sene1ik irada 

Donu§turulmesinin Teknik Esas1arl 

Sigorta11 veya rnenfaattar biri derha1 a1rnaYl hak ettigi bir 

kapita1i hayat boyunca alacagl sene1ik irada donli§tlirrnek istedigi 

takdirde, 0 tarihdeki ya§lna gore hayat boyunca a1acagl irad rniktarl 

a§agldaki forrnli1 yardlrnl i1e tesbit edi1ebi1ir. 

x = Irad a1acak ki§inin ya§l ( sigorta11nln irad a1rnaya ba§ladlgl 

tarihteki ya§l ). 

K Irad'a donli§tlirli1ecek kapita1 

I Sene1ik irad 

Irad tediye ve idare rnasrafl §arjrnanl 

Riyazi ihtiyat Nx+t / Dx+t 

t Riyazi ihtiyatln hesap1andlgl sene 

I = K / (N / D ).1,09 
x x 

% 9 

(7.39) 

(7.40) 

Bu esas1ara gore bir onceki dovize endeks1i tarifede ince1enen 

20 ya§lndaki sigortall §ahsln 1000 $ yada DM kar§111g1 kapita1 i~in 

alacagl devre ba§l iradln hesabl CSO 53 - 58 tab10suna gore a§agldadlr. 

I = 1.000 / (N20 / D20).1,09 (7.41) 

78,65 $ veya DM 
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Enflasyona EndeksIi Sigorta Tarifesi 

Glinlimlizde en 90k ku11an11an bu tarifeye ait teknik esas1ar1n 

a91klanmas1 a~ag1dad1r. 

Bu tarifede ilk senenin priminin PI oldugunu dli~linlirsek ikinci 

sene prim enf1asyon oran1nda artacag1ndan P2 , U9lincli sene P3 ve t' 

nim::i sene Pt olur. Buna gore ikinci sene ahnan prim fark1 

P2 - PI =A PI' ...... ve t ninci senede bir onceki seneye gore a11nan 

prim fark1 Pt - Pt - I =~Pt olmu~ olur. 

Bu tarife1erde dovize endeks1i tarifedeki gibi 1. Y11 sonunda 

a11nan primden tUrn ~arjman1ar ve risk primi dUt?U1dUkten sonra kalan 

bak1ye tarifenin teknik faiziy1e ba1ig1endiri1ir ve boy1ece ilk senenin 

sonM®da biriken tasarrufa yone1ik birikim kapita1i e1de edilmit? olur. 

Bundan sonra yap11acak olan sigortal11ardan tahsil edi1en prim 

faiklar1n1n tasarruf kapita1ine donUt?tUrU1mesidir. 

Sigortan1n 2. Y1l1nda art1t? yap11d1g1nda istihsa1 masraf1 art1t? 

Yll1 i9in % 20, art1t?ln 2. y111 i9in % 15, 

Sigortan1n 3. Y111nda art1t? yap11d1g1nda istihsa1 masraf1 art1t? 

ph i9in % 15, 

Sigortan1n 4. ve sonraki Y111ar1nda art1t? yap11d1g1nda istihsa1 

mSSJraf1 olmad1g1ndan slf1r olarak a11nacakt1r. 

lkinci seneden itibaren art1t? primi, tUrn t?arjman1ar dUt?U1dlikten 

soma, sigorta sliresi n sene dUt?UnU1ecek olursa, kalan meb1ag (n-1) 

kadla-r balig1endirilir. 

U9lincU sene tahsil edi1en prim fark1ndan, net prim fark1 

bulmnduktan sonra kalan meb1ag (n-2) kadar ba1ig1endiri1ir. Bu it?lem 

n.seneye kadar devam ettiri1ir. 2. seneden itibaren tek tek sene1ik 

art~t? primine gore bu1unan birikim kapita11eri ilk senenin birikim 

ka~ita1i i1e toplanarak, sigorta11n1n top1am birikim kapita1i bu1unur. 

Tarifenin riyazi ihtiyat1, bir onceki senenin riyazi ihtiyat1na 

cari senenin net tasarruf primi ek1enip tarifenin teknik faizi i1e 

baligIendiriIerek buIunur. Tarifenin tenzil degeri ise, riyazi 

ih~yat1n tenzil tarihinden sUre sonuna kadar tarifenin teknik faizi 

:Lle baligidir. 

Bu tarife tlirlinde sabit art1$11 sigorta tarifesinde bahsedi1en 

birikme fonu da kapitalizasyon unsuru ,olarak kullan1labilir. 

Sene bat?larlnda tahsil ediIen primIerden, istihsal, idare ve 

tmfusil masrafIar1 iIe riziko primi indiriIdikten sonra kalan1 "Birikme 
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Fonu" saglayacak birikim unsurudur. 

Sigorta senesi ba~lnda tahsil edilen ve birikime yonelecek unsuru 

bir evvelki Ylldan devreden fona ilave etmek ve nemaSl ile birlikte 

Yllln sonunda hayatta bulunanlarl bundan faydalandlrmak, kombinezonun 

esaSlnl te~kil etmektedir. 

Yani herhangi bir sigorta senesindeki Birikme Fonu, 

Dx+t - 1 / Dx+t 

formtilUn tarife btinyesindeki yerini almasl ile elde edilecektir. 

Buna gore, sigortallnln t sene i~indeki birikim fonunu a~lklaYlcl 

formUller a~agldadlr. 

I.Sene : BI = Al • (D20/D2I ) 

2.Sene : B2 = A2 . (D2I /D22) 

Bt' = At' . (D20/D2I ) 

3.Sene : B3 = A3 . (D22/D23) 

Bt = At . (D2I /D22) Bt = Ai" (D20/D2I ) 

t.Sene : Bt = At . (D20+t-I/D20+t) Bt = At • (D20+t'-I/D20+t') 

B£, = At' • (D20+t-I/D20+t) •.. Do( = Av.' (D20+r-I/D20+e 

Sigortallnln t. senedeki birikim fonu toplaml 

Bt + Bt, + Bt', + ••• + Btol-

Sigortall ~ahls sUre sonunda sozkonusu birikimi almaga hak 

kazanlr. 

~rrtj~ lli'il1:VlElltS1TEsJ: 

~HANE Vt1 ~Jt)I::U1VIANTASY01'. 
DAi."f€.E I3A!i)!{Al\TJI.J)Qx 
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7.5. Ya~am Boyu irad Sigortasl Tarife Qe~itleri 

Bu bolumde irad sigortalarlnda gunumuzde en ~ok kullanllan 

tarifeler a~lklanarak, ornekler verilmi~tir. 

A. ilk ornegi hemen ba~layan ve n Yll odemeli rant 

sigortalarlndan verelim. 

Kullanllan Vefat Tablosu CSO 1953 - 1958 

Teknik Faiz % 9 

irad Verilecek Yll n 

Primler 

Safi prim Spx 

~arjmanlar 

idare Masrah 

Tahsil Masrah 

istihsal Masrah 

Toplam Masraf 

Tarife Primi Tp 
x 

RiY8Zi ihtiyat 

(N - N ) / D x x+n x 

0,025.Tp x 
0,025.Tp x 

: 0,15 • Tp 
x 

0,20 • Tp x 
Sp / 0,80 

x 

v = (N - N ) / D t x+t x+n x+t 

i~tira 

Vt = 0,95 

Tenzil 

Tarifenin tenzil degeri yoktur. 

Ornek 

(7.42) 

20 ya~lndaki bir sigortallnln 10 Yl1 sure ile alacagl rant i~in 

odeyecegi bir defallk safi pri~ ve tarife primi ile 5. senedeki riyazi 

ihtiyatln hesabl a~aglda verilmi~tir 

S1'20 = 6,9459 

TP20 = 8,6824 

Vs = 4,2245 

(7.43) 

(7.44) 

(7.45) 
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B. Bu tarifede n sene sonra ba~layan ve omlir boyu devam eden 

irad sigortasl incelenecektir. Kul1anllan vefat tablosu, teknik faiz 

ve ~arjmanlar bir onceki ornekte kullanllanlarla aynldlr. Iradln n 

sene sonra ba~layacagl dli~linlilmli~tlir. 

Buna gore x ya~lndaki sigortallnln n.inci seneden itibaren donem 

sonlarlnda odenmek lizere omlir boyu alacagl Yllllk prim formlilleri; 

Sp = (N + / (l+i).D ) + (10.M / D ) = (N + + (10.(I+i).M ))/D n x x n x x x x n x x 

Tp Sp / 0.80 (7.46) 
n x = n x 

§eklindedir. 

Riyazi ihtiyat 

Vt = n-tSPx+t (7.47) 

i§tira 

(7.48) 

Vt . 0,95 

Tenzi1 

Tarifenin tenzil degeri yoktur. 

Ornek 

20 ya~lndaki sigortallnln 10 sene sonra alacagl lTI.- lik irad i~in 

~u anda odemesi gereken net ve brlit primler ile 5. senedeki riyazi 

ihtiyatl: 

10SP20 = (N30 + 10 • 1,09 . M20) / D20 

= 5,1205 (7.49) 

10TP20 = 6,4006 (7.50) 

Vs = 5SP25 = 7,8306 (7.51) 
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c. Bu tarifede ya~am boyu odenecek devre sonu irad tutarl 

a~agldaki formUllere dayanllarak hesap edilir. Sigortallpln olUmU 

halinde, bu sigorta sona erer. 

Vefat Tablosu CSO 1953 - 1958 

Teknik Faiz % 9 

~arjmanlar Bir onceki tarife ile aynl 

Primler 

Sp = R.(N 1 / D ) x x+ x R Senelik irad tutarl 

Tp = Sp / 0,80 x x 

Ya~am boyu verilecek irad 

R = (D / N +1 ). Sp x x x 

Riyazi ihtiyat 

Vt = R. Nx+t +1 / Dx+t 

i~tira 

Vt • 0,95 t Sigortada ge~en sUre 

Tenzil 

Sigortanln tenzil degeri yoktur. 

Ornek 

x = 20 i~in 

SP20 = 10,6641 

TP20 = 13,3301 

R = 0,9999 

V5 = 10,5508 t 5 olarak allnml~tlr. 

(7.52) 

(7.53) 

(7.54) 

(7.55) 

(7.56) 

(7.57) 

(7.57) 

(7.58) 

(7.59) 

D. Bu tarifede ya~am boyu odenecek irad tutarl, a~agldaki 

formUllere dayanllarak he sap edilip, sigortallnln ollimU halinde 

sigortallnln ~irkete bir defadaodedigi meblagln belli bir oranl 

(%~) menfaattar yada menfaattarlarlna odenir ve bu odeme ile teminat 

sona erer. 
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Kullanllan vefat tablosu, teknik faiz ve ~arjrnanlar bir onceki tarife 

ile aynldlr. 

Primler 

Sp = ( R • N +1 / D ) + Sp . 0(. ( (M - M ) / D ) (7.60) x x x x x a x 
( a : Sigorta tarifesinin biti~ ya~l ) 

Sp = . R . N +1 / (D - 0(. (M - M )) x x x x a 

Tp = Sp / 0,08 x x 

Ya§3.lll boyu verilecek ira d 

R = Tpx. (D - 0<. (M - M )) / N +1 x x a x (7.61) 

Riyazi ihtiyat 

Vt = ( R • Nx+t +1 ) / ( Dx+t -0<. ( Mx+t - Ma )) (7.62) 

Tadfenin i~tira forrnlilti bir onceki tarife ile aynl olup, tenzil degeri 

yoktur. 

Ornek 

x = 20 ; a = 65 

Sp = 10,7728 
.x 

Tp = 13,466 x 
R = 0,9999 

Vs = 10,6779 

= 30 ; t = 5 olarak allnrnl~tlr. 

(7.63) 

(7.64) 

(7.65) 

(7.66) 

E. Bu ornekte sigortallnln vade gelirni olrnasl halinde, sigortall 

isterse, stire sonu ( vade gelirni ) kapitalinin tarnarnlnl veya bir 

klsmlnl a~aglda belirtilen esaslara gore orntir boyu Yllllk erneklilik 

geliri ve stiresiz vefat sigortaslna donli~ttirebilecektir. 

Orntir boyu Yllllk gelir yine Rile ifade edilrni~ olup, 

sigortallnln vefatlna kadar sigortanln ba~langl~ vadesine gore her 

sigorta Ylllnln ba~lnda Yllllkyada ayllk devreler halinde pe~in olarak 

odemek suretiyle devarn edecektir. 

Sigortallnln ornlir boyu Yllllk gelir allrken vefat etrnesi halinde 
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hak sahiplerine en son aldlgl Yllllk gelirin a katl kadar vefat 

tazminatl adenecektir. 

Sigortah dilerse, herhangi bir plda amUr boyu Yllhk gelir 

ve sliresiz vefat sigortaslndan vazge~erek, vazge~tigi tarihteki riyazi 

ihtiyatlnl almak sureti ile sigortayla ili~igini kesebilecektir. 

Teknik Esaslar 

Kullanllan vefat tablosu, teknik faiz, ~arjmanlar, i~tira formUlU 

ve tenzil degeri ilk arnegimizdekinin aynlsldlr. 

Net Primler 

a) Ya~am boyu devre ba~larlnda adenecek bir lirallk irad 

sigortaslnln tek primi; 

a = N / D x x x (7.67) 

dir. 

b) Hayat boyu alUm sigortaslnln tek primi; 

A I: M / D x x x (7.68) 

dir. 

Ya§am boyu verilecek irad ile teroinatl ya~am boyu devam eden alUm 

sigortaslnln tek primi; 

Sp = R • (a + 2 • A ) x x x (7.69) 

dir., 

Ya§am boyu verilecek irad sigortasl tek prlmlnl n yani fonunun 

a + 2 • A 'e balUnmesinden elde edilen meblagdlr. x x 

R = Sp / (a + 2 • A ) x x x (7.70) 

Teminatlar 

a) OmUr boyu Yllllk emeklilik gelir R 

b) SUresiz vefat sigortasl geliri 2R 

Riyazi ihtiyat 

Vt = R.( ax+t + 2 • Ax+t ) (7.71) 
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Ornek 

20 ya~lndaki sigortallnln ya~am boyu 1 n. lik irad almasl i~in 

yatlrmasl gereken bir defallk safi prim, tarife primi ve 5. Ylldaki 

riyazi ihtiyatln hesabl li~ lilke i~in kullanllan vefat tablolarl ile 

ayrl ayrl a~aglda verilmi~tir. 

TABLO XVI ~ roru iRAD si£mrAsI :imiYAT VE FRiMi: 

TABLE XVI RESERVE AND IIDMIlM (F ,mE liE ANtUITY ItNIW{E 

Vefat Tablolarl 

Mortality Table 

CSO 53 - 58 

CSO 80 

Erkek - Male 

CSO 80 

Kadln - Female 

italyan 70 - 72 

Erkek - Male 

italyan 70 - 72 

Kadln - Female 

a20 

11,664 

11,710 

11,820 

11,765 

11,902 

A20 SP20 
%0 R=lR.ic;in 

For R=lR. 

36,907 11,738 

33,093 11,776 

23.989 11,868 

28,548 11,822 

17 ,258 11,936 

V5 
R=lR.ic;in 

For R=lR. 

11,644 

11,706 

11,802 

11,735 

11,872 

Bu tarifede diger tarifelerden farkll olarak Italyan 81 tablosu 

yerine, buglin Italya'da irad sigortalarlnda Italyan 70 - 72 tablosu 

kullanlldlglndan, mukayesede bu vefat tablosu incelenmi~tir. 

Tabloda ya~am boyu devre ba~lannda adenecek bir lirallk rant. 

sigortaslnln tek priminde en yliksek primin Italyan 70 - 72 Kadln 

tablosundan buna kar~lllk hayat boyu alUm sigortaslnln tek priminde 

ise en az primin CSO 53 - 58 tablosundan hesaplandlgl gorUlmU~tlir. 

Toplam net prime baktlglmlzda ise en yliksek primin ve ihtiyatln Italyan 

70 - 72 Kadln tablosundan c;lktlgl gozlenmektedir. 
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F. Bu ornekte sigortall se~tigi emeklilik ya~lnl doldurdugu 

sigorta Ylll sonunda emekli edilir. Emekli olan sigortallya odedigi 

tek primin kar~lllgl olarak $ yada DM Uzerinden hesaplanan Yllllk 

emeklilik geliri ya~adlgl sUre boyunca her Yll odenir. 

Sigortallnln emeklilik ya~lndan once olUmU halinde, Yllllk 

emeklilik gelirine e§it bir olum tazminatl kanuni varislere odenir 

ve sigorta sona erer. 

Sigortallnln emekli olduktan sonra olumli halinde ise, Yllllk 

emeklilik geliri ilki olum tarihinde, sonrakiler bu tarihi takip eden 

her Yll 10 Yll boyunca varislerine odenir ve odeme yaplldlktan sonra 

sigorta sona erer. 

Tarifenin i~tira ve tenzil formulleri bir onceki tarifelerle 

aynldlr. 

Teknik Esaslar 

Vefat Tablosu CSO 53 - 58 

Teknik Faiz % 9 

Safi Prim 

Sp = (( M - M + + 810 • M + + N + ) / D ) • R x x x n x n x n x 

R Ylll1k emeklilik geliridir. 

~arjmanlar 

Tahsil masrah 

idare masrah 

Istihsal masrafl 

Toplam masraf 

Tarife Primi 

Tp = Sp / 0,80 
x: x 

Riyazi ihtiyat 

- Emeklilik once si 

0,025 

0,025 

0,15 

0,20 

Tpx 

Tpx 

Tpx 

Tpx 

(7.72) 

(7.73) 
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V =(M -M +8 .M )/D 
t x x+t x+n 10 x+n x+t (7.74) 

- Emeklilik donemi 

v = (M . 810 + N )/D t x+n x+n+t x+n+t x+n+t (7.75) 

Ornek 

20 ya§lndaki bir ki§inin 10 sene sonra emeklilik ya§l geldiginde 

alacagl rant i<;:in §imdiden yatlrmaSl gereken bir defahk safi prim 

ve tarife priminin hesaplarl a§agldadlr. 

S20:nrn= 22,1679 

T20:~= 27,7099 

(7.76) 

(7.77) 

Sigortallnln 5. senede hak ettigi riyazi ihtiyatln hesabl a§agldadlr. 

(Emeklilik Oncesi) 

5V20 = (M25 - M30 + 8,97498 . ~O) / D25 = 2,97467 (7.78) 

(Emeklilik Sonrasl) 

5V20 = (M35 . 8,97498 + N35) / D35 = 27,5454 (7.79) 
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BOLUM 8. HAYAT SiGORTASINDA YURT DI~INDA UYGULANAN 

TARiFELERiN iNCELENMESi 

8.1. Amerika'da Hayat Sigortacl11g1 (42) 

8.1.1. Amerikan Sosya1 Gliven1ik Sistemi 

AC;lk1ama 

1974 Ylhnda ABD'de "Emekli I1?e;ilerin Ge1ir Glivenligi Akdi" 

ERisA adl ile, l~e;i Sendikasl DOL, le; Hizmet Geliri Kurumu IRS, 
Emek1i Teminatl Garantisi Cemiyeti PBGC taraflndan yoneti1en, i~e;i1erin 

sosya1 gliven1igini ie;eren kuru1u~ faa1iyete gee;mi~tir. 

Nakit Teminat ve Hastane S~gortasl program1arl Bir1e1?ik 

Dev1etler'e ait maa1? bordrosu vergisi FleA ie;inde yer a1maktadlr. 

Nakit Teminat Programl ya~1111g1 da ie;ine a11r. Kaydl hayat sigortaslna 

ve ma1uliyet sigortaslna ise OASDI denilmektedir. 

Hastane Sigortasl HI ve Ek Hastane Sigortasl SMI'aya Tlbbi 

Ihtimam Sigortasl denir. 

OASDI ve Tlbbi ihtimam sigortalarl sosya1 sigorta program1arl 

olup, i1?e;i teminat ve i1?sizlik sigortalarlndan sonra en 

yaygln1arlndandlr. 

Sosya1 Glivence Sigortasl olan OASDI, zaman zaman Tlbbi Ihtimam 

Sigortasl adl altlnda yanll1? kullanl1maktadlr. Ha1buki ikisi 

birbirinden farkh olup, biri ek glivenlik geliri digeri saghk 

sigortasl ge1iridir. 

Ya~1111k Teminatl 

Amerikaaa i1?e;inin emek1i1ik ya~l 65 dir. Ancak bu ya1?ln 1937 

Yl11ndan sonra dogan1ar ie;in daha da ylikseltilmesi dli1?linlilmektedir. 

Bunun yanlnda teminat 62 ya1?lndan itibaren de ba1?llyabilir. Emekli 

olacak i1?e;iler araslnda kazane; test1eri yapllarak yliksek ge1ir 

alan1arln teminatlarlnln bir klsml gelir vergisine tabi tutulur. 

Qiftler ve ailenin diger liyeleri ic;in ek teminatlar a11nabilir. 

Ancak tek bir 1?ahlS ie;in teminatlar daha yliksektir. 

Malli1iyet ve hayatta ka1ma teminatlarl gene11ikle ya1?llllk 

teminatlarl ile aynldlr. Bu teminatlar gene;ler ie;in de gee;erlidir. 

Tlbbi Thtimam 

65 ya1?lndan sonraki bazl hasta11k teminatlarlnl kapsar.(Uzun 

donemli malli1iyet veya baZl kronik hasta11k1arda daha erken ya1?ta 

.. 
42) Isvic;re'de 1992 Yl11nda Lozan'da dlizen1enen "Amerika'da Emek1i1ik 

Tarifeleri ile i1gili" yaz oku1u not1arlndan der1enmi§tir. 
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olabilir.) Gen<;.ler i<;.in birle1?ik yada diger mecburi hastahk 

teminatlarl vardlr. Hastane sigortasl mecburi olup, bir klsml Birle1?ik 

Devletlere ait maa1? bordrosu vergisi taraflndan finanse edilir. Ek 

hastane sigortasl istege baglldlr ve ki1?iler ferdi olarak 65 ya~lnda 

yada 65 ya1?lndan sonra akid1e olan se<;.ime gore ay11k prim1er yatlrarak 

teminatl a1abi1irler. 

Sosya1 Gtiven1ikte Akttierya1 Gorti~1er 

Birle~ik Devlet1ere ait maa1? bordrosu vergisi oran1arl, sonsuz ge1ecek 

i<;erisinde tayin edi1mi1? olup, Kaydl Hayat Sigortasl ve Malu1iyet 

Sigortasl i1e Hastane Sigortasl i<;.in emniyet fon1arl tahsis edilmi§tir. 

Ek hastane sigortasl programl Yllllk temele dayanarak sene1ik tayin 

e,dlilen primlerle finanse edilmi$tir. 75 senelik yapllan proje1er 

lizerine tahmin1er, 2041 phna kadar hayat kaydl ve maluliyet 

sigortaslnda pozitif fon oldugunu gostermektedir. Hastane sigortasl 

ise sadece 1990 senesine kadar pozitif gorli1mektedir. Proje1erin 

ileriki glivenligi ile emniyet fon1arl ve onlarln ku11anlml araslnda 

dikkate deger bir <;.e1i1?ki vardu. isteni1en dlizeyde emniyet fonlannln 

olU1?maSl ve bunlarln iyi 1?eki1de deger1endiri1mesi ile ileriye yapllan 

tahminler lizerine <;.e1?it1i tartl~ma1ar vardlr. 

Yine bun1ara bagll diger bir konu, gen<;.lerin alternatif 

pJrogram1ar a1tlnda glivenli olup olmadlk1arldu. Bu da aktlierya1 ana1iz 

(paranln degeri) ve po1itik fizibi1iteye bag11dlr. 

Yat1r1m ve Teminat1ar 

1974'den beri geli1?en ERISA i<;.in; a1?agldaki e~itlik ge<;.er1idir. 

5 sene1ik katl11mdan sonra % 100 yatlrlm; veya 3 seneden sonra 

% 20 + sene1ik % 20 = 7. senedeki % 100 yatlrlm. Aglr plan1arda daha 

<;.abuk ve daha <;.ok yatlrlm gereklidir. Teminat tip1eri ve bun1arln 

l!ljgun1ugu onemli bir konudur. Birikim oranlan, ge<;.mi1?teki birikim 

C!Jranlarlnln slnlrlarl, hizmet kredisi kar~111k1arlnl a<;.lklayan 

kanunlar, ERISA'Yl etki1er. Glinlimlizde ek teminatln % 100 yatlrlma 

monli1?tlirtilse de i1?<;.i zarar etmektedir. 

Sonu<;.ta hak edi1en kapital, p1andaki sermayeye bag11dlr. Zira 

hID ki1?inin kendini finanse etmesine baglldlr. 

Degi~en Ran t 

P1anln teminatlarl, p1anln var11klarl ile ilgi1idir. Zira her 

plan kendi kendini finanse eder. Buna gore zaman i<;.inde be1irli 

,al!'allk1arla dlize1tilen hak edilmi1? teminat 
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alacag1 meblag1n 9imdiki aktlieryal degeri 

== exp ( - 6' (r - x». (I /1 ). a h r x r (8.12) 

ilave aktlieryal sorumluluk (aA)(x) - Emeklilik planl i~in rezerv yada 

ideal fon dengesi 

Normal maliyet - P(x) - Emeklilik planl i~in primler 

Ek emeklilik ve ek emekliligin yogunluk foksiyonlarl 

Tlirevi al1nabilen, M(a) = 0 ve M(r) = 1 olan ilave emeklilik fonksiyonu 

son emeklilik maliyetinin ylizdesi olup, x ya§lndaki ki9i taraf1ndan 

odenmektedir. Boylece, 

M(x).(aA)(x) == (aV) (x) (8.13) 

olur. 

m(x) == ilave emeklilik yogunluk fonksiyonu olup,M'(x)e e§ittir. 

m(x) plan1n destekleyicisinin son emeklilik i~in odeyecegi oran1 

gosterir. Boylece, 

dire 

m(x).(aA)(x) == P(x) 

x 

M(x) == 5 m(y).dy 
a 

(8.14) 

(8.15) 

Emeklilik hakk1nda seviye oran1na gore senelik ilaveye bagl1 

bilan~o 

m(x) == k 

M(r) - M(a) = 1 == k.(r - a) 

oldugundan, 

m(x) == 1 I (r - a) ve H(x) = (x - a) I (r - a) (8.16) 

elde ederiz. 

Gelir beyanl 
.' 

a ya§l ile r ya~l araslnda maliyet seviyesi 
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P(x) = k = m(x).(aA)(x) olup bUna gore 

m(x) = k / (aA)(x) = k2 exp( - 6 x) .lx 

x 

m(x) = exp(-O x).l / 5 exp(-h y).l .dy ve 
x a r y 

M(x) = S exp(-b y).l .dy / 5 exp(-6y).1 .dy 
a y a Y 

a gotlirlir. 

(8.17) 

(8.18) 

(8.19) 

a ile r ya~larl araslndaki maa~ln belli bir ylizdesinin ma1iyeti 

P{x) = k • w{x) . exp("t t) bizi (8.20) 
x 

m{x) = exp«"t- S )x).l .w{x) / j exp«Z-.& )y)l .w(y).dy 
x a y 

x r (8.21) 

M(x) =5 exp«L-~)y)l .w(y)dy /S exp{('r.-b)y)l .w{y)dy 
a y a y 

(8.22) 

a gotlirlir. 

ilave aktlieryal mesuliyet ve normal maliyet 

(aV)t = t zamanlnda plan taraflndan kapsam altlna allnan aktif i§~iler 

i~in ilave aktlieryal sorumluluktur. 

= Sexp(- S (r-x). TPt+r-x • M{x) .dx 

=Sn.{t -{x-a)).l f w{r).exp{'t: t).a h.exp«"L-S ).{r-x).(l /1 ).M{x).dx x r r x 
(8.23) 

Normal maliyet planl, Pt benzer formlille m (x) teriminin M (x) yerine 

konulmasl ile temsil edilebilir. 

Fon bliyliklligli i~in tlirev denklemler ve bunun1a ilgili ba~ka denklemler. 

(aF)t = t zamanlnda ylirlillikte olan i§~iler i~in tutulan fondur. 

d/dt {aF)t = 8 (aF)t + Ct - TPt (8.24) 

oyleki Ct = Aktif ya§ayanlar i~in planln destekleyicisi taraflndan 

fona koyulan primlerin oranl olsun 

Formulun ayrlk tasviri 

{aF)k+1 = (l+i) {aF)k + (~ +Ic) - (TPk + ITp) dire (8.25) 

Aktif ya~ayanlar i~in ilave aktlieryal sorumluluk 
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(d/dt}(aV)t = S (aV)t + Pt - TPt 

Aynk tasviri 

(aV)k+1 = (l+i)( (aV)k + Pk ) - (TPk + ITp) 

Tesis edi1memi~ i1ave aktlierya1 mesu1iyet 

(aU)t = (aV)t - (aF)t 

(d/dt)(aU)t = 6 (aU)t + Pt - et 

(aU)k+1 = ( (aU)k + Pk )(l+i) - (~ + le) 

Durgun nlifus mode1inde diger uygu1ama1ar. 

Top1am ekonomik bliylime oranlnda bliyliyen madde1er : 

Normal maliyet; Aktif ya§ayanlar i~in ilave sorumluluk 
Rt .. 0.. ..., 

net) = e Oyleki v= R + ~ ve aynl zaman (aV) t'dir. 

(d/dt) P\ = Et Pt 

Ek i1i~ki1er 

($-&)(aV) =Tp -P t t t 

Problem 2 

1. problemdeki tahminlerin aynlsl 2.problemde olmak uzere 

a) (aA)t 'nin e§itligi; 

65 
(aA) = \ e-0 ,06 (65-x) Tp . dx 

t ~25 t+65-x 

= 203,742738 • 84{ij 

= 3087,66023 

b) Ilave haklarln seviyesi i~in m(x) ve H(x) in degeri; 

m(x} = 1/40 

H(x} = (x-25) 1 40 

e) (aV\ 

(aV\ = 

'nin e§itligi; 
65 

S e-0,06 (65-x)(203,74)( (x-25) 
25 

= 2109,187205 

d) Pt ' nin e§itligi; 

1 40).dx 

(8.26) 

(8.27) 

(8.28) 

(8.29) 
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dir. 

Problem 3 
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1. problemdeki tahminlerin aynlsl 3. problemde de olmak lizere 

a) Maa§ln seviye ylizdesinin masraf maliyeti i~in 25 ile 65 ya§ araslnda 

M{x)'in degerij 65 
M{x) = ~x e-0 ,06{y-25) (lOO _ y) dy / 5 e-0 ,06{y-25) (lOD-y) dy 

25 25 

({x-25)/0,06) + (100-x-{1/0,06)).{a.~ ) /(x-25) 

=---------------------------------------------------
x 

{aV)t = 2.678,176556 

(aA)t = 2.678,176556 • M{x) dx 

Pt = 43,05214465 

x == 65 

o = 0.06 

Maag1ar ve ge1ecekte odenecek maag1arln gimdiki aktuerya1 degeri 

Wt = t zamanlnda aktif i§~ilere odenen maa§larln oranldlr. 

r 

Wt =Sn{t-{x-a))l w{x)exp{~ t)dx 
a x 

(8.30) 

dir. 
r r 

= Sn{t-{X-a))l 5exp{- 0 (y-x))(l /1 )w{y) exp{r (t+{y-x))) dy.dx 
x y x 

a x (8.31) 

dir. 

a = cari maa§lar i~in ortalama gelir degeri olup 
w 

= {Wa\ / Wt 

e§ittir. 

(8.32) 

Herhangi bir ferdi yatlrlm metodu i~in gelecekteki normal maliyetlerin 

buglinkli aktlieryal degerini {Pa)t' ile tarif edebiliriz. 

Oyleki {Pa)t = {aA)t - {aV)t ye e§ittir. Ortalama taksit degerini 

ap ile gosterirsek, normal cari maliyet i~in ap = (Pa\ / Pt'ye 

e§ittir. Maa§ln seviye ylizdesi olarak normal masraflarla ortak olan 

emekliligin ilave yogunluk fonksiyonu m(x) i~in a = a dir. w p 
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Birikim metodu - En sade grup metodlar1 

et ' t zamanlndaki aidatln oranl olup, 

et .aw = (aA\ - (aF\ tarahndan verilir. 

Pt ve ap i~in yukarlda bahsi ge~en ilave fonksiyona bagll olarak 

et = Pt + «aU)t/ap) 'ye e§ittir. A§aglda e§itligin ispatl yapllml§tlr. 

et = (Pa)t / Pt = (aA)t - (aF)t 

et = ( (aA)t - (aV)t ) / Pt = (aA)t - (aF)t 

et / Pt = ( (aA)t - (aF)t ) / ( (aA)t - (aV)t ) 

= ( (aA)t - (aV)t + (aV)t - (aF)t ) / ( (aA)t -(aV)t ) 

= 1 +«aU)t / «aA)t -(aV)t» = Pt +«aU)t /«aA)t-(aV)t)/Pt ) 

= Pt + (aU)t / ap (8.33) 

Buna gore; 

et = Pt + (aU)t/ap , dir. 

Eger (l/a
p

) - ~~t.::>O ise, 0 zaman (aF\, 

uzun vadede, maa§ln seviye ylizdesi olarak normal masrafla ortak olan 

emekliligin ilave yogunluk fonksiyonu kullanllarak (aV)t ye yakla§lr. 

Problem 4 

a) W
t 

'in degeri; 

65 
W

t 
= S (lOO-x).l.dx = 2.200 

25 

b) (Wa)t 'nin e§itligi; 

65 65 

(Wa)t = S (loo-x)o(Se-O,06(Y-X)o(lOO-Y)/(lOO-X)od )dx 
25 x Y 



= 20.924,95254 

c) a 'nin degeri; 
w 

a = 9,511342064 w 
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d) tl~lincli problemdeki ilave emeklilik fonksiyonu i~in a 'nin e§itligi; 
P 

(aA)t = 3.087,660231 

(aV)t = 2.678,177556 

Pt = 43,05214465 

ap = ( (aA)t - (aV)t ) = Pt = 9,511342079 

P1an1n finansman1 

Yat1r1ID finansman1 - Vergi ve kontrol mekanizmalar1n1 gozonilnde 

bulundurarak fonlar1n elde edilebilirligi 

Maliyeti meydana getiren hususlar 

Normal maliyet 

P1an1n uygulamaya konuldugunda veya degi§iklikler yap1ld1g1nda tesis 

edilmemi§ amortismana bag11 oncelikli servis maliyetleri 

(aU)t = (aV)t - (aF)t (8.34) 

dire 

Kar ve zararda amortisman - Dmit edilen ve tesis edilmemi§ ilave 

aktileryal sorumluluklar aras1ndaki farkl1l1klar. 

Tiirev denk1em ve bununla ilgili "kazan11m1§ aktifler" ic;in diger 

denklemler - Tahmin edilen faiz oran1ndaki degi§melere bag11 

denklemlere bag11 kazanc;lar. 

6 aktiflerden geri donen cari orana ve 6~imdiki degerlerin 

hesaplanmas1nda kullan1lan faiz kuvvetine e§it olur. 

o zaman "kazml11m1§ aktif" oran1, (AG\ §u §ekilde verilir. 

(4/dt).(aF)t = Si (aF)t'+ et - TPt = S (aF)t +Ct -TPt +(AG)t (8.35) 
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Buna gore (AG)t = (6'- S ).(aF)t 'ye e~it olur. 

(AG)k ifadesinin ayrlk olarak tasviri 

(aF)k.(l+i) + (~ + le) - (TPk + lTp) == (aF)k+l + (AG)k 

du. 

(8.36) 

Tiirev denklem ve bununla ilgili "kaZanllnu1j sorumluluk" ie;in diger 

denklemler - Tahmin edilen hayatta kalma oranl ve maa1j 6le;iisiine dayall 

degi1jiklikliklerden allnan kazane; 

"Kazanllan sorumluluk" oranl, (LG)t a~agldaki gekilde verilebilir. 

(d/dt) • (aV\ = ~ (aV\ + Pt - TPt - (LG\ veya 

(LG)t = b (aV)t + Pt - TPt - (d/dt).(aV)t (8.37) 

Ayr1k olarak tasviri 

( (aV)k + Pk ).(l+i) - ( TPk + ITp ) = (aV)k+l + (LG)k 

Ayrlk durumda, toplam kazane;, (TF)k a~agldaki gekilde dli~er. 

«aU)k + Pk)·(l+i) - (~ + le) - (aU)k = (TG)k 

Birim krediye tasarlanan ortak emeklilik masrafl metodlarl 

Normal giri1j ya1jl 

Ferdi seviye primi 

ilk dondurulmu1j bore; ve normal ya1ja ula1jma 

(8.38) 

(8.39) 

ilk dondurulmu~ bore;ta (aU)t = (am)O = (aV)O normal giri9 ya91 ie;indir. 

Normal amaca ula9ma ya91 ie;inde (aU)O dire 

Birim kredi ie;in (aU)O = (aV)O dire (8.40) 

ilk sorumluluk ile, 

et • aw = (aA)t - (aF)t - (aU)O/t olur.(Zaman burada slflrdlr.) 

(aU)o = (aV)O du. Bu zamanda elimizde hie; bir fon olmad1g1ndan 

(aF)O == 0 du. 

Amortisman1n dagltlml (aU)O ve (aU)O / 3iSl'den 
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t<15 de (aU)O/t = ( (aU)0/BI5 ).815-d 

Yapllan plan i~~iden allnan paraya bagli oldugundan (aU)O/t ve 

(aF)t'nin her ikiside aktiftirler. 

Birikim metodu 

Daha once ge~mi~ hizmet borcu yoktur. 

KSr ve zarar i~in amortisman olarak dlizeltme; 

et = Pt + (aU)t / ap 

Problem 5 

(8.41) 

(8.42) 

Yatlrlm metodu ile aktif ya~ayanlarln oncelikli hizmet bor~larlnln 

15 sene amortismanl ile ilgili yatlrlm bUyUklUgU i~in tlirev denklemde 

a) Birim kredi tasarlSl; 

(aU)O = 2.109,187205 (problem 2c'den) 

(aU)O / Bi5l = 213,2537279 

dire 

Senelik normal masraflarln dagltlm oranl 

t < 15 i~in 

t <::15 i~in 

= 77,19150511 + 213,2537279 

= 77,19150511 

[

86, 7024566 

(aF) = 
t 2109,187207 

b) Normal giri~ ya~l 

(aU)O = (aV)O = 2.678,176556 

Stj-S (t<15) ~= 0,06 

t = 15 den sonra fon gittik~e bUylir. 

Amortisman odemesi = 2.678,176556 / a~ 

= 270,7825712 
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( 3. problemden ) Pt = 43,05214465 

Toplam dagltlm = 43,05214465 + 270,7825712; t < 15 i~in 

43,05214465; 

(aF\ = 110,0919778 • St' b 
= 2.678,176556 

dir. 

Problem 6 

t = 15 ie;:in 

a) Birikim metodunu kullanarak aktif ya§ayanlar ie;:in fonun bliyliklligli 

ile ilgili diferansiel denklemj 

et = ( 3.087,660231 - (aF)t ) / 9,511342064 

d(aF)t / dt = O,06(aF)t + ilave yat1r1ID oran1 = - 0,045131633.(aF)t 

fonun %6 

S1n1n geri 

donmesi 

b) ilk dondurulmu§ bore;: metodunu kullanarak aktif ya§ayanlarln fonun 

bliyliklligli ie;:in, ilk hizmet bore;:larlnln 15 sene amortismanl tahmini 

ile diferansiel denklemin e;:ozlimli; 

(aF\ = 120,886553.8£\- 0 

= 2.678,176556 

dir. 

Grup fon metodu uzerine k~r ve zarar1n etkileri 

Sabit nlifus modeli lizerine, eger limit edilen varllklarln geri donrnesi 

ve §imdiki degerler ie;:in kullanllan oran ~ ve geri donen eari or an &' ise 0 

zaman (aF)t 'nin (aV)t 'ye yakla9madlgl, aneak 

( ( 1 / a ) -~) / ( ( 1 / a ) - ~/) kadar katl oldugu ispat (8.43) 
p p 

edilebilir. 

Problem 7 
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Tahminlerdeki degi~iklik - Sistematik var11k kazanc1 

S = 0,06 ve ~/= 0,07 

Onemli not: Eger~= 0,07'ye e9it ise ayllgln seviyesine orantlll olarak 

normal maliyet oranlnl kullanarak (aV)t = 2.264,100429 'a e9ittir. 

,a) Birikim metodunu kullanarak aktif ya9ayanlann fonunun bliyliklligli 

i~in diferansiel denklemin ~ozlimli; 
I 

6; 0,06 (aF)t 2.678'e yakla~lyor. 
0= 0,07 (aF)t 3.440,322222 

b= 0,07 (aV)t 2.264,100429 

dir. 

8.1. 4. ABD'DE SiGORTA MURAKABE KURULLARININ ROLU 

ABD'de Sigorta mevzuatl eyalet dlizeyinde uygulanlr.Sigortaclllk 

federal dlizeyde de ele allnlr ve tlim eyaletler i~in lilke ~aplndaki 

yonetmelikler ge~erlidir, ancak eyaletler kendi kanunlarlna dayanarak 

detayll sigorta hliklimlerini uygulamakta serbesttirler. 

Genel olarak ABD Sigorta Murakabe Kurullarlnln ana gorevi 

1- $irketin mali blinyesinin denetimi, 

2- Poli~e mevzuatlnda, sigorta sahibinin korunmaslnln teminidir. 

New York, Pennsylvania, Massachussetts ve Texas gibi eyaletlerde 

hem mali blinye hem de poli~e mevzuatl kontrol edilir. Diger eyaletler 

daha serbesttir. Mali blinye denetimi genellikle rezervlerin yatlrlldlgl 

yat1rlm ara~larlnln kalitesinin kontrolli yonlindedir. 

Kurullar; ge~tigimiz glinlerde Executive Life of California 9irketinin, 

kalitesi dli9lik, az degerli senetlere yaptlgl bliylik yatlrlm nedeniyle 

iflasl gibi benzer durumlardan ka~lnmak amaclyla daha kaliteli 

yatlrlmlar gormeyi tercih etmektedirler. 

Tarife tasdik prosedlirli dikkate allndlglnda, kar payll tarifeler 

i~in 50 eyalette de teknik esaslarln Kurullara sunulmasl gerekir, 

ancak Kurullara genel olarak bu teknik esaslara dayanarak hesaplanan 

prim tablolarlnl onaylama yada reddetme yetkisi verilmemi~tir. 

Diger k~rpayslz tarifelere ait teknik esaslar, eyaletlerin 



- 129 -

% 50 sinde Kurullara sunulmak zorundadlr. Yine, sunU9, primlerin 

tasdiki yonUnden degildir."Dosyala ve Kullan" bazlna dayanarak 

sunulmu9tur. 

Masraf, 9arjmanlar ve fiyatlandlrmalar yukarlda da belirtildigi 

gibi genellikle ne onaylanlr ne de reddedilir. 

Acente komisyonlarl New York eyaleti d1 91ndaki eyaletlerde 

kurala baglanmam19tlr. Diger tUm eyaletlerde (49) hayat sigorta 

komisyonlarl i~in slnlrlama yoktur.Murakabe Kurrullarl komisyon ve 

masraf 9arjmanlarlnln rekabet ortaml i~inde piyasa ko9ullarlna gore 

kendiliginden olu9masl beklentisindedirler. 

Hayat sigorta rezervleri Eyalet Kurul BUrolarl taraflndan 

denetlenir; Bunula birlikte bu denetimin aSll amaCl rezervlerin hesap 

geklinden ziyade bu rezervlerin yatlrlm kalitesinin kontrolUdlir. 

Bu rezervler Ulusal Murakabe Kurullarl Birligi'nin (NAIC) yatlrlm 

gUvenligi i~in olu9turdugu yonetmelige bagll olarak denetlenir.Buna 

ek olarak,Murakabe Kurullarl Poli~e mevzuatlnl; tarifenin "Hakkln 

Kaybedilmemesi" klozlarl standartlna uygun olup olmadlglnln 

kesinle9mesi i~in kontrol ederler. 
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8.2. isvi~re'de Hayat Sigortacl1lgl 

isvi~re'de emeklilik sigortas1 li~ planda incelenir. ilk 

plan ya§11l1k teminat1n1 i~eren sosyal sigortad1r. 

Bu plan mecburi olup emeklilik ya§l erkekler i~in 65, 

kad1nlar i~in 62 dir. Bunun yan1nda e§ i~in ek gelir emeklilik 

ya§1 55 ila 62 ya§lar1 aras1nda hak edilir. ~iftin ~ocuklar1 

i~in her birine 18 ya§lna kadar, okursa 25 ya§lna kadar gelir 

baglan1r, ancak evlendiginde gelir kesilir. Bu sistem oksliz ve 

yetim ~ocuklar i~in de ge~erlidir. 

Dul geliri 62 ya§1na kadard1r. Bu ya§tan sonra ki§i normal 

emeklilik maa§lna girer ve yeni baglanacak maa§ eskisinden az 

olamaz. Dul maa§ln1n baglanmas1 i~in dul ki§inin ~ocugu olmas1, 

en az 45 ya§lnda olmas1 ve en az 5 sene evli kalmas1 gereklidir. 

Dul ki§inin ba§ka hi~ bir geliri yok ve en az 1 sene evli 

kalm1§sa normal maa§1n1n iki kat1n1 , eger bir seneden fazla 

evli kalm1§ ve en az 40 ya§1nda ise maa§ln1n 3 kat1n1, eger evli

lik 1 ila 5 sene slirdliyse ve dul ki§i 40 ya§ln1n lizerindeyse 

maa§ln1n 4 kat1n1, eger evlilik 5 seneden fazla slirdliyse ve 

dul ki§i 40 ila 45 ya§lar1 aras1nda ise maa§1n1n 5 katln1 al1r (43). 

ikinci plan, mesleki sigorta ve kaza sigortas1 olup, glivence 

devlet taraf1ndan verilir ve mecburidir. Bu plan1n i~erigi 

ve kimleri kapsad1g1 §oyle a~1klanabilir. 

Diyelimki M en dli§lik temel gelir olsun. Buna gore a§ag1daki 

tablo ki§inin emeklilik ya§lnda durumunu gosterir. 

TABLO 
TABLE 

XVII 
XVII 

Senelik Gelir 

Annual Income 

M 

2 M 

3 M 

4 M 

5 M 

6 M 

isvi<;RE'DE Ki~iNiN EMEKLILIK GELIRI 
RETIREMENT INCOME OF A PERSON IN SWITZERLAND 

Ki§inin Emeklilik 
Ya§lndaki Geliri 
Single Person Annual 
Old - Age Pension 

M 

1,2 M 

1,4 M 

1,6 M 

1,8 M 

2 M 

Gelir Ylizdesi 
olarak Emeklilik 
Pension as % of 
Income 

%100 

% 60 

% 47 

% 40 

% 36 

% 33 

43) isvi~re--Reaslirans ~irketi, 1991,Hayat Sigortaslyla ilgili 
Staj Notlarl. 
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1986 Ylllnda ki$inin en dU$Uk Yllllk emeklilik geliri 

8640,- Sfrolarak kararla$tlrllml$tlr. Bu seneden sonra her iki 

Yllda bir bu meblag endesklenmi$tir. ~Byleki; Karl$lk endeks=1/2 

(maa$ endeksi + fiyat endeksi)'dir. 

Bu plan 2 Mile 6 M araslndakileri kapsar. Burada fikir 

2M'in altlnda geliri olan ki$iler i9in ilk planln yeterli oldugu 

(emeklisine %60 yada daha faz1aslnl vererek) ve 6M yaaa daha 

fazla gelire sahip olanlarln U9UncU plana girmelerini te$vik 

etmektir. 

ikinci plan birincisi gibi gene I halk sigortasl degildir. 

Sadece maa$ll ki$ileri, maa$ aldlklarl sUrece teminat a1tlna allr. 

Bu planda ki$inin emeklilikten Bnce son U9 Yllda aldlgl maa$larln 

ortalamaslnln %40 1, ki$inin emeklilikte alacagl maa$ldlr. Bu 

%40 ikinciplan i~in bir hedeftir. Ancak unutulmamalldlr ki , 2M 

ile6M araSl %60 da olabilir. 

Bu gBre M = En dU$Uk temel sigorta, 

I = Yeniden degerlendirilen senelik gelir, olsun. 

1. Plan 0,8 M + 0,2 I 

2. Plan °14 (I-2M2 

TOPLAM 0,6 I (44) 
BBylece ki$inin kredi sistemi dUzeltilerek, istenilen hedef 

teminata Ula$lllr. 

U9UncU plan ki$inin istegine bagll olup zorunlu degildir. 

BugUn bu plan i9in kullanllan garanti edilen faiz ferdi sigorta

lar i9in %3, grup sigortasl i9in %3.25 dir. AktUeryal faiz 

ise pazarln durumuna gBre seneden, seneye degi$ir. Bunun yanlnda 

aktUeryal faiz, garanti edilen faizden yUksekse ek meblag veri

lir. Bugun ferdi ve grup kapital sigortalarlnda kullanllan vefat 

tablosu GKM ve GKF'dir. Bu tablolar erkek ve kadln olarak 1980 

Ylllnda isvi~re'de yapllan istatistiklere gBre dUzenlenmi$tir. 

irad sigortalarlnda ferdiler i9in erkeklerde ERM, kadlnlarda 

ERF, gruplar i9in erkeklerde GRM, kadlnlarda GRF tablolarl kul

lanllmaktadlr. SBzkonusu tablolantnGKM, GKF, ERM ve ERF degi$ik 

faiz oranlarlyla Ek 11 de verilmi$tir. 

isvi9re'de prim hesaplarl daha sonra Brnegi verilen tUrn 

$irketler i9in yaYlnlanan cetvellerden yaplllr. 

44) KARL WEBER, isvi~re Reastirans ~irketi, 1991, Staj Notlarl. 
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Enflasyon Oranlna gelinee 1991 senesinde 5.3 iken, aynl Yll 

hisse senetlerinin faiz getirisi %6 ila 7, gayrimenkul getirisi 

%7 ila 8 dir. 

isviCRE'DE tiGliNcti PLAN iQiN TARiFE BAZINDA PRiM HESAPLARI 
isvi~r€'de u~uneli planda turn sigorta tarifelerinin prim 

hesaplarl blitun §irket1er i~in yaYlnlanan eetvellerden yaplllr. 

Komisyon oranlarl §irketten §irkete degi§mekte ise de 

uygulanan §arjmanlarda §irketler araslnda ~ok fark olmadlgl 

a~lktlr. 

$irketler araslndaki tek rekabet ulkemizde kar payl olarak 

uygulanan aneak i~erigi farkll olan bonus sitemidir. 

Bu ~all§mada Bnee primlerin hesaplanmaslnda yapllan eetvel 

ineelenmi§ ve bir Brnekle a~lklanml§, daha sonra ge~iei slireli 

maluliyet ge~iren ki§iler i~in prim hesaplarl anlatllarak Brnek 

verilmi§, diger tarifeler Brneklendirilmi§ ve son olarak bonus 

sistemi anlatllml§tlr. 

ORNEK TABLODAKi FiYATLARIN AQIKLANMASI (45) 

Cinsiyet 

Giri§ Ya§l 

Slire 

Son Ya§ 

Erkek (M), Kadln (F) 

20 (Erkek, solda) veya 27 (Kadln sagda) 

N=5 den 50 ye 

S= 25 den 70 e 

Prim Odeme Sliresi : 4 ila 45 ya§ araSl 

VS 

G 

G 

X 

G2, G4, G6, G8 

B 

F 

Ge 

Be 

T 

T 

HN 

10.000~11k kapital i~in senelik prim 

10.000 ~llk kapital i~in maktu prim 

Muhtelif sigorta 

Qiftler i~in muhtelif sigorta 

5 Yllda bir Bdemeli muhtelif sigorta 

Yllllk %2,4,6,8 oranlnda artan muhtelif sigorta 

Hayat kaydl + Kapitalin %10 u kadar muayyen 

vadeli + Vefat halinde primleri faizsiz olarak 

geri Bdemeli sigorta 

Muayyen vadeli aneak vadesi Bneeden belirlenmi§ 

sigorta 

Maktu prim i~in muhtelif sigorta 

B gibi maktu primli, odeme < sigorta kapitali 

Muayyen vadeli sigorta 

Qiftler i~in muayyen vadeli sigorta 

n sene azalan muayyen vadeli sigorta 

45) isvi~re Rentenanstalt Sigorta ~irketinin 1991 senesine ait 
kulland1g1 tablolar. 
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Primleri gittik~e dti~en, n se ne azalan muayyen 

vadeli sigorta 

Kapital yerine rant veren muayyen vadeli sigorta 

Kapital yerine rant veren, primleri gittik~e 

azalan muayyen vadeli sigorta 

Hayat boyu sigorta 

Ornek tablo 20 ya~lndaki erkege yada 27 ya~lndaki kadlna 

uygulanmaktadlr. 

Diyelim ki 20 ya~lnda bir erkek sigortall, 20 Yll sUreli 

muhtelif sigorta tarifesi satln alSln. Tabloya gore 

10.000~r.'llk bir kapital i~in sigortall ~ahsln odemesi ~ersken 

senelik brUt prim 461.-Sfr. dlr. Sigorta kapitali 20.000.-Sfr. 

ise brUt prim 922.-Sfr. olarak, 461.-Sfr. 'In katlarl ~eklinde he

saplanlr. 

Bunun gibi ki~inin ya~lna ve sigorta sUresine bagll olarak 

her tarife i~in odenecek brUt prim bulunabilir. 
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TABLO XVIII - TABLE XVIII 

" 

OLUM YE YA~AM HALiNDE ~E~iTLi KOMBiNEZONLAR YE 

H:Erkek 
10.000 Sfr'lik KAPiTAL i~iN BRUT PRiM TABLOSU 

GROSS PREMIUM TABLE FOR DEATH AND SURVIVAL TYPES OF INSURANCE F:Kad1n(Famle) 
(Hale) FOR BENEFIT OF 10.000. -Sfr. 

f-' 20 G 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 



- 135 -
TABLO XIX - TABLE XIX 

OLUM HALtNDE C;E~tTLt KOMBtNEZONLAR VE 10.000 Sir. - 'lik KAPtTAL tC;tN 
BRill PRiM TABLOSU 

GROSS PREMIUM TABLO FOR DEATH TYPE OF INSURANCE FOR BENEFIT OF 

M: Erkek(Male) 10.000 Sfr. F:Kadln(Female) 

M 20 T TZ HM 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 34 32 46 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 46 24 18 33 25 44 
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 
34 54 43 67 23 21 57 52 61 

35 55 44 69 24 22 59 54 62 
36 56 45 71 24 22 61 56 63 
37 57 47 74 24 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 75 71 69 
43 63 56 90 27 25 78 74 70 
44 64 58 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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Ge~ici Slireli Maluliyet Sigortasl Primleri 

Tarn malul olmaYlp, tekrar ~al19maya ba9laYlncaya kadar sigortall 

9ahsln 1 Sfr.'llk kapital elde etmesi i~in yatlrmasl gereken prim 

arkadaki tablolarda verilmi9tir. 

Bu tablolar U~ gekilde dUzenlenmi9tir. 

1 - Ihtiyarllk sonucu maluliyet 

2 - Hastallk sonucu malu1iyet 

3 - Kaza ve hastallk sonucu maluliyet 

Buna gore ki9inin ya91na tekabUleden malul olarak bekleyecegi 

aylara gore isabet eden rakamlar sigortall 9ahsln mUddet sonu kapitali 

ile ~arpllarak brUt sigorta primi bulunur. 

Ornegin Ihtiyarllk sonucu ma1uliyet tablosundan, 64 ya91nda 

bir ki9inin 12 ayllk maluliyeti sonunda bekleme mUddetinde 10.000.

Sfr.'llk teminat i~in yatlrmasl gereken brUt primin hesabl 9U 

gekildedir. 

Ki9i 12 ayln sonunda 65 ya91nda olacaglndan 65 ya9a tekabUl 

eden 12 ayllk bekleme sUresi degeri ile sigorta kapitali ~arplldlglnda 

sigorta brUt primi : 0,036 • 10.000 = 360.- Sfr. olarak bulunur. 

Arkadaki tablo yardlml ile muhtelif ornekler yapllabilir. 
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TABW XX - TABLE XX 

GEgici SURELi MALULiYET PRiMi TABLOSU 
PREMIUM TABLE OF TEMPORARY DISABILITY INSURANCE 

MUDDET SONUNDA S YA;iINDA OLAN SiGORTALININ 1 Sfr.'LIK KAPiTAL iC;iN 
YATIRMASI GEREKEN BRUT PRiM 

THE GROSS PREMIUM FOR A BENEFIT OF I.-Sfr.OF A PERSON WHO IS S YEARS OLD 
BEKLEME SURESi - A PRIOD OF WAITING 

M:Erkek{Male2 F:Kadln{Female) 
S 2 ayIlk 3 ayll.k 6 ay Ilk 12 ayhk 24 ayhk 36 ayIlk S 

Months months months months months months 
70 0.114 00 0.104 50 0.095 00 0.085 50 0.076 00 0.071 25 70 
69 0.100 00 0.092 40 0.084 00 0.075 60 0;067 20 0.063 00 69 
68 0.087 00 0.080 30 0.073 00 0.065 70 0.058 40 0.054 75 68 
67 0.074 40 0.068 20 0.062 00 0.055 80 0.049 60 0.046 50 67 
66 0.061 20 0.056 10 0.051 00 0.065 90 0.040 80 0.038 25 66 

65 0.048 00 0.044 00 0.040 00 0.036 00 0.032 00 0.030 00 65 
64 0.045 60 0.041 80 0.038 00 0.034 20 0.030 40 0.028 50 64 . 
63 0.043 20 0.039 60 0.036 00 0.032 40 0.028 80 0.027 00 . 63 
62 0.040 80 0.037 40 0.034 00 0.030 60 0.027 20 0.025 50 62 
61 0.038 40 0.035 20 0.032 00 0.28 80 0.025 60 0.024 00 61 

60 0.036 00 0.033 00 0.030 00 0.027 00 0.024 00 0.022 50 60 
59 0.033 60 0.030 80 0.028 00 0.025 20 0.022 40 0.021 00 59 
58 0.031 20 0.028 60 0.026 00 0.023 40 0.020 80 0.019 50 58 
57 0.030 00 0.027 50 0.025 00 0.022 50 0.020 00 0.018 75 57 
56 0.028 80 0.026 40 0.024 00 0.021 60 0.019 20 0.018 00 56 

55 0.027 60 0.025 30 0.023 00 0.020 70 0.018 40 0.017 25 55 
54 0.026 40 0.024 20 0.022 00 0.019 80 0.017 60 0.016 50 54 
53 0.025 20 0.023 10 0.021 00 0.018 90 0.016 80 0.015 75 53 
52 0.024 00 0.022 00 0.020 00 0.018 00 0.016 00 0.015 00 52 
51 0.022 80 0.020 90 0.019 00 0.017 10 0.015 20 0.014 25 51 

50 0.021 60 0.019 80 0.018 00 0.016 20 0.014 40 0.013 50 50 
49 0.020 40 0.018 70 0.017 00 0.015 30 0.013 .60 0.012 75 49 
48 0.019 20 0.017 60 0.016 00 0.014 40 0.012 80 0.012 00 48 
47 0.018 00 0.016 50 0.015 00 0.013 50 0.012 00 0.011 25 47 
46 0.018 00 0.016 50 0.015 00 0.013 50 0.012 00 0.011 25 46 

45 0.016 80 0.015·40 0.014 00 0.012 60 0.011 20 0.010 50 45 
44 0.016 80 0.015 40 0.014 00 0.012 60 0.011 20 0.010 50 44 
43 0.015 60 0.014 30 0.013 00 0.011 70 0.010 40 0.009 75 43 
42 0.015 60 0.014 30 0.013 00 0.011 70 0.010 40 0.009 75 42 
41 0.015 60 0.014 30 0.013 00 0.011 70 0.010 40 0.009 75 41 

40 0.014 40 0.013 20 0.012 00 0.010 80 0.009 60 0.009 00 40 
39 0.014 40 0.013 20 0.012 00 0.010 80 0.009 60 0.009 00 39 
38 0.014 40 0.013 20 0.012 00 0.010 80 0.009 60 0.009 00 38 
37 0.013 20 0.012 10 0.011 00 0.009 90 0.008 80 0.008 25 37 
36 0.013 20 0.012 10 0.011 00 0.009 90 0.008 80 0.008 25 36 

35 0.013 20 0.012 10 0.011 00 0.009 90 0.008 80 0.008 25 35 
'..J 
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TABLO XXI - TABLE XXI 

GECiCi StiRELi MALULiYET PRiMi TABLOSU 
(Sadece Hastallk Sonucu Malul Olup Bekleyenler i~in) 
PREMIUM TABLE OF TEMPORARY DISABILITY INSURANCE 
(Only For Persons Who Are Disable Because Of Illnes) 

MllDDET SONUNDA S YA~INDA OLAN SiGORTALININ 1 Sfr'llk 
KAPiTAL i9iN YAPTIRMASI GEREKEN BRUT PRiM 

THE GROSS PREMIUM FOR A BENEFIT OF 1.-Sfr.OF A PERSON WHO IS S YEARS OLD 

M:Erkek(Ma1e) BEKLEME stiREsi - A PERIOD OF WAITING F:Kadln{Fema1e) 

S 2· Ayllk 3 Ayhk 6 Ayllk 12 Ayllk 24 Ayllk 36 Ayllk 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 
54 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 54 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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TABLO XXII - TABLE XXII 

GE~iCi StiRELi MALULiYET PRiMi TABLOSU 
PREMIUM TABLE OF TEMPORARY DISABILITY INSURANCE 
MliDDET SONUNDA S YA~INDA OLAN SIGORTALININ 1 Sfr:LIK KAPiTAL iviN 

YATIRMASI GEREKEN BRUT PRiM 
THE GROSS PREMIUM FOR A BENEFIT OF 1.-SfLOF A PERSON WHO IS YEARS OLD 

BEKLEME sUREsi - A PERIOD OF WAITING 
M: ErkekCM..e.1e) F:Kadln{Fema1e) 

S 2 avll.k 3 al~lk 6 al~lk 12 ahllk 24 a
h
llk 36 a

h
llk S 

months mon s mon s mont s mont s mont s 
70 0.114 00 0.104 50 0.095 00 0.085 50 0.076 00 0.071 25 70 
69 0.100 80 0.092 40 0.084 00 0.075 60 0.067 20 0.063 00 69 
68 0.087 60 0.080 30 0.073 00 0.065 70 0.058 40 0.054 75 68 
67 0.074 40 0.068 20 0 • .062 00 0.055 80 0.049 60 0.046 50 67 
66 0.061 20 0.056 10 0.051 00 0.045 90 0.040 80 0.038 25 66 

65 0.048 00 0.044 00 0.040 00 0.036 00 0.032 00 0.030 00 65 
64 0.045 60 0.041 80 0.038 00 0.034 20 0.030 40 0.028 50 64 
63 0.043 20 0.039 60 0.036 00 0.032 40 0.028 80 0.027 00 63 
62 0.040 80 0.037 40 0.034 00 0.030 60 0.027 20 0.025 50 62 
61 0.038 40 0.035 20 0.032 00 0.028 80 0.025 60 0.024 00 61 

60 0.036 00 0.033 00 0.030 00 0.027 00 0.024 00 0.022 50 60 
59 0.033 60 0.030 80 0.028 00 0.025 20 0.022 40 0.021 00 59 
58 0.031 20 0.028 60 0.026 00 0.023 40 0.020 80 0.019 50 58 
57 0.030 00 0.027 50 0.025 00 0.022 50 0.020 00 0.018 75 57 
56 0.028 80 0.026 40 0.024 00 0.021 60 0.019 20 0.018 00 56 

55 0.027 60 0.025 30 0.023 00 0.020 70 0.018 40 0.017 25 55 
54 0.026 40 0.024 20 0.022 00 0.019 80 0.017 60 0.016 50 54 
53 0.025 20 0.023 10 0.021 00 0.018 90 0.016 80 0.015 75 53 
52 0.024 00 0.022 00 0.020 00 0.018 00 0.016 00 0.015 00 52 
51 0.022 80 0.020 90 0.019 00 0.017 10 0.015 20 0.014 25 51 

50 0.021 60 0.019 80 0.018 00 0.016 20 0.014 40 0.013 50 50 
49 0.020 40 0.018 70 0.017 00 0.015 30 0.013 60 0.012 75 49 
48 0.019 20 0.017 60 0.016 00 0.014 40 0.012 80 0.012 00 48 
47 0.018 00 0.016 50 0.015 00 0.013 50 0.012 00 O.Oll 25 47 
46 0.018 00 0.016 50 0.015 00 0.013 50 0.012 00 O.Oll 25 46 

45 0.016 80 0.015 40 0.014 00 0.012 60 0.011 20 0.010 50 45 
44 0.016 80 0.015 40 0.014 00 0.012 60 0.011 20 0.010 50 44 
43 0.015 60 0.014 30 0.013 00 0.011 70 0.010 40 0.009 75 43 
42 0.015 60 0.014 30 0.013 00 O.Oll 70 0.010 40 0.009 75 42 
41 0.015 60 0.014 30 0.013 00 0.011 70 0.010 40 0.009 75 41 

40 0.014 40 0.013 20 0.012 00 0.010 80 0.009 60 0.009 00 40 
39 0.014 40 0.013 20 0.012 00 0.010 80 0.009 60 0.009 00 .39 
38 0.014 40 0.013 20 0.012 00 0.010 80 0.009 60 0.009 00 38 
37 0.013 20 0.012 10 o .Oll 00 0.009 90 0.008 80 0.008 25 37 
36 0.013 20 0.012 10 O.Oll 00 0.009 90 0.008 80 0.008 25 36 

35 0.013 20 0.012 10 O.Oll 00 0.009 90 0.008 80 0.008 25 35 
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isvi~re'de ~u Anda YlirlirIlikte Olan Baz1 

TarifeIerden Ornekler 

1) Muhtelit Sigorta (46) 

Sigortall Ya';;l 40 

Garanti Edi1en Faiz % 9 

Sigorta Sliresi 20 Yll 

Sigorta Kapitali 1.000.- Sfr. 

Primler Erkek Kadln 

Ayhk 4,03 3,85 

Yl111k 46,00 44,00 

Makdu 649,00 642,00 

Sigorta kapitali vade bitiminde sigortallya 0 gline kadar kadar biriken 

bonus ile birlikte odenir. 

2) Hayat + Thtiyarl1k Sigorta Tarifesi (47) 

Sigorta Sliresi 

Vefat Kapitali 

Hastallk Sonueu 

Maluliyet Ha1inde 

AyIlk Rant 

Maktu Prim 

30 Yll 

200.00.- Sfr. 

18.000.- Sfr. 

1.379,70 Sfr. 

Bu tarifede sigortall .;;ahls bontisden yararlanabileeektir. 

3) Mtimtezi~ Sigorta Tarifesi (48) 

Sigorta Suresi 30 Yll 

46) La BaIoise Sigorta ~irketi'nden Tarife Ornegi. 
47) Winterthur Sigorta ~irketifREnTarife Ornegi. 
48) Winterthur Sigorta ~irketi'nden Tarife Ornegi. 



Ya9am Halinde Kapital 

Vefat Halinde Kapital 

Senelik Prim 
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100.000.- Sfr. 

100.000.- Sfr. 

4.307,90 Sfr. 

4) Azalan Kapitelli GlUm Sigorta Tarifesi (49). 

Bu sigorta alUm halinde kapital ademeli, ancak adenecek sigorta 

kapitali vadesi ge~en her Yll i~in K / n oranlnda azalan bir tarifedir. 

Kaza sonueu alUm halinde tarifenin koruma garantisi; alUm kontrattan 

sonra fakat kaza en az iki senelik ise, 9irketin en son sigorta 

senesinde kapitali ademesi geklindedir. 

Primler 5 sene mUddet ile kontratsUresi i~inde adenir. 

x : Ki9inin Ya91 

s : Ki9inin Vade Bitimindeki Ya91 

n Sigorta SUresi 

K Kapital 

dire Buna gore, 

15~x ~70 2~n~6 

K~10.000.- Sfr. 'dlr. 

Kullanllan Vefat Tablosu 

Teknik Faiz 

s t:;,75 ve 

GKM 1980 

% 3 

olup, kadlnlar i~in giri~ ya91 7 Yll daha indirilmi9tir. 

Acente Komisyonu ve Tahsil Masrafl 0,08. YP 

1dare Masrafl Kapital tizerinden 

- Prim Odeme SUresince 0,0015 

- Prim Odeme SUresi Bitiminde 0,00125'dir. 

Primler 

Sp = ( n • M - R +1 + R + +1 ) / (n • D • a 12) x x x x n x X:KI 

n:=. 6 i~in k = n - 5 

2~n~5 i~in k = 1 

Tp =(1/0,92).««(n.M -R +1+R + +l)/n.D )+O,00125.a ru)/a n)+O,OOO25) x x x x n x x:.~ x:~ 

t v = 0,025 • ( , E, • a + - ( (E • a + ) / a +'::'1). a '=:"I) n x x n n x x n x n. x:nl 
X/= x+t ve n/= n-t 'dire 

49) tsvi~re Sigorta §irketi'nden Tarife Grnekleri. 
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Bonus Sistemi Hesabl ve DagltlIDl 

Bir ye~;it k~r pap olarak degerlendirilen bonlis uygu1amalan_ 

§irketten §irkete degi§mektedir. En yok uygulanan sistemlerden biri, 

teknik esaslarda bonlis formUlU kullanarak vefat teminatlnln belirli 

bir oranda indirilmi§ gibi gosterilmesi ve bu indirilmi9 teminata 

tekablil eden primi bularak sigortall 9ahsln bir yerde az primle aynl 

teminatl satln almaslnl saglamaktlr. 

Bu sistem iyin uygulanan formUl ve bu formUllin aylklamasl 9U 

§ekildedir. 

i = Tarife Teknik Faizi 

b = BonUs Sistemi 

if = Sigorta Teminatlnda Azalma Faiz Oranl 

Buna gore; 

l+i' = O+i) / (l+b) (SO) 

geklindedir. 

Uygulamall bir ornek verecek olursak sigortallnln satln aldlgl 

tarifenin t~knik faizi % 6 olsun. Bonlis faizi % 2,5 ise teminatta 

azalma faiz oranl; 

i' = (1,06) / (1,025) - 1 = 3,41 

dir .. 

Sigortall 9ahsln sUre sonu sigorta teminatl % 3,41 oranlnda 

azalm19 gozUkmekte ve bu indirilmi9 yeni teminata kar9111k daha az 

prim allnarak, sigortall 9ah1s bir yerde odlillendirilmektedir. 

BonlisUn diger bir uygulamasllll ba9ka bir ornekle aYlklayabiliriz. 

Diyelimki, 1992 Ylhnda 10.000.- Sfr. bonUs belirlendi. Hak edilen 

bonus tek bir prim gibi kabul edilerek, bu primle teminat verilecek 

tarihte teminatln yUkseltilmesi iyin,sigortallnln ek bir muhtelit 

poliye satln aldlgl dli9UnUlUr. Burada onemli olan ki9i ne tUr poliye 

sat:m alnsa alsln ister muhtelit ister iradll yada daha ba§ka bir 

tarife, sigortallnln alacagl bonlisUn mutlaka muhtelit tarifeye 

yevll.ilmesidir. Sozkonusu 250.- Sfr.' larln hisselere dagltllmasl ise 

Ax:'iil formlilli ile geryekle9tirilir. Burada x; ki9inin ya91, n ise-_ 

ba~langlytan teminatln son bulacagl tarihe kadar geyen slireye e9ittir. 

Buna gore her sigortall iyin hesap edilen bonUs, ki9inin sigorta 

kapitaline eklenir. 
,-

SO) ALISTAIR NEILL, Life Contingencies/Redwood Burn Ltd., 1983, s.161. 
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8.3. !ta1ya'da Bayat Sigortacl11g1 (51) 

italya'da bug Un en ~ok satllan tarife tUrleri muhtelif, hayat 

boyu ve ge~ici sUreli hayat sigortalarldlr. Bu tarife1er i~in §u anda 

ku11anllan vefat tab10su 1980-1982 sene1erinde italya'da yapllan 

istatistige bagll, erkek ve kadln i~in ayrl ayrl dUzenlenen SIM 81 

SIF 81 adlndaki tablolardu. Bayat kaydl ve irad sigortalarl i~in 

1970-1972 Y1l1arlna ait tablo1ar ku11anl1maktadlr. Bu tab101ardan 

~lkarl1an sonuca gore bir erkegin elme ihtimali , bir kadlnln e1me 

ihtimalinden daha fazladlr. Sozkonusu tablolar degi9ik faiz oranlarl 

ile Ek III'de verilmi§tir. italya'da grup ve ferdi sigortalar i~in 

aym tablolar kullanl1maktadu. Risk primi i~in kullam1an teknik 

faiz % 3 i1a % 4 dUr. Buna mukabi1 1990 Yl11nda enf1asyon % 6 , 

1991 de ise % 6.1 dirt Bu enflasyon oranlarl hayat sigortalarlndaki 

kar payll birikimli sigQrtalar i~in fazla dti9linti1dUglinden, daha ziyade 

en fazla 10 sene mtiddet1i muhtelif ve hayat boyu rant veren sigorta 

tarife1eri gtinUmtizde daha popli1e~dir. 

italya'da §u anda n sene1ik muhtelif sigorta tarifesi i~in acente 

komisyon1arl birinci sene brtit primin % 30'u, ikinci ve daha sonraki 

senelerde sene1ik primin % 4'li civarlndadlr. Poli~e maktu primli ise 

kornisyon brlit primin% 3.5 kadar allnlr. 

italya pazarlnda 2. Emeklilik gibi dli§tinlilerek satl1an en yaygln 

tarife tlir1erinden 10 senelik muhtelif sigorta tarifesine saYlsal 

bir ornek verecek olursak: 

Ki9inin cinsiyet ve ya§l: Erkek, 37 

Sigorta sUresi 10 Yl1 

PRiM 

a) BrUt Prim 0,081147 

b) Net Prim 0,080153 

Eklenen ~arjman1ar : 

Senede 4 Odeme = TP • 0,2613 = 0,021203 x 
Senede 3 Odeme = TP • 0,5150 = 0,041790 x 
Senede Ay11k Odeme = TP • 0,0888 = 0,007206 x 

51) ADA MOCNIK, L10yd Adriatico Sigorta ~irketi Faks Mesaj1arlndan 
der1enmi~tir, 1992. 
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Odenen prim maktu ve 10.000.000.- Liret ise; Sigorta Kapita1i: 

(Liret) 

13.615.218.- Yeniden deger1endirme olmadan, 

24.406.421.- Sene1ik kBr payl ge1iri yuzdesinin % 13.71 oldugu 

ve sigorta11nln k~r paylna % 80 katl1acagl varsaYl1arak bu1unur. 

Odenen prim sene1ik ise; 10.000.000.- 1iret prim sigorta kapita1i 

gibi 0,80. 0,01371 oranda her sene artar. Sure sonu Sigorta 

Kapita1i: (Liret) 

10.528.103.- Yeniden deger1endirme olmadan, 

24.406.421.- Yeniden deger1endirme1i olarak hesaplanlr. 

10. senenin sonunda sigortall ya~am boyu rantl se~ebi1ir.Bu 

durumda ay11k a1acagl miktar Kapita1in 0,05912 i1e ~arplmlna e~ittir. 
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SONU~ 

tilkemiz hayat sigortaclllgl hlZll bir degi§im ve geli§me slireci 

i~ersindedir. Sigorta §irketlerimiz dlinyadaki geli§meleri titizlikle 

izlemekte, dlinyada uygulanan yBntemleri ve tarife ~e§itlerini uygulamak 

i~in birbirleri ile adeta yarl§ etmektedirler. 

Halklmlz artlk eski batl1 dli§lincelerden slyrl1ml§, ki§iler hayat 

sigortasl ile kendilerini ve ~evresindekileri emniyet ve gliven altlna 

almaya ba§laml§lardlr. 

~irketlerin Bzellikle ikinci emeklilik dli§lincesi ile yirmi, otuz 

sene sonraSl i~in sBz vererek sattlklarl tarifeler, enflasyonun etkisi 

ile erozyona ugramakta, sigortall ki§iler poli~e sliresi bitiminde 

aldlklan toplu para yada iradlardan umduklarlnl bulamamaktadlrlar. 

Enflasyonun yliksek oldugu lilkemizde hayat sigorta tarifelerinin bu 

denli uzun Ylllara bagll olarak satllmasl, para degerinden herglin 

h:1zla kapplara ugrarken olduk~a saklncalldlr. 

Bu dU§Unce ile hazlrlanan ~all§mamlzda tarifeler Uzerine yapllan 

Brneklerde TIlna endeksli poli~elerde sigorta sliresi en fazla 10 Yll 

allnml§tlr. 

Birikimli sigortalara baktlglmlzda, tasarruf kapitali hesablnda 

oransal artl§ll sigorta tarifesinin, sabit artl§ll sigorta tarifesinden 

daha avantajll oldugu gBrUlmektedir. 

Enflasyona kar§l Bnlem olarak dli§UnUlen endeksli tarifelerde 

ise dBvize endeksli tarifelerden ziyade enflasyona endeksli tarifelerin 

gunlimliz ko§ullarlna daha uygun oldugu savunulmu§tur. 

Gte yandan, lilkemizde halen bir vefat tablosunun bulunmamaslnln 

eksikligi, tarifeler bazlnda yurt dl§l vefat tablolarlyla yapllan 

kar§lla§tlrmada hissedilmektedir. Klyaslamada Tlirkiyelde kullanllan 

vefat tablolarlndan biri Brnek allnml§ ve Bllim olaslllglnln bu tabloda 

yuksek oldugu gBrUlmli§tUr. GlUm ve hayat sigortasl i~eren tarifelerde 

1se prim hesaplarlnda tablolar araslnda ~ok bUylik fark ~lkmaml§tlr. 

Tasarruf sigortalarlnda onemli bir yekUn te§kil eden kar payl 

ise §irketlerin senelik verimlilik oranlarina gore tesbit edilmektedir. 

TIrnkemizde ~ogu §irket, kar payl uygulamaslnda ilk senenin riyazi 

ifutiyatlnl yatlrlma donU§tUrerek ikinci seneden itibaren Kar paylarlnl 

rJla.gltmaya ba§lamaktadu. Bu sistem sigortall apslndan bir kapp te§kil 

etmektedir. Bizde kar payl olarak ge~en bu sistem, yurt dl§lnda 

genellikle bonus olarak bilinip uygulamasl daha farklldlr. 
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Bu uygulamanln faydasl, sigortall poli~eyi satln aldlglnda paraSl 

deger kaybetmeden, poli~esi mukabilinde odtillendirilmesidir. Bu 

~al19mada tilkemize yarar saglamasl a~lslndan, bontis sistemi ornekle 

a~lklanarak farkll uygulamalar tizerine durulmu9tur. 

tilkemizde diger bir eksiklik de hastallk yada kaza sonucu ge~ici 

maluliyet sigortasl i~in herhangi bir tarife yapllmam19 olmasl, sadece 

daimi stireli maluliyetin gozontine allnm19 olmasldlr. Ancak ge~ici 

sUreli maltiliyetin de ki~iler i~in risk ta91dlgl unutulmamalldlr. 

Bu ~all~mada yurt dl~lnda uygulanan tarifelerin incelenmesi boltimtinde 

bu tarife ttirline deginilerek tilkemizde uygulanmaslna l~lk tutacagl 

dti9tintilmti~ttir. 

Emeklilik tarifeleri tizerine hazlrlanan bu ~all~manln, yurt dl~l 

ornekleri ile tilkemiz ko~ullarlna uygun olarak yarar getirecegi 

dti9tintilmektedir. 
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803:274.511 m.65L.,:O,Q98840 ;,0,901160 0.138705 43.797625 ,45U93800 386.479411. 2;738.(123479. 2:390.097953 13,537.903980. 

ii 81 .2,950.B86 317.161-'.0.107480 ;'0,892520 0.135322 41.B71914 399.318412 342.681785 2,283.829680 2,003.618542 lQ,799.&80501 

l
a2 2,033.725 308.804 iO.111250 ,,0.&82750 0.132021 39.774258 341.707024 300.809B71 1,884.511268 l,b60.936156 S,Slb.050a2j 

,83 2324.920 298.19PO.1282bO' 0.B71740 .0.128601 37.470907 299.~51978 261.035613 '. 1536.804244 1,360.126885 6,631.539553 
. a42:.026. 7.26 284.249. :; . .o.14025hO.859750 0.125659 34. e47278 254,677364. 223.564706 1:237 .352266 I,09~.09!272 ' 5,094.735310 
.~ .1,742.418 266.512;0.152950' .o.B47050 0.122595 31.876039 213.618443 188.717428 982,674902 B75.52b566 '3,857.393044 

ab 1475.966145.143:'0.166090 ;'.0.83391.0 0.119605 28.605083 176.532198 156.841389 169.056459 61l6.809139 2,BH.70B142 
87 1 :230:'923 220. 99N O. 11955.0 t.o; 820450 O.lIb6Ul 25.158244 143.621452 128.236306 592.524260 529.91.7750 2; 105. 651684 
BS 1,.009,628 195.17~::'O.193270"i:O.8.omO 0.113841 21.676494 114.960132 103.078062' 448.902808 401.731H3· I,m. 127423 
It9 ijI4.,6~9 Ib8.871;1I0.20729Q 19,192710 .. , Q,.1J lQ6~, IB.298150. . 90.479843 81.401568. m.942b76 m.b5338I' 1,.064. mm 
._:"_':_':'-:''''':'''J~~_.:l,..~.<A,<,_~_",·-<,:..~~_1:!.~ • ..:..::':::.:.~,.:'''~'~~ltt'~_ ............... . ,lla~.:... ..... .Jn-,o.)··· .-' 



C S 0 DIU. Tablo5ul9BO i= %9 
(etkekl, x x -150- EK 1/2 

x Ix dx" qx px v=I/(I+il ex Dx Hx Nx Ra,· Sx ! __ .. _____ ....... _ ... ___ .. _ .. _ ............. __ ......... __ .... _ .. ____ .. _______ .... __ .... _____ .... ___ ... _ ................. __________ .. ___ .............. _______ ..... _ ...... __ ........ _J_ .... _ .. __ .. __ .. _ .. __ .. _ .. __ .. ___ ..... ~ 
o 10,000.000 4 I. BOO 0.004190 .Q.995820 I. 000000 38.348624 10,000.000000 177. 143374 llB, 965. 6B7b6 I 3,295. 777m 1,400, 8B8. 689571 
I 9,958.200 10.655 0.001070 0.998930 0.917431 8,968100 9,135.963303 138.794750 lOB, 965.b87661 3,lI8.6mS2 1,281,923.0019(,9 
2 9,m.m 9.848 o.omoo 0.990100 0.941680 7.604463 8312.64%09 129.926650 99829.724358 2919.839202 1,172 957.314248 
3 9,937.697 9.139 0.009800,0.990200 0.772183 6,8m53. 7;613.725453 122.222187 91:4S7.0WSt) 2:850.012552 1,073:127.589890 
4 9,927.958 9,431 0.009500.0.990500 0.706425 6.130153 7,033,215742 115.322834 83,783.349297 2,72'l.7903b5, 98I,b70.515140 
5 9,918.52b '8.927 0;009000'0.991000 0.649931 S.3Z287B 6,446.361353 109.192681 76,750.133555 2,bi2.mm 897,8e1.165843 
6 9,9Q9.599 8.522 0.008600 0.991400 0.596267 4.661826 5,908.170106 103.869802 70,303.772202 2,503.274851 ' 821,137.032288 
7 9901;077 7.921 0.008000' 0.992000 0,547034 3.975283 5416.228180 9'1.mm 64 3'15.002096 2399.405048 750 833. 2600B6 
B 9:893.156 7.519'0.007600,,0.992400' 0.501866' 3.461956 4:9b5.04l39b, 95.232694 58;978.773916 2;300.197072 686:na.257991 
9 '1,8B5.m 7.315 !O.007400 0.992600 0.460428 :1.089935 4,551.622353,,91.770737 54,013.732520 2,204.'164378 ,621,m.484075 

10 9878.322 '7.2\1.';0.0073000.992700 0.422411 2.194499 4,172.709967' 88.680802 ,49462.110166 2113.193641 573,445.751555 
11 9;871,111 7,601 :0;007700'0.992300 0.387533 2.702419 3,825.379782 85.B66303 45:289.400200 2:02MI283e' 523,~83.6413B9; 
12 9,863.510' 8.384 0;008500:0,991500 . 0.355535 2,734682 3,506.820316 83.183BB3 41,4&4,020418 1,938.626536 47e,b94,241IB9 
13 9,855; 126' 9;75LM09900,0.990100 0.326179 2.919748 3,214.531b64 80.449202 37,957.200101· 1,855,442652 437,130.220772 
14 9845.370 ILmO;001150 i O.998850 0.299246 3.108320 2946,192169 77.529454 .. ' 34 742.66M38 1774.9'13450 m 273.020670'1 
15 9:834.048 ,13.079,0.001330 :,0.998670 .' 0.274538 3.294205 2:m.820m r 74.421134 '31:m.47b2bB l:m.463997·· 364:m.m233, 
16 9,B10.168 14.930 0.0015100.998490,0.251870 3.426815 2;473.6('4879 71.126930 29,096.655992 1,623.0m62 331,733.675965i 
17 9,806.139 16.376<"9.001670 ;~O.99BnO 0.231073 3.471609 2,265.935691. 67.700114 26,623.051113 1,551.915m 303,b37.219m\ 
18 ,9,789.762, 17.4260.0017BO:0.998220 0.211994 3.389177 2,075.368262 64.228505 24,357.115422 1,484.215818 277,014.168860 
19 9,772.331: lB. 177 ;P.001860',O:99B140 0.194490 3.243338 1,900.618597 60.839328 22,281. ml61 1,41'1.987314 2S2,c57.QS3H8 
20' 9,754.160, 18.533r:O.00l900 jiO;99BI00 '0.178431 3.033816 1,740.443448 57.595'190 20,3B1.12BSH 1,359.147986 ·230,175.306277 
21 9,735.627 '18.595.,0,0019100,998091) 0.163698' 2.792629 1,593.703292 54.562173 18,040.685116 1,301.551996 209,914.177714 
22 ,9,/17.032.18.3650.001990,:.'0,'198110 0.150182 2.530355 1,459.320483 SI.769S~4 17,046.981824 1,246.989823 191,353.492598 
23 'I 698.i.b7 ·18,040 10,001860.0.998140 0.137781 2.260345 I 336.295776 .9.23'1189 15587.661341 1 195.220278 174 306.510774 
24 9:680.627 17.619;1.0,001820;;0.998180 '0.126405 2.043237 1:223.679082 46.958844, H:Z51.365565 t;145.9810e9 150:m.849433 
25 9,663.009: 17.I04f:il.OO!7ll0'M9B300 0.115968 I.BI9737 1,120.598239 44.915607 13,027.686483 1,099.022245 144,467.483868 
26 9645.905: 16.687 l 'O.OOmo '09'18270 0.106393 1.628781 1,020.252041 43.095869· 11 907.068244 1054,106638 131439.197385 
27 9;m.218; 16. 4t6';;O. 001710:':0:998290 0.097608 1.474505;' m.886853 41.467088 10;880.836203 1;011.010168 119;532.709142 
2B '1,612.752: 16.342~O.001700:l0.99B300 -0.089548 .. 1.342569 B6Q.80701l'. 3'1.992583 9,'140.949350 969.543680 108,651.872939 
29 9,596.410 111,410,0.001710,0.998290 0.082155 1.236840 788.388634 38.650014· '1,080.142339 929.551097'18,710.92358'1 
30 'I 5801000:' 16.573/fO'OOl730'O~99B270 .'0.075371 1.145987, 722.055484 37.413173' 8291.153705', 890.9\)\083 B9 m.7B1250 
31·9:563.421:, 17..omto,OO 780' '0.998220 .0.069148 1.079911 661.290237 ' 36.267186 '7;569.698221 '853.487910 81;m.027545 
32 ;9,546.404,' 17.470j;,O'.OOIB30'O.99B!7(} . 0,06343B 1.016760 b05.6~8379 35.181275' 6,908.407984' 817.220724 73,7b9.329324 
33' 9 528.934'; 16.200~0 001m ,:0.998090 0.058200 o.9717B6 554,S872S8 34.170515 6302,799605' 782.033449. 66 ~60.9m40 
34 9:510.734' 19.021' 0:002000':00'I9B('OO 0.053395 0.931764" 507.823864, 33.198729 5:748,212347 747.862934 bO;5;S.l211J5 
35 ,9;4.qf,712 :20.028!\j0i002ItO:iO.997890 0.048986 0.900085 464.961640. 32.266965 . 5,240.388484 714,664205 54,8(19.909388 
36 9 471.68S12t, 2I1:fl Q,00mO)10.9977600,044941 0.874789 m.670271· 31.366880 4775.426944, 682.397239 ~9 ~b9.520905 
37 '.9:450:466 :22.681~O/002400t;,O.q97600· 0.041231 0.857937 389,648395,30.4'12091,4;349,756572 651.03035'1:44:194.094061 
38 '9421.78724.l24lfOj(l025aOt'O.997420 ,0.037826 '0.844115 m.mm 29.634154 3960.108177 620.53B2bV, 404440337489 
39' '1'403.463 '~26;n6t\;0;002790~O.997210 :0.034703 0.8352'11 326,328046 2B.790039 3'603.490521';, 590.904115 .. ~6:4S4.2293t2 
W:Q;371i22St.29i 3l9;\jO,00302Ql,O.9969B0 0.031838 0.827164 29B.54B269 27.95H4S. 3;277.162476 562.114076 32,860.738791 
41 {;9,349.90B "30'75al'0;t.~3290r,().996710:0;029209 0.824224 273.070302·27.127584.· 2,978.614206 534.159328,. 29,603.576315 
,42~9,31B.I5l''33~1'13f O,.OO35bO'~O'.996440 0.026797 0.815540 249.699016' 26.303360 2,705.543904 507.031744 '26,624.962109 
43",9 2B4;~78'.35.m 000387~ ;0.996130· 0.024584 . 0.810453, 228.266126 25,487820··2 455.8HB89 480.728383' n 919.418205 
44:,,9:249;045;38;753·,tO~OOmO&Cf995BI0 0.022555 0,801887' / 208.608011, 24.677366' 2:227.578763 455. 2405b3 21:4e3.5nlI6 
45'+'9,210,292 ~1"907IOjpo4550'; 0.995450 0.020692 0,795550 190.581610, 23.8754BI. 2,018.970752 430.563195 19,m.994553 
4b';Q'168,385.',45.tOVOiOO 92 -.0 995080 0,016984 0.785612 174.049964 23.079931.' I e28.3a~141 406,687714 17 217,023802 
4711!91!2!i276f.:49153610;oobilO!994680 ·O.0\Hl6 0,775518 158.8'13236,22.294319'. 1;654.339178 383.607783 15;368.mb60 
~8~q, 7 1740;;52i089';lo.o05740~'0.994260 0,05978 0.76356B 144.998093 21.518800· l,m.445942 361.313464" 13,m.295483 
4'11'19 2 i'65[,:l!6 10J'! .:.0;006210 'O.m790 0,014659 0.753535 - 132.262205 20.755233 .,1 350.441849 339.794664 12238.a49541 50tl81 96

1
.621': 60il ~'c 'MOb7Ie~M93290 0.013449 0.742335 120,587951 20.001698, I: 218.185644 319.039431 10: aaa. 401692 

5tH8 I/O '455 ;,6~ 0 .. g,007300':C.992700 0.012338, o.nml 109.S88Bl3 19.259m· I 097,597692 299.03773t·· 9670,216048 
521)8:84 :43Bl70h7 ~. i{);OO79bOi·'{).992040 ,0.011319 0,730857. 100,079474 18.523412 . 'm.?OOm ~79.77~37 . e:S72'~IB!56 
53," S 77).060' I W3961fo.o087tO \0. 9912'10 0.010385 0.727846' 91. 085174 17.792554 887. m 405 61. 25 959· 7 ~~4. Q9 77 
S4~9'69 .664;"83;121'!R'O;009560~'0.990HO 0.009527 0.726530 .. 82.836533 17.064708 796.544232 43.46405. 6:e~7. 6071 
55. ~a:bl .mJi. 90j1b3i~~;010470 ~o. 989530 0.008741. 0.723010· 75_270290 16.338178",713.707699 226.397697 ' 5,900.735840 
56ra8 521.380; 97 655;;'fl,!.01l460 >,0,'188540 0.008019 0,718429 . 68.332301 15.615168"·' 638.431409 . 210.059518 5 lB7.028141 
57kB;423.m·lo51212t~.QI2f90 vM87510 0.007357 0.710115,'61.971755 14.89673'1 ,570.105107 IH.44mo 4;549.590732 
58~!8 'm.5Ir1l3'049J·MI35W~O.986HO ·0.00674'1 0.7000M· 56.144707 14.166624' 50B.133352 17'1.547612 3. 919.485625 
59n:20s.H412l!l95 ~MI1770:ro,985230. 0.0061'12 0.688486 50.B~9S97 13.486616 451.988645 lb5.~60987 3:m.352273 
60 8084.269 129;995 :0,01 oeo: 0.983920 0.005661 0.677502 45.925161 12.796130. 401.179748 151.874372 ~ 0IB.363628 
6L'7'954.274139i5IS:i{).017540;;O.9824bOO.005212 0.667095 41.455692 12.120629 355.254567 139.076242 2'617.1&3880 
62'7:e14.756149;965,~!().0IqI90tC.980810 : ,0.004781 O.6S7H0: '37.365651. 11.453534... 313.798875 l2b.955613. 2;2bt.929m 
63: 7; 664. 791 16t. 421qO, 021ObO'M78940 . ,0.00m7 0.649627 33.622573. 10.7'15694 276. mm .' 115.502079 I, HB.130m 
64 '7,503.371173.62B'':l'O.02314~'0,976B600.004024 10.641058 30.196774 10,146066 242.Bl(Jb51, 104.706386 1,b71.6972t4 
65 '~7,329,m lB('.3221M25420~ 0.974580'0.003692 0.631125 27.062405 9.505008 212.613676' '14.560319' l,m.896564 
6b '7 143.421 198.944,'-0;027850;;0.972150 . 0.003387 0.61S238 24.19676'1 B.873864 185.551472 95.055311 1216.2726B7 
67, 6:944.476 211.390;':'o:030HO;.0,969560 0.003108 0.602674 21.580630 8.255646 . 161.3547(,3: 76.181427 1;030.721215 
68; 6,733.0B6 223.411'.10,033190'0.966910 . 0.002851 0.584511 19.196069: 7.652972' 139.774(173 " 67.925781 8b9.366512 
69' 6,509;615 235. 45L{0.mI70 0.963830 .·0.002616 0.565001 17.026561 7.068460 120.578004 60.272810. 721.592440 
70 6,214.163 m.BnI·,O.039510 0.9604'10 0.002400 0.545734 15.055700 6.50345'1 103.5Slm 53.204349 60'1.014436 
71 6,026:270 260. 93B'i 0; 043300 ,0.956700' 0.002201 O. 527023 1~. 266832 5.957725 8B.495743 46.700890' 5(15.4629'14 
72 5,765.m 274.718:10,04765Q 0.952350 0.002020 0.5090~1 n.644lS5 5.430702. 75.m9l1 40.743165 416.'167251 
73 5,490:615 289,026~1,o.052b40 Q.947360 0.001853 /0.4'11333 10.173881 4.921b61 63.584526.' 35.312463' 341.738340 
74 ,5,201;589302,680 0.v5819O 0.941BIO 0.001700' 0.472059 8.842502 4.430328 53;410645 30.390802' L7d.maI4 
75 ~,89B.908 314;461' 0.0641900.935810 0.001560/ 0.449938 7.640327 3.95826'1 44. 56BI43 . 25.9bom 224.743169 
76 4,584:441 m.3~t.lo.070530' 0.92'1470 0.001431 0.424444 6.559536 3.508331 36.927816.· 22.\)02205 160.175026 

'77 ~,261.106 m:bI7,{o. 077120 , 0.922880 0.001313' o.m752 5.593479 3.083867 30.368280 18.493874, W.247210 
1B 'J 932i490 m,mJO.083900 0.916100 0.001204 0.364533 4.735881 2.688135 24.774801 15.409987 I12.B76929 
79'.3;602,554 32B;m'1,0.09lO50 ,,0.909950 0.001105 0,332484 3.9B0312 2.323602 ',20.038920 12.721853 BS.I0412B 
803,274;541 313.656'0,098840'0,901160 0.001014 Q.l00980 U19176 1.'191118 16.05a608 10.398251 66.065208 
B12,950,886 317.161;0,107480o.s92520 0.000930 0.270597 2.744139 1.690138 ;2.739429 8.407133 52.006600 
B2 2 m 725 30e.804 I O.117250'0.882750 '0.000853 0.241704 2.246972 1.419551' . 9.995291 6.716995 39.267170' 
83 '2:314j920 298.194,,;0.128260 :0.a71740 0.000783 0.21412B. 1.819737 L177B47,! 7.HB~19.. 5.297444 29.271B80, 
84: 2026.726284;248 10.140250 0.B59750 o.ooom 0.187260 1.455356 0.%3719 .';,5.928562 4.1195'18 21.523561' 
85.1 1742i478 266.512 ,~O.152950 ,O.B47050 0.000659 0.161079 1.147929 . 0.71645'1 . 4.473226' . 3.155878 15.smso 
Sb'l:m.9b6245;14hO.166090 0.833910, 0.000604 '0.135930 0.8920670.615380 3.325297' 2.379419 11.121754 
87 1,230.an 220.994,,'0.179550 O.820~50 0.000554 0.112421 O.b82~Bl 0.479451: ." ·'2.433230 1.764039' 1.796457 
B8 'I,009.B28 195.170 (0.193270 0,B06730 0.00050'1 0.091097 0.513707. 0.367030:' 1.750749 1.284588 5.363227 
99 SIU59 Ib9.67.1 'Q,2Q7290"o,792710 0.000467 0.omQ5 0.380205 0.215943' 1.237(14t '" Q •. nm~ 3,mm 



C 5 0 Dlue Tablosl980 i= 12.5 . 151 .EK 1/3 
(kadlo) x ~ :-:-

Ix dx qx px v = 1I(1+i) ex Dx."x Nx Rx 5x 

--O-iO~OOO~OOO--2B~900~Q~OO;B90·0~997iio---i:oOOOOO-2B~i;5i22--io;oOO~OOOOQo--i;699~403Bi4--340;2i5~29ibB3--iji;E7~4bbB67--9;355:9is~4ibboa' 
1 9,971.100 a.m 0.000670 M99130 0.975610 8.251.990 9727.902439 1,671.108692 330 2\5,291683 110,058.063053 9,015,150,124925 
2 9,962.425 B.070 0.000810 0,999190 0,951814 7,493797 9:482,379536 1,662.951702 320;487,389244 108,3&6.854361 8,685,534,833242 
3 9,95U56 7.86.40.000790 0.999210 0.928599 7.12mb 9,243.b09118 1,655,45790~ 311,005.009708 106,723.902659 6,365,041.443998 
4 9,946.492 7.6590.000770 0.999230 0.905951 6.769440 9,011.030841 1,648.333509 301,761.400590 105,068.444754 8,054,042.434290 
5 9,936.&33 7.5540.0007500.999250 0.883B54 6.513791· 8,784.480161 1,641.564069 292,750.369149 103,420.111244 7,752,2aL033700 
6 9,931.279 7.2500.0007300.999270 O.em97 6.099173 8,563.710757 1,635.050279283965.889588 101,778.547175 7 m,510.663951 
7 9,9,'U29 7.145 0.000720 Q.999280 0.841265 5.864234 B,3~B.740590 1,626.951106 275:402.178932 100,143.4968% 7:175,561.714362 
B 9,916.884 b.942 0.000700 0.999300 0.820741 5.558656 8,m.mm 1,623.086872 2b7,053.438242 98,514.545791 6,900,162.595530 
9 9,909.91,2 6.8380.0006900.999310 0.8Q0728 5.341835 ',935.171623 1 bI7.52821S 258,914.1897(16 96,991.45B919 6,633,109.15:268 

109,903.105 6.734 0.000680 0.999320 0.781198 S.132293 7,736.269798 1:612.186381 250,979.018083 95,273.930704 6,374,I94.9b7~B2 

1

11 9,89b.m b.828 0.000690 0.999310 O.7b2145 5.077000 ·7,542.46675B 1,607.054098 243242.728285 93,661.74n23 6123 2lS.mm 
12 9,889.542 7.1200.000720 0.9992BO 0.743556 5.164993 7,3~3.427155 1,601.977098 235;700.261521 92,054.690226 5;879;913.221214; 
13 9,882.421 7.4120.00075(10.999250 o.mm 5.245674 7,166.909554 Ij596,81210S' 228,34b.63~373 90,m,713128 5,644,212.959687' 

. 14 9,875.0iO 7.900 O.OOOBOO 0.999200. 0.707727 5.454678 6,98B.B13135 1,59!.566431 221,177.m8!8 88,855.901023 5,4I5,m.mm 1 15 9,867.110 8.387 0.OllOB50 0.999150 0.6900166 5.1:49692· 6,812.899601 1,586.111753 214,189.111683 67,264.'334592 5,194.748.200497 
I 16 9,85B.m un 0.000900 0.999100 0.673625 5.831292. 6,641.081625 1,580.462061.207,376.212062 85,678.222839 4,9S0,m.OB8814 
" 17 9,849.850 9.357 0.000950 0.999050 0.657195 5.999389 6,m.272733 1,574.630769 200,735.130457 84,097.760778 4,173,182.876731 
"I 18 9,840,492 9.6440.0009600.999020 0.641166 6.032589 6,309.388002 1,568.611380 194,261.657724 82,523.130009 4,572,m.m274 

19 9630.749 10.027 0.001020 0.9989BO 0.625528 6.119187 6,149.405973 1 562.5~8'/90 187952.m723 80954.498629 4378185.888550 
I 20 9;820.821 10.3120.0010500.998950 0.610271 6.139623. 5,991.361691 1:556.479604 181:803.063750 79;391.899839 4:190:m.418827 
'I 21 9,BIO.509 10.497 0.001070 0.998930 0.595386 6.097336 5,841.042514 1,550.319980 175,609.702059 77,835.420236 4,008,m.35507B 

22 9 S!)O.OI2 10.6820.0010900.998910 0.580B65 6.05346(1 5,692.480126 1,54U42644 169,968.65954~ 76 285.080255 3832620.653019 

j
23 9:m,no 10.8b60.001l10.0.99B890 0.566697 6.007544 5,547.586273 1,536,189184 16~,276.178818 74:740.837612 3:662',/,51.993475 
24 9,778.464 11.1470.0011400.998860 0.552875 b.012587 5,406.271747 1,532,161640 158,728.592544 13,202.648428 3,49B,m.81465B 
25 S',76Ulb 11.330 0.001160 0.998840 (1,539391 ... 5.962239 S,Z68.mm l,m,169053 153,322.12(1797 71,670.466788 3,339,647.222113 
26 9,755,986 11.6100.0019000.998100 0.526m 5,960571 5,133.936575 1 tf0.206B14 146,053.922462 70,144.291734 3 ISO 324.91)1316 

I 27 9,744.377 11.8880.0012200.998780 0.513400 5.954435 5,002.7b0503 I:JI4.24b243 142,919.983867 68,624,090920 3:036: 27V. 978854 
, 28 9,732.489 12.2b~ 0.001260 0.998740 0,500878 5.992453 4,874.787519 1,508.2918\l6 m 917.223384 67,109.944677 2 m 350.994961 
i 29 9,720.226 12.6360.0(113000.996700 (1;488661 6.024121· 4,149.897810 1,502.299~55 133:042,4151365 65,601.552869 2:757:133.771562 
" 30 9,701.589 11.1050.001350 d.99B650 0.476743 6.095330 4,629.022046 1,4%.275235 128,292.5~8055 64,099.253514 2,62;,391.335718 

31 9,b94.484 13.572 0.001400 0.998600 0,465115 6.158574 4,509.046130 1,490.179905 123,664.516008 62,602,978280 2,m,098,791663 
I 32 9680.912 14.0370.0014500.998550 0.453771 6.214222 4,392.912773 I 484.021331 119,155.467B78 61,\12,798375 2372414.281655 
; 33 9:666.875 14.5000.0015000.998500 0.442703 6.262627, 4,279,554337 1:471.807109114,762.555105 59,626.777044 2:253:278.813777 
: 34 9,652.374 15.251 0.0015800.998420 0.431905 6.426330·· 4,168.911904 1,471.544482 110,483.000768 58,150.969935 2,138,516,258671 
·35 9,637.123 15.901 Q,(i(i1650 0.998350 0.421371 6.536BOI 4,060.804795 1,465.118152 106,314.088864 56,m.mm Z,02B,Q1~,257903 
; 36 9,62L222 16.933 O,OO17bO 0.998240 0.411094 6.791268 3,955.223975 1,458.sm50 102,253.284069 55,214.307301 1,921,119.169039\' 
j 37 9604,289 18.1520.0(118900.998110 0.401067 7.102604 .3,851.963829 1,451.790082 ·98,298.060094 53,755.725951 1819,465,884970 

1
38 9:566.137 19.5560.0020400.997960 0.391285 7.4653353,750.910868 1,444.687478 94,446.096265 52,303.935869 1:721,167.824975 

.39 9,5bb,581 21.2380.0022200.99778(1 0.381741 7.909bB23,651.mm 1,437.222143 90 b95,16sm 50859.248391 1626721.728610 
! 40 9,545.343 23.1000 .. 0')2420 0.9975BO 0.372431 8.393315 3,554.978047 1,419.312462 87:043.225456 49;m.026247 1;536;026.543232\1 

1

41 9,522.244 25.139 0.002640 0.997360 0.363347 8.911394. 3,459,876314 1,420.919147. 83,48B.241409 47,992.713785 l,m,9S3.317776 
42 9,497.105 27.2570.0028700.997130 0.354485 9.42653Q 3,366.579644 1,412.007753 80,028.369095 46,571.794638 1,365,195.070367' 
43 9469.B46 29.2620,0030900.996910 O.m839 9.873109 3275.041416 I 402.581223 . 76661.789451 45159.7868B5 I 285466.701272 i 

j H 9:440.586 31.3430.0033100.996680 0.33740410.317313 3:185,289248 1;392.708115: 73;386.748035 43;757.205661 1:206:804.911821 
45 9,409.244 31.4970.003560 o.99bm 0.329174 10,757420 3,097.2B2ZS2 1,3B2.390BOI· 70,201.458788 42,364.497547 1,135,41B.163786 
46 9,375.747 35.626 0.003800 0.996200 0.32114611.162713 3,010.981392 1,371.033381 67,104.176506 40,982.106145 1,065,216.704998 
47 9,340.119 37.8270.0040500,995950 0.31331311.562623 2,926.380108 1 360.470668 b4 093.195114 39,610.473364 996,111.528492 
48 9,302.291 40.279 0.004330 o.mm 0.305671 12.011833 2,843.442055 1;348.908046 61:166.815005 30,250.002695 934,019.333379 
49 9.262.('11 42.883 o.oomo Q,m370 0.29821612.mm 2,762.077917 1,336.8%213 5B,323.m950 36,901.094650 B72,aS~.519373 
50 9;219.129 45.721 0.004900 0,,995040 0.29094212.979429 2,682.233747 1 ,m. 419738 55,561,294973 35,564.198437 BI4;529.145423 
51 9 173.402 48.711 0.0053100.994690 0.28384613.489195 2,60U33983 1 311,440310 ,S2,979.061226 34239.778699 . 75B 967.850450 
52 9;124.692 52.011 0.0057000,"/94300 0.276923 14.051748 '2,526.836919 1:297.951114.' 50,275.227243 32:926.338389 . 706;\\88,789225 

1

53 9,072.6Bl 55.797 0.006150 M93850 0,270169 14.706933' 2,451.155002 1,283.899367 47,74B.390324· 31,630.387275 655,613.561982 
54 9,016.684 59.6020 •. 0066100.993390 0.263579 15. 32b685 2,376.663801 1,269.192433 45,297.215322 30,341..487908 606,065.171658 
55 B,m;ZB2 63.5070.007('900;992910 Q.257151 15.932544 '.2,3(\3.369706 l,m.B65748 42,92(1.571S21 29,Q)7.295475 .. 562,7b7,936m 
56 8,893.775 &7.326 0.007570 0,992430 ·0.15087916.478b82 2,231.257413 1231.933204 40,617.201815 27,m.429727· 5196H.3b4B1S 
57 8,B26.44L 70,B16 0,00B030 0.991970 0.24476016.914467 2,160.357818 1:221.454521 38,365.944402 2b,5B5.mS23 m: 230. 163000 
58 B 755.5W ]4,160 0;008470 ~.991530 0.238790 17.276735 2,090,74169b.-l 204.530054 ~6 225.586584 25364.042001 HO 844,218598 
59 8:681 .. 413' 77.612 O.OOBHO 0.991060 0.23296617.b39m .2,022.mm 1:187.25332034:134.844868 24:159.511947 404:618.632013 
60 8,603.801 61.479 0;00H70 0.990530 0.227284 18.066939 1,955.S02761i 1,169.613386 32,112.m626 22,972.258627 370,m.78712S 
61 8,022.323 ilU31 0.010130 o,q89870 0.22174018.676HO I,SS9.740m 1,151.546447· 30,156.970866 21,802.645242 338,371.413499 
62 8,435.992 .. '12.4580;·0109600.989040 0.21633219.513761·.· 1,824.973258 1,132.870307 2B,267.130233 20,651.098795 .308,214.542633 
63 B,3~3.534 liW.2B9 0.012020 0.9B7980 0.21105520.b50279 1,760.947954 1,113.356546 26,442. 15b915 19,5IB.228487 279,947.41HOO 
64 8,243,0244 ag.9.223 0;013250 0.986750 0.20590821.9413251,697.347520 1,092.706268.· 24,081.209021· 18,404,B71941· 253,505.255425 
65 8,134.021 lIB.m 0.014590 Q,995410 0.2(IOB86 23.258630· 1,634.007475 1,070.764943.22,983.861501 . 17,Ji2.165673 226,62U4b404 
66 8,015.346 !.2B.246 0.0160000.984000 0.19598624.521377 1,570.895004 1,047.506313·· 21,349.B54027 16,241.400730 205,840.184903 
67 7,687:101137.472 0.017430 0.982570 0.19120625.644333. 1,50B.om06 1,022.984937 •. 19,778.959023· 15,193,894417 IB4,49O.330876 
68 7,749.629 t46.003 0.018B40.0.9BI160 0.18654226.571439 1,445.632853 991.34060V 18,270.899716 14,170.909480 ·164 711.371854 
t,9 7,603.1,25 m.BIO 0;02(;36(1.0.979640· 0.181992 27.487069 1,363.802076 970.769165 16,825,266863 13,173.568B77 146:440.mm 
70 7 448.816 m.m 0;022110 0.977890 0.1775542B.528616 1,322.563915 . 943.2a2096, 15,441.464761 12,202.799711· '129,615.205274 
71 7:284.122 m.m 0.024230 0;975170 0.173223 29.827142 1,261.777469 914.753481· 14,118.MB72 11,259.517615 114,ln.7404B7 
72 7,107,628 nM82 0;026870 0.973130 0.16899831.488376 1,201.175267 864.926319 12,657.1234('3' 10,344.764135 100,054.839614 
73 6,916.646 2()B.2bO 0.030110 O.969m 0.164876 33.499616· 1,140.389934 853.437963 11,655.94BI36 9,459.837796··87,197.716211 
74 6,708.366227.616 0,033930 0.966070 . 0.160B55 35.720118 1,(179.075929 819,938347 10, 515. 55B202 8606.39983375 SH.76S07b 
75 6,480.710 :m.625 0;038240 M61760 0.15693137.m972 1,017.036886 7SUIB229·· 9,436.482273' 7:1B6.4614B6 65:026.209874 
766,232.946 267.B30 0.042970 0.957030 0.153104 40.005673 954.288290 746.275257··8,419.445396. 7,002.243257 .55,589.727601 
775,965,116 ztl6.564 0;04B040 0.951960' 0.14937041.759965 B91.0Ct7292 70&.269584 7,465.157097 6,255,968(1)0 .47,170.262214 
78 5,b7B.S52 Je3.S19 0;053450 0.946550 o.mm 43.151959 827.515442· 664.5096IB 6,514.149804· 5,549.698416 . 39 705.12511B 
79. 5,3]5.033l.19,0086l059350,Q,940b50 0.142172 44.241867 . 764.160179 621.357659 5,746.634363 4,B85.1BB798 3~:1;)O.975313 
80 5,056.Ll25 m.641;0;065990 0.934010 0.13870545.149623 701.293771 577,109792·4,982.454184 4,263.831138 27,3B4.340950 
BI ,4722.378147.5670,0736000.926400 0.13532245.8BbI45 . 039.039422 531.960169 4,281.160413 ~ 686.721346· 22,~\l1.6Bb767 
82 .;m.Bll :bO;4B4~0;0B24000.917600: 0.13202146.430693 577.566949 480.074024. 3,m.20991 . 3:154.761177 . 16,120.726354 
B3 1,014.:m 371.446'0.0925300,907470· 0.12680146.675716 517.049129· m.M3331 .3,06U54042 2,668.687153· 14,418.b05362 
84 3 642.BBI 378.167\0;')03810;0.896190 0.125659 46.361243 m.762564 392.967615 ... 2,547.504913 ., 2229.043822 114!t051321 
B5 3:265.713 :99.0'33.0;)16100;0.883900 0.122595 45.334058 400.358B72346.60b372:. 2,089.742329 ~ l:m.076207·. 8:8e6.54640B 
86 2,885.680 m.090.0;m290 0.870710 0.119605 U.5m77 ,m.lm58 301.272313' 1,b89.3B3457 1,489.469835 6,776.804079 
87 2 512.591 l60,I04'O;14332O 0.8566&0 0.116687 40.994707 '.. 293.187541 257.737437· .. I 344.243099· 1 IBB.197522 5 067.420621 
88 .. ~:I52.~8b 340;4BO~O:1581S00,94lB20 0.113841 37.815303 ~ ·245.041804 216.742729· .1;051.055558, '930.4600B5 3:743.177522 

... 8!~.!l!!.?~ OQ& ll1&~i&~H~J9 H~~J>0_.:.~11.12~5. 34.151577 .. 201.249871 . 17B.927426· •. 806.013754 '713.717356 . 2,692.121964 
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010;000.001):28;900 o-.o028WO';mI10· 1.00000026,513761 IO,OOO.OOOQOO 132.331401 11~,508.344527 2,494,436410 1,417,101.032592 
V9,97t.l00 B.b75·0:000B70:~mI30 0.917431 7.3015H 9,W.798165105.817b40 109508.344527 2,362,105009 1,297,65:'.688064 
2 \9,962,425 8;0700.0008100,9991900.841680 b,23l521 8,385.173807 98,516066 100;360,546362 2,2S6.2873b9 1,IS8,I4U43537 
3 ;,9,954,356. 7;8640.0007900;999210 ·0.772183 5.571056 7,686.589258 92.284545 91,975.372555 2,157.771303 1,087,793.797175 
4 '9 946.491. 7.659 0.0007700.999230 0.708425 4.977824 7046.315694 86.mm 84288.783297 201.5.486758 995,808.421620 
5i9;?38.m, 7.5540.000750.0;999250 0.649931 4.504203 6:m;S59S10 81.735665 77:242.437603 1:978.mm 911,519.641322 
6.9931.219 . 72500.000730 0'.999270 0.596267 3.965998 5,921.b97182 77.2lI4H ·70 782.878093 1897,om05 834 27],203719 
7::9;924.029.; 11145.Q.000720 O~9992S0 0.547034 3.585835 S,428,7a3710 73.265463 64:S61.18\)911 1:819.606143 163:41'4.3'5b26 
8:9916.884 .. 6.942'0.000700 O;~99300 0.501866 3.196290 4976.919619 69.079029 59432.397201 1746.540680 m m.IWI5 

· 99;909.942) 6.8390.000690 '0;999310 0.460428 2.888m 4;562,812590 66.483339 54:455.447522 1:676.861052 m:Z00.747514 
· IG '9 903.105' 6134 0,000680 0.999320 0.422411 2.609646 4,183.17a5H 63.594694 49 692.634932 1610.377713 584,745.299991 

11. 9;896,J70; 6;8260.000690 !,99n10 0,387533 2.427591 3,83J.I/)S474 bO.985247 45;709.m15B 1;546,782820 534,B52.bh5059 
12 9889542 '11jO 0.!00720999280 o,mm 2.322392 l m.mm . 58.mm 41 874.2a7684 I 4B5.797S7~ 469 143.2')6701 

, 13 i:aez:42U 142~,. ~mo :mm O,~2617~ 2,218m l;223,n41lO 'o,m264 J8:3~a,mzoa I:m,zml W;268,920UI7 
i H ,875,010· .• q 0 , 0800 ,999200 O.2992~6 2,168851 2,m.ObISJ5 ~to\7'2~O 35,134.717$18 \,37I,oom 409,910,loam 
· I~ 867,110" B,397 • 0850 .999150 0,214538 2.112432 2709,mm 51.84SJ99 32 179.715143 m,Q81402' m 715.930'151 

10 9:858.723 ; 8;873 Q.0009000.999100 0.251870 2.050312 .2:483.11~222 49.735967 29;470.818690 1;205.139003 341;596.2152081 
17 9,849.650 19.3570.0009500.9990500.231073 1.983625 2,276.036130 47.685655 26987,70m8 1,2IS.4030J6 312,125.390517\ 
18 9,840.492 .19,6440.000981) 0.999020· 0.211994 1.875658 2,086.122704 45.702030 24;711.668338 1,167.717381 . 285,I37.om49 
19 9,830.H9.i\O.027 Q.00I020 O.~98geo O.19H90 1.189127. 1911.979128 43.826371 22625.545634 1 122.015351 260426.023711 
209,820;821 10;312Q.001050 0.998950 0.178431 1.688054 ·.1;752.337829 42. 031 m 20;713.566507 1:078.188980 237;800.478077 
21.9,810.509 10.497 Q.001070 o.nmo 0.163698 1.576457 1,605.96[330 40.349190 18,961.22Bb77 1,016.151735 217,OB6.911571 
22; 9,800.012 10.6820.001090:0.998910 0.150182 1.471781' 1 471.782561 3B.mn3 17355.267347 995.902545 198 125.682893 
23 9,789.330 10.B66 Q.OOllIO 0;998890 0.137781 1.37J5Ib. 1:346.787450 37.31)(1952 15:883.4B4786 957.029812 180:m.m5H 
24 9118.46~ 11.'141 0.001140 0.998860 O.12M05 1.292693 1236.04616335.927436 14 534.6m~b 919.728860 164866,910761 
25 9:m.316 ll;m 0.001160 0.998840 o.I15M 1.205427 1:132.694496 34.634743 13:298.651173 883.801424 150:m.wm 
26 9,m.~8iI 11.610 o.omoo 0.998100 0.106393 1.133127 I,037.96~835 33.419315 12,165.950677 8H.lb6681 ·137,051.582252 
279,744.ml1.s.aB 0.0012200.998780 0.097608 1.064552 .,951.127270.32.296089 1I,127.m842. 815.737366 124,887.625575 
28 9,732.4aQ 12,2630.001260 O.998HO 0.089548 1.007461 . 871.529274 31.23ISH 10,176.a65572 . 7B3.441277 l13,m,mm 
2~ 9,720.216 12.636 0/OQ1300 0.998700 0.082155 0.952390 798.560680 30.22407b 9,305.336299. 752.21)9'/40 '103,562.767160 
30 9,707.589 13.1050,001351) 0,998650 0.07531\ 0.906182 . 731.672012 29,271bB6 8506.775619 72\.985665 94277.430861 
31 9,694;4B~ 13,512 0.,001400 0.998600 0.069148 0.860986 670.352544 26.365504 7:175.103607 692.711979 65:77:),655242 
32 9,6&0.912 14,037 0.0014500.998550 0.061438 0.816958 614.14134927.504518 7,104.751062664.348475 77,99U51636 
33 9,666.B75 14.5000.0015000.99851)0 0.058200 0.774225 562.61547226.687560 6490.609714 636,843957 70,~90.ai)Om 
34 9,652,m 15.251 Q.OOIS800.998420 0.0533950.741087 /515.366705 25.913335: 5;927.994242 610.mm . Q4,40Q.190a59! 
35 9,637.123 15.9010.0016500.998350 0.048986 0.714612 472.0a4153 25.166249 5,412.607537 584.243062 . 58,412,196617 
36 9,621.222 16.933 0.001700 o,q98240 0.044941 0.698158 432.390666 24.451636 4,940.522785 559.076613' 53059.589080. 
37 9,6IH.:c'l 18.1520.00189(1 Q.99Bl10 0.041231 0.686622 395.990526 23.mm 4508.132119 534.b25177 48:11'1.\\66295 
389,5B6.137 19.5560.0020400.997960 0.037826 0.&78651 362.607439 23.066857 4;112.141593. 511),871699 43,610.fJ4176; 
39 9,566,581 21.2380.0022200.997180 0.034703 0.676167 33\,988724 22.386206 3,749.534154. 487.804842 39, \98. 7'l25B4 • 
40 9,545.m 23.1000.0024200.997580 0.031838 0.674123 303.900645 21.712039 3417.545429 465.416636 35 /49,258130. 
41 9,522.244 25.m 0.002640 0.997360 0.029209 0.673651 278.133237 21.037316 3:113.6W85 m.704S97 32:nt.713~OI 

, 42 9,497.105 27.2570.0028700.991130 0.026797 0.670098 254.494456 '20.363665 2835.511548 422.667281 . 29,218")66216 
43 9,469,Sl8 29.2620.0030900.996910 0.0245B4 1),659991 232,811054 19.693566 2;581.017092· 402.103616 26,3il2,556668 
44 9,441),536 3l.343 0.001320 O,9966ao 0.022555 0.648557 212.129\32 19.033575 2,348.2')6038 382,610050 23,81)1.mm 
4S 9,409.2H 31.497 0.0035600.9%440 0,020692 0,635897 194.698373 18,385018 2 135.277906 363.576475 21 4~5.33353B 
~6 9,375.m 35.6280.0038001).996200 o.olem 0.620506 177.986464' 17.749121 1;940.579513 345,191457 19;318.0550.32 
47 9,340,119 37.827 0.()04050 0.995950 0.017416 0.6044OB 162.669828 ··17.128615 1,762.59306'1 327.442336 17,377.4:/6019 
48 9,302,29\ 40.279 0.004330 0.995670 0.015978 0.590446 148.6)3950 16.524207 1,599.923242 310.313721 15,614.583030 
49 9,262.012 42.683 0.004630 0.995370 0.014659 0,576714 . \35,170916 15.933761 1451.289291 193.769514 14014.959789 
50 9,219.129 45.727 0.004900 0;995040 0.0I3H9 0.564185 123.983815 15.357047 1;315.518315 277,855754 12:56J.670497 
51 9,173.4')2 48.711 0.0053\00.994690 0.012338 0.551378' 113.182434 14.792862 1191.534SI}I) 262.498706' '11248,152182 
52 9,124.6'12 52.011 0.0i}5700 0.994300 0.01l319 0.540121·. IO.l.mm 14.241485 1:078.352006 247.705844 10;056.617682 

5~ 4:m:W ~un u~m~ ~:~m~~ ~:~m~1 umu. ~uum IUWM ~JUtMJ! nu~m~ ~'~ltmm. 
~5 8,957.28L: 63,5071),0070900.992110 0.1)1)6741 0.509258 78,292266 12,048811 794.942~93 20U9J225 7'\22,150312 
56 8,893.715 67.316 0.0.)75700.992430 0.008019 0.495305 71.318509 12.139554 716.6Sl)22i 193.944413 6'321.41)7879 
57 8,826.m 70.876 0.00B031) 0.991970 0.007)57 0.479368 64.934520 11.b4424~ 645.331716 181.804660 5:610.757652. 
sa 8,755.573 /4,160 0,~08470 Q.991530 0.006749 0.459205 59.0mBb" 11.165861 5BO.mm 170.160611 4,965,415934 
59 8,631.\1) 77.6120.0(189400,991060 0.006192 0.440699' 53.756012 10,706m 52LJO~bl) 158.994730 4,38~.028m' 
1.0 8,603.601 81.478 0.0094700,990530 0,Q056al 0,424643 48.a7b54l ,10.2/)5777 m.546~(1 148.288054 3 B63,716Il2: 
61 S,5:un B6.m 0.0101300.9898,0 \).005212 0.412785 44.416222 9.841134 4IB.67<.\OSa 136.022277 5:390.119521 ; 
62 s,ns.m 92.4580.0101600.989040 0.')04781 0,405579 40.336043 9.428349 374.253836 129,181143 2977.509463 
63 8,343.534 100,2890.0120200.981980 0.004)67 0.403606 36.51'/905 9.022770 m.mm 118.152794 2:603,25562/' 
64 6,24),2H 109.223 0.013250 0.986750 0.004024 0.403266 33.174340 8.61911.5 297.31782'1 109.730024 2;269.:.37833 i 
65 8,134,021 llB,m 0.014590 0.985410 0,003692 0.401985 30.03\908 8.215898 26~.l4mq 101.110659 1,971,')200051 
66 6,O!5.316 12B.24b 0.016000 O.984!}1)O O.003J87 0.3'18537 27.150224 7.B\3913 2}4,IIISBI 92.894961 1,)I)7,B76516 
67 7,887.101 137.412 0.017430 o,q82570 0,003\08 0.391934 24,509928 7.mm 206.9W57 85.06104~ l,m,n4935' 

, 60 7,749.t~a 116.003 0,01sa40 1l.981160 0.002851 0.381886 22.0i4236 7.023443 182.451429 77,665672 1,26o.a05577 
I 69 7,60:;.6:5 154.8100.0203600.979640 0.002616 a.mw 19.BB60Sb b.6H557 160.357193. 70.642229 l,oaU32148 

1

70 1,H6.Bib IbU93 O.i}22110 0.977890 0.002400 0,362572 17,mm 6.270(169 140.469137 64.000672 923.994955 
71 7,284.1:: 176.m 0.0242J0 0.975770 0.0il2201 o,mm 16.035993 5,907498 122.594699 57.n0603 '78).525819 
72 7,IOU:;d 1'10.982 0.m870 0.973130 0.002020 0.353882 14,355451 5,~.-51029 106.558706 51.8231')5 bbO.931119 
7J b,916.b4& 200.26!) 0.('30110 0.969690 0.001853 0.354034 12.816257 5.197147 92.203255 46.m077 554.372413 

I 74 6,7,ji!.':~ 221.616 0.om.30 0.~6b070 0.01)17(1<) 0.·354989 11.4041}00 4.a41113 79.386m 41.074930 462.109158 

I 
75 6.48,:,.]7:) 24/,8'25 0.038240 O.9D17bO 0.001560 (1.354594 1(1.101396 4.488m 67.982999 36.231817 382.732159 
76 6;231.946207.830 0.042970 0.9570·~0 . 0.001431 0.351576 a.9[S248 4.133529 57.87561}3 31.141694 314.799161 

. 77 5,9b~.ll~ 236.564 0.04804(1),951960 0.1)(:1313 0'.345108 7.63')}1) 3 3.7S195~ 4&.957356 27.610164 256,923557 
73 5,M3.m 303.519 0.om50 0.946550 1),001204 0.335346 6.8JBb56 3,436846 41.12]1)53 23.a28210 207.1662(12 
79 5,375,;';·; 319.008 0.059350 (1,940650 0,1)01105 0.323357 5.938651 3.101501) 34.288397 20.391~64 166.639149 
81} 5,1)~6.025 m,w 0.065990 0.934010 0.001014 0.310271 5.124947 2.178144 28.349746 17 .289864 m.550752 
81 4,722,316 347.567 0.073600 0.926400 0.000930 0.296528 4.391515. 2.4b7BJ3 23.WH9 14.511720 1(14.21)1006 
a2 4,314.611360.4840.0824000.917600 0.000853 0.282154 3.732385 2.171345 18.8m84 12.043847 60.970207 
83 4,01UZb 371.446 0.092530 0.91}7470 0.000783 0.266729 3,142052 1.889191 15.100B98 9.87~5\)2 62.14:923 
a4 3,642.291 378.1670.101810 0.B16190 o,oome 0.249133 2.615686 1.622462 11.958847· 7.983312 47,,)42025 
B5 3,265.713 3'19.033 0.116100 0.883900 0.000659 0.229086 2.151412 l.373m 9.342959 6.360050 35.083178 
66 2,825. ~,,) 313.090 0.\29290 0.870710 0.000604 0.206875 1. 744092 1.144243 7.191536 4.987521 25.740219 

,87 2,512.591 3bO.104 0.143320 O.85tb80 1),000554 0.183188 1.393210 O.9373ba 5.447441 ·3.843278 18,54&683 
88 2,152.406 3\0.480 0.ISSI80 0.B41820 0.000509 0.158903' 1.094986 0.7~mo 4.054235 2.905910 13.101219 
59 1,912.006 315.180 0.l13~~o.P.826060 0.000467 0,134950 0.845671 0.595m. _____ ~lm.1L_.tJ51729. 9.047004 
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o 10,OOO,OQO 70,800 0.007080 0.992920'1.000000 69,073.170132 10,000,000.001)000, 2,07b,28J.701082 324,849,548.139845 118,921,070.151963 a,Ho,808,40b.OM99 
I ,9,929,200 17,475 0.001760 0,99824000,975610 11>,632,956513 9,687,024.,190244 2007210.530350 3148H,548.139845 116 B44 786,450881 8,115,958,B57.90045! 
2 9,911,725 15,066 0.001520 0.998480 '0.951814 il,990.278125 9,434,122.546104 1;990:571.573177 305:1102,523,749601 114;837:575.9<0530 1,801,109,309,760609 
3 9,89b,m 14,449 0.001460 0,998540: 0.928599 13,091).080867 9,190031.711474 I m 587.295052 295 728 40t.203498 112846 9o;B,3W53 7495,940,786.011007 
4 9,882,210 13,835 0.001400 0,998600,' 0.905951 12,228.124069 8,952;194.521541 ·1:963;m.214Ia~' 286;538:369,486024 110;B70:411.05i701 7:200,218,J84.807509 
5 9,868,m H,322 0.001350 O,99B650 0.8B385~ 1I,~B7.5188~8 8,m,20s.mm 1,~51,269.0901l6 277,585,574.964477 108,906,913.831516 6,913,680,015.321486 
6 9,855,053 12,812 0.001300 G.998700· 0,862291 10,778.290(92 8,497.981.315715,1,939,781.5712118 268,863,369.108989 106,95S,644.HHOO 6,636,094,440.l57008 
7 9,842,241 12,401 0.001260 0.998740: 0.841265 10,178,078225 8,279,935.188613' 1,929,003,281076 260, 365,l88.093214 105,015,863.176132 6,367,m,07O,H8019 
8 9,829,840 12,091 0.001230 0,998170. Q.S20741 9,681.606622 8,067,B07.471641· 1,918,825.202851 252,085,452.904601 I03,086,85Y.S95t156 6,106,865,682.85490~ 
9 9,817,749 11,879 0.001210 0,998790. 0,800728 9,279.855814 7,86I,3S0.07lO28 1,909,14l.596229 214,0I7,645.U29bO 101,168.034.bnM 5,854,180,m.9~0204 

l
i 10 9,805,870 11,865 0.001210 0.998790' 0.781198 9,042,847m 7,660,329.911530 \,S99,86J,7404l5 m,156,m,mm 99,m,891.0m15 5,610,7/'Z,5dl,5IZlH 

11 9,794,005 12,047 o.oolm O,99B770 0.7b214~ 8,951.617741 7,464,449.901311. 890,910.892m 228 m 96~.38eI02 97 m,Ol1,m~~o S ll4,o06,289.lmI2 
112 9,781,958 12,325 0.001200' 00998740' 0.)43556 8,940.806130 7,m,m.4le166. :881,863.214828 221;031;m,S81091 9S:468,206.161985 ~:146,1l0,m.168910 

13 9,769,m 12,B9b o,llomo 0.998680, o,mm 9,126.849917 7,087,090.840861 1,872,m.4b8699. 213,758,093.142925 93,586,)43.188157 4,925,078,&08.187820 
i 14 9,756,737 13,562 O.OOi39~ 0,998610 0.707721 9,364.093882 6,905,108.116771 1,863,795.618781 206,670,992,302063 91,m,420.719460 4,711,l20,125,044895 
, I~ 9743175 14,225 0,001460 0.998540 0,690466 9,582.314679 1>,727126.mm 1854431,524899 199765884,185286 B9 B49 625.100619 1 504,6~9.1l2.741Bl2 
, 16 9;128;950 14,983 0.0015400.998160 o,mm 9,B46.753540 b,55J:663,29b7B9 1;844:949,210120 19l;038;m.mSll 67;99~;IYl,mm 4:lo~,Bijl,B4a,5ml. 

17 !,m,!61 15,737 0.001620.,0,998380 0.657195 10,090,027915·6,383971.096986 I m 002.456680 1864S4,894.13bl42 96150 l44,l65559 1 III m 291.1240' 
,18 9,699,no 16,390 0.001690,0.998110 0.6411b6 10,252.399212 6,218;114.456949 1;824;912.428165 180:100,923,039751 84:315;l41.908879 3:m:~60:J96.98121l 

19 9,081,840 .16,846 0,001740 0,998160' 0.625528 10,280.624303 6,056159,266044 1814,660.029492 173 882 748.582808 82490,m.1aOII4 3.745259,473.94]516 
20 9,o6~,994 17,300 0.1l01790 00998210 0.610271 10,300.182743 5,898:265.0QII~15 1;804,319.405189 1b7;B26:489.31b704 80;m,7b9.45Ilb2'l 3,571;376,725.364708 

'219,641,694 11,m 0.001B30' 0.998170 0.595386 10,255,165731 5744 10U96lB4 1794079.222446 161928 221.l15660 78 all 390.0Ism 3 403,5S0 m.om44 
22 9,630,039 17,912 0.001860 0,998140 0.580865 10,150,680928 5;593;749.416107 1;7B3;82~;056715 m;184:IIUI9276' n:071:510,8m87 3:241,m:vll.132284 
23 9,612,127 IB,167 0.001B90 '0.998110 0,566697 10,044.086559 5,447 165.822591 I m,m.375781 150,590,370,203169 75193,486.766177 l,085.437,992.111009 
24 9,593,960 18,324 0.001910 0,998090, 00552875 9,883.793161 5,304:2b4,on042 1:763,629.289228 145, (43,204.381)578 n:519,BIJ.l9oJ484 2,954,847,521,909B40 
25 9,575,636 18,481 0.001930 0.998070: 0.539391 9,725\343B86 5,165,00'/.94(,.392 1,753,HS.196067 m,838,~40.l4'I5l6 71,756,164.101256 2,789,704,117.529262 
26 9,557,155 18,732 O.OOt9bO 0.9qgo~0 .0.526235 9,611.003109 5,029,)06.]98935 1,744,020.152180 114,on,m.~OI(H 70,V02,m, 605190 2,049,B65,J7].IBlnb 
27 9,539,423 18,981 0.00(990 0.99aOI0, 0.513400 9,501.161211 1,897,023.775740 l,m,403.146472 129,044,625.601209 68,258,418.453009 2,515,191,H4.7805B2 
28 9,519,44219,324 0.002030' o.mm;, 0.500878 9,442,890040 4,768,~17,OI0241 1,724,895,981261 124,747,bOI.826170 66,524,015.3045l8 2,3B5,546,819.17B372 
29 9,500,118'19,760 0.002080 00997n0 O,4S8661 9,420,435459 4,642,339.558971 1,71S,~53,097221 119,979,524.m227 64,199,119,317277 2,260,m,211.lS190l 
30 9,4803sa 20193 O.OO1tlO 0.997B70 0.476743 9392.063455 1519 6i1.mm 1,706032.661762 115 m 185.257250 63083 666.nv056 2 HI) 819,m.535675 
31 9,460',165,20:118 0.002190 ,0.991BIO' O,4b5115 9:401.218276 4;400',062.892054 1,696:6~0.598m 110;617;493,927853 01',m;m.5SB294 2;{Il);482,507.278i25 
32 9'439,447 21 m 0.002250 '00997750 0.453771 9,402.568520 4283 m.066654 1687 139.)800l0 10641743(,035799 59680 m.mm 1914605,01).350572 
33 9:418,208 ',21:85Q 0.002320 M97bBO; 0,442703 9,437.131745 4;169:468.716020 1;617:836.811510 102:134:087.9691~5 57:993:753,579958 l;eoe:241.m.lI4713 
J4 9 J96,m '22,m 0.002400 '0.997600 0.431905 9 502.338918 ~,05B 331,215341 I 66B 399.619764 97 964,619.253125 56 315 91b.7~841S 1706,I\J.494.315626 
359:171,S07, n,528 0.002510' 0.997490., 0.421J7t 9;672.213122 3,949:851.051665 l:m:897.1IQ8Ib 93;906,282.027778 54:647:517,066684 1;60B,148,a1S.092505 
l6 9 l50,m, .24 685 O,~026400,9m60 '·0,411094 9900,340058 3,B4l841.008015 1649225.127724 89956430.976113 52,988 bI9.7I78lS 1514 24'159\,064126 
37 9;m,594 '26\112 0,001600 ;0,997200 I 0,401067 10',217.231930 3,740:188,448249 l;m;324,7a1b66 86:112',589,968098 51.339',394.620114 1',421',186',!62,OS8OU 
38,9,299,482.1.27,991 0.v03010 ,,0,996990 ! O.391m 10,£85.321228 3,6J8,747,107819 1,L29,I07,S5S130 e2,m,401.519a5~ 49.100,069,612441 l,m,I71,~11',ll!114 
399,27,191:[30132 0.003250.99mO - 0,381741 1I,222.mm 3,539 31(,855132 I 618 m,2J2~02 78,733,654.4120JI la Ql0,962.;/bll7 m,OOI,lli/.60 6' 
40 : 9,241,359 ''32;622 O. oom~ lOo9%41O' 0.372431 11,853.104201 3,441 :765.096185 I: 607 ;200.152949 75,194,342.556699 46: 452, 5~,).I)H215 I; 177,067,516.18 34 
41 . 9,208, m " 35,362 0.003S40 0.996160 ' i 0.363347 12,535,292531 3,345,966.501833 I, 595,J47, 018748 71,752,577. 46v714 44, B45, 339. am66 1,101, an, m, 6117Jt 
42q,17J,315~ilB/253 J.004l70 ,Q.995830 ! 0.354485 13,229.373826 3,251,822.2]0133 1,582,8,11.756217 68,106,610,956880 4J,2i9,992.842518 I,Olo,(2o,m. t7t 12 
43 '9iI35,122--,4I,382 0.004530.0,995470 ",O.H58J9 13,962.442549 3,159,280.156(08 1,569,582.382391 65,154,788,688617 41,661,181.(186,01 961,713,985,212 40 
H ,9,093,740H,741 0.004920 0,995080,;0;337404 14,727.591991 3,068,262.101947 1,555,619.9l9au 6I,995,508.~3Q539 10,097,596,7Q3911 896,m,19b,m 9l 
45, 9,04B,999 ~8,412 0.005350' 0,994650, 0.329174 15,541.308514 2,978,698.848933 1,540 892.l478S( 5e 927,246.428591 38541 978.764')69 B34,m,m.m ~~ 
46 !9,OOO,S8n 52,413 0.005830 ~0.994170 ~;O.321116 16,440.469701 2,890,500.348982 l,m:345,Oln.H 55;948,547.579658 37;001;086.416218 775,636.441.564363 
47i 8;948,114 50,910 0.006360 ;'O.993MO,·;0.313313 17,395.745560 2,803559.870769 1508,904.5b9636 53,058,047.230676 35,415,741.376621 ,719.bdi,m.96H05 
48 , 8,891,204,: 61,794 O. v06950 0;00993050,. '0.305671 18,427.944870 2,717; 18til6166 I: 491 ,50a.s24076 5~. 254,487.3599117 n, 966, 836. 80ms 666; 629, a16. 754029 
49 8,829,110 '61,10~ 0.007600 !,00992400.!-l0.298216 19,523.385925 2,633,069.241633 1,413,080.879205 47,536,702.743741 32.m,3:7.9Bllb9 616,315,359.394122 
50: 8762306.'J2,902, 0,00832000991680',,0.290942 20,692.945216 2,549 324.654693 1453557,493281 44 903,633.502108 3100224].103964 568 B3a 6~6.650381 

. 51:,' 9: bB9; 40419,160: 0,009110 4°.990990' O. 283846 21,921.223257 2,466: 45J. 059362 I; m: 864, 546065 42; 354, 3uB. 847415 29: S48; 689. 6101>0J m: 9):3: 023,148172 
52 i B,610,244: 85,758 0.009960,,0.9900401;°.276923 23,169.132773 2,384,374.444414 1,410,943.324608 39,887,a55.758053 28,115,825.062619 481,~80,71U00857 
,53; 8,524486' 92832 0.0(0890 £0.989110.-'0,270169 24,468.5918(17 2,303,049,Bm87 I lB7 774.192035 37,SOl,481.Hl640 26,104881.737811 441 b92,a~d,512804 
54 8,431:654 loo;m 0;011900 <o,qB8100 :0.263579 25,801.711522 2,222,409.298321 1;363;305.600228 35,200,431.50625l 25,317;IOU4S176 ;O~:189,m,169IW 
55 8,m,3il 106,307' 0;0130~ !,0.98700Q·.;0,257151 27,171.90l561 2,142 402.481967 I,m 50U8Q7V6 32978,022.207920 23 953 BOt.H~~~a lea 988,145.662911 
56,8,223,0(0116,849 0.014210 ;,0.985790,0.250879 28,599.910410 2,062:916.859334 1,31O:JII.985145 30;m,619.nsm 22;bI6:29B.Q5b~;1 m:0(0,m,15~9B4 
57 8106,161125970 0;015540 110.984460 ;7:0;244760 30080.353564 1984,060.440159, I 261 732.074734 28772 b\2.866b2b 21305,966.071697 305 175,30l;729025 

:58'j1i980,19Iill5;663 0.017000 f00983000 /0.238790 31:604.822716 1;905,588. l68543,,,,:251:651. 721171 26:788;S82.42Mb7 20;02~,m.99b1.13 276:402,660.862399 
'59,7 B44 528145 B30 'O,OI8~90 ,0.981410 :0.232966 33,144.7651>20 I,B27505.780740.. 1220046.898454 24082994.057924 18772 502,27S1;3 249.11,019.135933 
60~ 7169B;698 156:592- 0.020340 ~O.m660 ,~O.227284 34,722.723505 1,749:787.7033951 1;186:902.1l2835 23:055;48S.277184 17:552:535.377310 224:731,O~4.318008 
61' '15U,106.J67,736 0.02124010.977160 lVO.221740 36,286,629288 1,671,387.231027 1;152,179,409330 21,305,700.5T5m 16,365,633.2445(14 201,675,596.100824 
62.;1,m,l7O.I7~,27( 0,024310 ~o.m690 ~,0.216332 37,836.113655 1,595,310.669275 1,115,892.780042 19,633,313.muz IS,2tl,\53.835IH 180,369,895.52]035 
63,7195099.191 174 0.026570 ,'0.973430·,0.211055 39,364.201122 I 518564.539296 I 078,OS6.wm 180l8,0<l2.673157 14 V97 561.mlJI (61) 736,50'1. IB4271 , 
'~4 : 7: 003; 925203: 394 0.029040 o,q70960 ,1 0.205909 40, ass. 920166 I; 442: 162. 176679 I: 038, 692. 465265 16:519,438.134191 13: 019; 504.188744 142; 698,579.5101861 
6516800 5Jlm 917 0.03l1S0 '0-968150 ~ 0.2008B6 42,316.693079 1 366 126.571029 997 833,544899 IS 077 275,955$12 If 9SQ 81t.92HaQ 116 179.1410376591] 
66 ,6:58416U 228;7490.03\740, 0.965260 ]0;1959B6 43,738.131194 1;290;491.668901. 955:516.851821 IJ;1I1;147,384W IO;962;918.)i'i581 1I1;10I,BII5.42109 ~ 
67 H,35:i,865 241,177 0.m040,.O'.961960 'I 0.191201> 45,101,619618 1,2IS,m.ntI48 911,178.120627 12,420,655.715584 IO,'121,46t.51b760 97,190,/la.o3659: 
6a :6,114 088 254,835 0,041680"0.958320 :10.186542 46,378.037070 1,140,535.581502 866,677.101008 11,205,m.5BH3o 9115,682.8')6134 84,970,061.32101' 
69 \ 5,859:253 267,241 0.045610, 0.954390 '1' 0.181992 47, H9 .595093 1,066, m. mm 820,299.063938 10,064,812 ,002m S: 24V ,005. 705125 13 {lbi, c84, 736578 
70 .5,5t2,OI2 278,426 0.049190 1;0,950210' G,mm 48,229. 7871S7 . 992,881.125316 '772,849.468845 8,996,502.399515 7,418,106.6'11187 63,m,842.73l64J 
71 ;5,3 l 586 287 731 O,0541W 0.9\5850 o,l73m 49,m.mm 920435.310712 724,619.681688 8005,620,674199 6655,857,I12H2 . 54 701,34Q,334129 
12 15,025; 655 294: 766 0.058650! 0;941350 (j. O. 168998 48,599.681962, 849; l59. 691254 675,99). 7039S4 7; 065,185,363187 5; 931,237. 4~0654 46; 695,719, mm 
73 '\4,7Ji,Oa9 199,289 Q.063260!0,936740 ~,O,11>4876 48,142.065140!' 780,043.719261 627,m.821992 6,215,B25.672133 5,255,21).7B6700 39,610,5,)4,196442 
74 :4,431'800301894 0.068120' 0.93IB80 :'0.160855 47,m.bH959 712 816.197553 579,251.756852 5455,781.952972 4627,849.164707 33 m,N8.62\208 
75/4,129:906,303:011 0.013310" 0.92b630.~0.156931 46,392.163348 648;112.298264 531,875.081B9J 4:742,905.755419 4:048,598.207855 21;m,m.6JI236 
76 :3,826 B95303 014 0.019180" 0.920820 ;'0.153104 45,261.095278 5B5912.51/885 485,482.91B545 4094793.451155 3516 m.mm 23176,020.915817 
79 \3,523; 88nOr;m,. O,08510ofo.91430Q ;.,0,149370 14,008.962286 526;360.873390 440,221.821267 l:508:880.9l9270 3:031;240.20741S IQ:08I,m.458661' 
78,3;221,884299,929 0,093060 ,0.906940 .:0.1~5726 42,W,W66S 4b9,51l.841021 396,212.860980 2,982,520.065880 2,591,018.384151 15,572,346.5(9391 
79 ,~ 922,055 295,683 0.101190 rO.S98BIO 0.142172 41,012.583214 415 \34.940255 353 585.517312 2513,006.224859 2 194 80S.52}170 12,589,826.453511 
8Q 'Z:626,372 288(848 0.1099BO 10,890020 0.138705 39,087.353641 364;289.797523 312:512.9340,8 2:097,571.284604 1:d41;no.005E58 '10,070,820.228652 
BI. 2,337,524218;983 0.119350: 0.880650 0,135322 36,831.616327 316,m.326869 273,485.580458 1,133,281.487082 152a,647.071759 • 1,971,,48.944041 
82 2,058,541\.265,902 0.129170 \ Q.870830, 0.m021 34,248. 43858l 211,170.653189 236,653.9641JI 1,4Ib,964.lb0212 1;255,161.491302 6,'145,9.7,456966 

'83,lj792,bl9':249,8S8'O,13938QtO.B60620 0.128801 ll.m.029888 .230,893.662675 202,405.52554B 1,145,193.506423 1,016,S07.5n17I· 4.819,003.296754 
8~ 1,542,1812JI,Ul 0.1500(0'0.849990', 0,125659 28,m:442643 193,865.060038 171,008.495659 914,299.943748 816,102.001623 J,bdJ,S)9.790llO 
85tilJI,3482I1,!11 0,161140' 0.838B60' 0.122595 25,273.749785 160,764.220809 1~2,b36.')5l017 ]20,m.763710 645,09),505964 2,769,509.946502 

,86 '1,1 O,Oi/,190,108 0,172820 0.827180. 0.119605 22,183.195358 131,~69.39216a 117,3b2.30J~J2 559,670,542901 502,45]. 452Si7 2,049,075.182872 
'87 ' 909,929';168,455 1).185130,0.814870 0.1166B7 19,177.136149 106177.187538 95179.107B74 428,101.150431 385 09S.14~715 1489,1:)4.639971 
'B8,'/ 141,,474'146,99,7 O.198250~0.80I,750 0,1,13841 1£,l26.175IbO 84;410.161689 76:001.911726 321,923,962894 289:QI6.Il,4IB41 I:OIoI,JOl",:6953aJ 
. 89 .',_:~t4,F7,,126,303 ,O.m\6~.Q,J~7~;S'i;-5:.0.J11065 ll,q85.661089 66,025.399366 59,m.79656b 237,5Il.599QI)6 213,914.070115. ,<'J~9t3{P1W4J 
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~ 0 ~IO,'OOO, 000' k, 800 : 0.001080 0.992920 ';."i.OOOOOO 104,954.128140 10,000,000.000000 - 242, 99t. 012295., 118, 166,204.645767 3,801, m. b495S~ 1, Jas, 1 1 t,loId. 961781 
~ 1; q 929 11>417,475 0.001760 0.998240'."0.917431 14 708.357882 9 109357.798165 17B 036.883854 lOB 168204.645787 3 sse 061.b1lZ63 1,266943,56I.mm 
i 21 9:911 ;715 15,0b6 0.001520. 0.9984ao :,,~ 0.641b80 !I:m,7163ItB:m:500.631260 163:328.525972",99:058;846.847621 3;180;024.75HOY 1,158:175, \5'/,070207 
.; 3 , 9,896,059 14,449 0.001460 0.996540::: 0.772183 10, m.035875 7,642,036.581598,'151,694.809661. 90,716,346.216362 3,216,090.227437 1,059, 71b, 512. 82258S,' 

4 ' 9,882,210 '13,935 0.0')1400 0.998600 :", O. 70am 8,991.800729 7,000,806.705041 141,458.713797:' 83,074,309.628764 1, 06S, 001. mm 9b9, 000, 16b.6062H;" 
';5 9,868,175 13,322 0.001350 0.998650:0.649931 7,943.m329 6,413,7bb.6H2h2 ,132,466.m057' 76,073,502.92)723 2,923,m.mm 885,915,050.917460: 

6 9855053 '12812 0.001300 0.199700 0.5961b7 7,OOS.602745 5 e76 246.108563 124 m.mm 69659,73b.2794a1 2 m 075.0709)2 809,m,lS4.05J7l7· 
7 9:6~2;241 12:401 0.001260 0.998740 .0.547034 6,m.mm 5;384;042.873001 117;SI4.S96964 63:7B3,490.170S9B 2:06.:552.171203 74~,ln,bl7.7H275 
8 9,B29,a40 12,091 0.001230 0.996770 '0.501866 5,567.032281 4,913,265.210579 111,291.253149 58,399,447.297S97 2,549,Ol7,274iZO 67b,IlW,I21.6oJl377 
9 9817 H9 ,11879 0.001210 0.998790 0.460429 5,017.017975 4 ml6U7I918 105124,nom' 53 Ibb 181.061319 2 m 746.020970 618,009,060,)Oj4S0 

10 9:81)5:m I1:S65 0.001210 o,i98790 0.4224\1 4,598.077270 4:142:105.mOI4 100;706.401992: 48:945:m.695400 2;m:02I.a00003 ~bl,513,\'jUlaI61 
11 9,794,005 12,047 o,oomo 0.198710 0.361533 4,283.126831 3,795,\98,b74120 96,108.325723 44,803,712.236386 2,131,315,)91011 m,597,61]O.Sl2160 
12 9,781,m 12,325 0.001260 0.998140 U55535 4,020.151823 3,471,825.748506 91,825.199689' 41,008,213.562267 2,135,107.071289 410, 79J,gec. 31)6314 
13 9 7b9 .33 12 S96 0.001320 G.9986BO 0.326179 3,859,08241l 3186645.672494 B79')5,047066,37,530,387.813761 2,0411BI.672399 m,785,15UHI07 
14 9:756:7)7 13:542 0.0Ql390 0.99a6(1) 0.299146 3,721.284916 2:919;669,057490 83;945.964653 14,l43,742.14!2b6 1,9ss:m.825mm,255,366.9>Om 
IS 9,74),1)5 14,225 0,1)01460 0.'9B540 0.274538 3,582.841374 2,m,972;180671 80j~22.m737· 3I,42~,0n.08177b I,Bll,63Q.86')b50 ;57,911,624.1:,080 
16 9 na,iSO 14,98l 1),001540 0.998HO 0.251B70 3,462.169407 2,4S0,428.327553· 76,m.632163 29749,200.903105 I HI 108,180943 326,487,551.705304 
17 9:m,167 15,737 0.001620 0.998380 0.231073 3,336.145489 2,244,637.213669 73,177.662956· 26:298,172,5755S2 l;m;7bB.34d5&O 297,13d,)SO,BU2199 
18 9,698,110 16,190 0.001690 0.998310 0.211994 3,187.685689 2,055,964.050538 69,841.517467, 24,054,115.361883 1,641,590.665624 271,m,m.226647 
19 9,681,810 16,846 0.001740 Q.998260 0.19H10 3,005.846769 1,683,017.S6~263 66,653.931778 21,998,111.311345 I,S71,7~9.169IS7 HI,H5,IlZ,Ub4764 
20 9,6b4,m 17,,100 0.01)1790 0.99a2!O 0.H8m 2,83!.97b50B 1,124,533.479160 63,b47.98S009 20,115,\5.).440082 1,505,v95,33W9 215,367,271.553419 
21 9,m,eH 17,655 0.001830 0.998170 0.163696 2651.158092 1519308,830062 ~O,816.008501 18,390,6190966921 1,441,417.351371 205,m,118.IOnJ7 
12 9,b3<l,0J9 17,912 0.001860 0.998140 0.150182 2:467.940176 1:446:255.7254SI 58,164.550409 lo,811,311.ll6860 1,380,631.)42870 tab,881,498.HO\lb 
21 9,011,127 18,107 0.001890 0.198110 0.137781 2,296.396559 1,324,372.174917 55,696.610233,15,365,055,411409 l,m,lb6.mm 170,07O,ld).Ov'5:l6 
24 9,591 960 18,321 0.001110 0.998090 0.126405 2,t2l.994619 1212721.945402 534VO.211675 14040,083,216493 1266 m.lama 154 I0S,!31.ml47 , 
25 9,575;d; IB,481 0.001930 0.998070 0.115'oa 1,966.139971 1:110:465.780919 51:215.217056 12:827,959,291091 l:m:l69,97QS53 140:661,HS.l5S6S4' 
26 9,557,l55 18,732 0.001960 0,996040 0.106393 1,826.389442 1,016,809-.]05881 49,308.97)1)84 11,717,493.510112 1,162.VH.153m 127,836,481.0;4563 
27 9,538,411 18,981 0.001990' 0.998010 0.097b08 1,699.119069 931,024.551733 47,480,5B7643 10,700,663.904231 1,112,785.176113 116,!lb,19~.m451 
28 9,519,442 19,m 0.0020:10 0,997970 0.089548 1,587.55i300 6S2,~51.245824 45,790,6b3573 9,7b9,b59.mm 1,')65,305,189770 11)5,H6,3II.75021') 
29 9,500,118 19,760 0.OO~080 0.997920 0.082155 1,489.3336S0 780,417.80B841 44,193.3H274 8,917,208.006674 1,019,~24,)201\7 '15,b4B,6~2,497723 
31) 9,4aO,l58 20,m 0.1)02110 o.q97870 0.075l7l l,m.3I!21SS 714,545.353361 42,703.980624 B,llb,7J<J.lm32 915,31t.O(,5121 80,])1,141.491049 
31 9,460,165 20,718 (1,002190 0,997810,0.069146 1,314,316302 b5~,149.sm86 41,307.678466 7,422,1&1.841472 9)2,627.1)25299 7B,Si4,7IU93217 
32 9,m,H7 21,239 0.\102150 0.997751) 0.06Hl8 1,236.117153 596,821.201)H9 39,993.362164 6,768,0)4.950886 891,119.:14683371,172,529,448745 
33 9,41B,:)S 21,85') 0.002320 0.997680 0.058200 1,leU1bb6; 548,142.966104 38,151,245012 6,169,211.7501)6 851,125,9B4668' 64,4\14,4H.mS59 
34 9,396,1:8 22,551 ').1)1)2400 0.997600 0.053395 1,Iouam7 501,1lb.mU6 l7,590.~68W 5,621,068.784033 812,%0.719657 5B,m,1d2.747723 
J5 9,m,Sol7 21,526 0.001510 0.991490 ; 0;oma6 1,057.319985 459,18S.937659 36,485,883550 5,!l9,m.om5b 714,978. 171110 51,bI4,2P,963690 
36 9,350,171 24,66S 0.002640 0.997Jb0 Q;OH941 1,017.777177 420,2\4,1'12454 35,426.503565 4,660,166.061891 738,492.287101 47,494,861.9581)4 
37 9,325,514 2b,112 0.01)~600 0.;97200 0.041231 987.716561, 364,499.766,;,59 34,410,726388 4,239,951.945441 703,ObJ.78H94 42,aJi,695,6vom 
18 9,m,la2 27,991 0,003010 0.m990 0.037826 971.370689 351,7b4.J60667 l},423.007S26 3,855,452.1]91)85 6od,b5l,1)578'). 38,S94,m.9447n· 
39 9,271,191 30,132 0.003250, 0.996750 0.034700 959.130034 321 Ha.mm 32451.637137 3,5036a7,BI9418 035,130.049979 34,m,291.7t5708. 
40 9,241,151 32,622 ')'oom.) 0.99b470 0,0318)8 952.849187 294;222,520914 31;492.307104 3,181:9)9,512165 602,178.412842 31 ,llS,b03. 947290' 
41 9,208,1)7 35,lb2 0.003840 0.996160 0.029209 941.597500 268,976.076422 30,539.457911 2,887,717.0.3252 571,286.105138 za,Q53,66U~5125 
42 9,173,)75 38,m 0.004110 0.995830 o.mm 940.129165 245,619.445099 29,591.960417 2,6t8,74Q.9ijiS1Q 540,746.647822 25,165,941.291313 
43 9,135,1<2 41,)82 0.004530 0:995470 0.oma4933.152215 224,581.997522 28,6~1.431252 2,372,911.541HI SII 154,787405 n,547,2v6.10Sv43 
H 9,09),HO 44,741 O.(lomo 0.995080 0.022S55 m.19Im 205,105.177612 21,7IS.m021 2,H8,J31,5H219 482;503.356151 20,174,2&4.163:02 
45 9,048,919 48,411 0.005350 Q.9Hb50 0.0206Y1 919.039317 187,244.096025 20, 79'l. 287335 1,941,21U66606 454,185.277126 18,025,Q45.219084 
46 9,o.)O,~a7 S2,m 0.0058l;) 0.99WO 0.018964 m.m771 170,864.mm 25,673.241958 175),99<).170581 m m,969in 16,082,710.BSW1 
47 8,946,114 56,910 O.OvbJbO 0.193640 0.017m ~09.319B77 155,842.571316 14,959.365194 1;585,125.735623 402:119,7418.14 \4,J26,)2I).5.16% 
48 8,a91,2~4 61,794 0.1),)69$0 0.99)050 0.015m 905.032513 142,065.516193 24,050.015307 1,41'i,2a),IH10) 377 161).37665') 12,141,59u~m3 
49 8,B29,410 67,IO~ 0.0(17600 0.992400 0.014t59 902.450753 129,m,5vin4 23,144,211784 1,287,217.646114 351:1I0.'llIHl 11,lll,JI1.bBI9~b 
50 8,762,1.0 12,91)2 o.oomo 0.H!680 '0.011H9 899.412827 117,840.212948 22,111. 762CJ31 1,157,788.144080 m,Q60.1Ie5S1 Iv,m,094.ol1JeS1 
~I 8,639,104 79,160 0.009110 Q,m890 0,012>38 896,041022 107,210.Bm81 21,541.289104 ,1,039,947.9Jl1J2 107,714.15b52d 8,Bbl,l')'1,aUm2, 
51 8,610,214 8S,756 0.009960 0.991)040 0.011319 890.574495 97,462.501lYO 20,446.249182 932,7J),111451 29., J81.o) 67lZ I 7,827,)57. 951410.' 
51 8,SI1,m 92,832 0,01(lB90 O.9a9!10 0,0103B5 984.436828 88524.566964 19,555.611687 835,2'14.613261 265115.819142 6,894,m.um99; 
54 8,431,654100,ll7 O.0!l90Q 0.968100 0.0095:7 877.008343 80:330.762221 IS,671.216as9 746,150.016298 ?46'leO.14~455 6,059,146.216717-1 
55 8,l31,l!7 108,307 0,011000 0.997001) 0.008741 66 •• 505637 72,B20.9JS619 17,794.218516 66O,41U84076 221:708.9(\<5~b 5,1I2,m.IBOi2'1,{ 
5~ 8,m,010116,m 0.014210 0.985790 0.008011 SS9.636045 65,939.694958, 16,925.722978 5YJ,598.l45m 209,914.bB0080 1,64b,I7b.amsr 
57 8,IM,!lI125,970 ('.015540 0,981460 0.007!57 850.217909 59,635.496944 'd6,Ob6.096B33 527,656.650470 192,96a.9572I)' 4,C51,m.55092~" 
58 7,~aO,191 135,663 \1.017000 o.mooo 0,006719 810.036271 53,a61.247177 \ 15,215.866924 46d,m, 153 m 11b,i22.U70369 3,524,919.900455 
59 7,8H,m 145,8,)0 0.018590 0.981HO 0.Q06192 829.431254 49,m.95196~' 14 ,m.8l2bS3 "4,161.906350 101,101;001\15 l,ilS6,m.H692~ 
60 7,698,.96156,592 0.021»)40 0.979660 0.005681 816.1184SI 43,m.mm 13,547.100399 365,5S7.954l95 147,311.i6Sm 2,64Z,n4"H0579 
61 7,542,106167,n6 0.022240 00977760 0.005212 802.016697 39307.515521 12131.281948 321,853,127956 !l3 783,7.8]92 2,217,l4b,BdbI94 
~2 7,m,170 179,171 O.tl24J1O 0.975690 0.004761 786.394869 3~:259.979194 II:m.2b5251 2B2,545,552435 121;0~2.m'H l.m,291,]jQm 
6l 7,195,019 191,11~ 0.026570 0.913430 O.OO4)al 769.365945 31,562.209897 II,H2.B70l83 247,29U13241 I09,12l.2111i3 1,612,748,20580l 
64 7,003,925203,394 0.029040 Q.970960 0.004024 75').958211 28,186.78992i 10,m.50Hl8 215,723.363345 91,9Bv.150aIO 1,425,I6U3256£, 
65 6,8tlO,m 2IS,9!7 0.031750 00966250 O.0036n 731,371400 25 IOB.1920S~ 9,612.516225 187,m.mm 87,606.84b172 1,209,m.269217 
66 6,584,61422B,749 0,034740 0.965260 0.001397 710.659615 22:303.933264 8,891.1l\825 162,418.091338 77 ,9S4. 3,)I)! 47 l,022,2n.m195 
67 6,m,Si5241,777 ,),603010 0.901960 0.00310B 68U07bn 19,7SI.~6HBO b,18Q.Jt52lO 140,124.lSaOlJ b9,(l93.125321 a~9,m.b0H58 
6S 6,1I4,;)id 254,835 0.011680 o.mm 0.0026S1 066.546907 17,431.JOI924 7,491.007S19 120,m.mm 61),YI1.:llolI11 m,,5v.44b384 
69 5,B~,,::11/.1,Z4! o.oml!) 0.951390 0.0021016 HL280793 15,l1S.473206 6,814.IOObI2 102,9~1.3~1669 53,421. B0251! 5~9,271. 752792 
70 5,m,OI11?a,4ib 0.049790 o,y5021 0 0.002400 612.954717 13,416. 786169 6;183.179619 81,615.918463 46,597.341181 1%,336.361121 
71 S,ll3,~06 2d7,731 0,05\150 0.145850 0.01)2201 581.137370 11,697.85841)5 5,5)'j,,:SI)41 H,I~7.132094 40,Hl.lb2l62 40b,m.H2659 
72 5,025,655 m,7b6 1),,)i8650 ,).941350 0.002020 51b.189112 10,150.842919 4,989.087072 62,499.213689 31,843.937121 m,521.3lOSW, 
73 4,731,009199,2B9 0.1)63260 0.930740 0.001853 SOS. mass , 9,766.SIV722 4,442.898560 51,348.130870 19 e54.Bl9m m,fJ24 ,,)36871 , 
74 4,431,000 ]01,SQ4 0,068120 0.911860 0.001700 470.831262: 7,533.89iJ5il 3,n4.lla704· 43,581.92')149 2S;41l.95t1aS9 211,075.01)b001 
75 4,1?9,'i1)6 m,011 0,013370 0.926630 o.oomo m.55535\i 6,440.9929n 3,\63.265442' " 36,048.029617 21,471.mI65 l7b,m.baS858j' 
76 J,8l6,SI5303,014 0.079160 0.920820 0.00l4l1 397.761141 5,475.bI1459 3,029.730091 29,607. IBb704 16,014.54.743 140,,)45.656241' 
77 3,523,601301,997 0.085700 0.914300 O.OOlll3 m.09J7Q9 4,625.736528 2,631.96d9l9 24,131.424245 14,Y81.816bS2 1I'),m.6195J7 
78 3,221,S04299,B2i 1),0'1J060 0.906940 0.001204 331.268620 3,880.101270 2,268.275210 19,5')5,697711 12,312.64770J 80,307.195292 
79 2,922,055295,6B3 0.101190 0.898810 0.001105 299.71J61Q 3,228.457315 1,937,006620 15,m.566H/ IO,tI64.5724B \ 6b,BI)1.5J7SIS I 
60 1,626,))2 286,849 0.109980 0.890020 0.001014 268.610529 2662.173797' t,617.292971 12,397.129132 8147.565.43 \ SI,m.WI28 
81 2,337,521 278,983 0.119lS0 0.aav650 0.000930 238,015319 2:173.150753 1,36a.6B2442 9,734.955335 6:Slo.man " 36,716.791996 
82 2,C58,SH 265,902: 0.129170 0.8);)830 0.000853 208.124053 1,756.251427 1,1l0.667124 7,56L2045a2 5,I4L5N429 29,043,836661 
61 1,792,019 249,858' 0.139380 0.860620 0.000793 179.418587 1403,11578B' 922.m071 5,8')40953155 4010. 92330b 21,462.632078 ' 

,84 1,542,7,1231,433 0.15001Q o.am90 0.000718 152.465984 1:107.am04 713.121484 4,401.8m67 3:06B.38tl235 15,b71.lo76nLi 

[ 

85 1,311,)4i 211,311 0.161140 0.B38860 0.000059 127,115404 863.901295 S90.~S8SIl0 3,m.993763 2 J45.2~5751 11,2'15,8\1556: 
B6 1,loo"m 191),108 0.172820 0.827180 O.OI)0~04 105.413218 664,857314 '4b2.943096 2,m.069468 1;754.591251 7;Y8LS47793j' : 97 909,m 168,455 0.185130 0.814670 0.000554 85.694330 504.5471048 m.mm 1,76S.132tH 1,291.654155 S,551.75am 

!8a 741,474 146,997 0.198250 0.801750 0.0005v9 68.604113 177.19H20 27!.935Ha 1,161).68H77 934.124278 ,1,700.526201 
89 594, m 126,303 0.212161 0.787539, 0.000467 54,019025 277. 4Ha96 21)3.231435 8e3.491056 b62.2BiI/3Il _l..525 , B4I7W 



6~ M (ISVl~R~m. Tabl;~ 1980 'i= 13 -155- EK II-APPENDIX IlIl 
j, ,.'. _ (erkek) x 

x' Ix 'd~-: ,qx ' ',px y: 1/(j-tj) ex Dx Mx Nx fA SA ............ ,. _ ............ _ .... -~- -,. .. """' ..... ~ ... - ... ----- ~ ......... __ .......... -...... - .......... -_ .. - ... --- ...... _ ... - .......... -- .. -- ................ --_ .. -- ......................... -- --_ ............. --- .... --.. -........ - ....... - ............ -- ....... _. 
15 10,000.(1)1) 10.790 0.01)1079 ~'99B92I 0.641862 6.723971 6,419.619474 1,216.334513 17b,~51.7B3881 64,584.634147 3,044,196.045168 
16 9,909.210 10.9980.001091 0,9989(19 0.623167 6.593469 6,224.945421 1,269.610541 170,133.1644(17 ,o3,305.H9b34 ~,bO,blt.2bl?u7 
17 9,978.312 II.Q06O.0\)11Q30,998897 0.605016 6.464865 6,037.0m62 1,263.017072 163,908.218966 62,0~B.8B9(t9J 3,497,513. 1)96679 
16 9967.306 11.\24'0.(1011160,998884 0.587395 6.343862 5854.741797 1256.552,'07 157,871.176125 60,775.B72021 3,333,6:)4.8778'13 
19 9;956.162 B,nl 0.0011260.996872 0.570266 6.218332 5:b77.S7Im 1;250.208345 152,OI6.m32B 59,519.319613 3,175,733.701769 
20 9,944.952 11.3310.0011400.998860 a.mm b.094196 5,506.278199 1,243.990013 146,m.~62a53 58,76'1.111468 3,On,ll7.2blW 
21 9,933.bI4 tI.4H O.vOl152 0.99884B 0.537549 5.972538 5,m.B07OD 1,237.895817 140,812.284054 57,025.1214S5 2,877,m.7045U8 
22 9,922.171 11.549'0.0011640.998836 0.521893 5.8517B3 5,176.306637 1,231.923279 135,491.477041 5:i,767.mm 2,nt,:,4b.420m 
n 9910.621 II.bb5 0.001177 0,998823 0.506692 5.738407 5,021.629893 1,226.071496 130,31.,170404 54,555.301359 2,60(,v~3.m4\'4 
24, 9:a98.957 11.1700.001189 O;99BBl! 0.491934 5.1>21418 4,669.1>30903 1,m.333\189 125,292.540521 53,329.23\1663 2,m,m.71JV'IO 
25 9087.1B1' Il.S7fo.oOl201 0.998199 0.477606 5.~om5 4,722.)75576 1,214.711672 120,422.90'1618 52,106.&97174 2,34~,m.2J2569; 
26 9:875.312 11.979,o.vOI2130.9987?1 0.4pm 50392815 4,519.130106 1,20~.20?297 ll~,I}'O.p~(tU 50,894.186102 2,m'~ium~1 J 
27 9,B63.334 , {2.0B3.0.001225 M9B77J 0.tJ0169 5.281196 4,440.365020 1,20~,812m 1l!,W .. M36 49,b84.96(J80~ 2,I09,.n.~80908 
28 9,B5L251 12.196'0.0012.380,998762 (i.m077 5.175328 4,305.~52802 1,198.531284 106,6Bl.na~16 4B,481.1bBm 1,9911,101.9849721 
29 9,B39.0~5 12.1990.0012500.998750 O.42A346 5.067025 4,175.167198 1,193.35:,955 102,375.486114 47,282.637040 1,891,520.74bO)6 
30 9,826.756 12.401 '0.0(11262 O.99Bn6 0.4119B7 4.960241 4,048.493361 1,.188.288930 9B,200.318917 46,089.261065 1,781,145.259941 
31 9,814.355 12.5230.0012760;998724 0.399987 4.B63i45 3,9Z!i.b15B3B 1,183.328690 94,151.825556 44,900.992154 l,m,~44.941025 
32 9,80l.B32 12.133 0.001299 0.998701 0.38B337 4.800675 3,806.414368 1,17B.465545 90,226.209718 43,717.663465 1,5'i6,m.llS469 
33,9,789.099 n.w 0.001340 0,998660 0.377026 4.801411 3,090.747255 1,173.664870 86,419.795350 42,m.I9792!) 1,5')6,560.905'151 
34 9175.982 13.667 0.001398 0,99B602 0.3bb045 4.857025 3,578.448351 1 168.863459 82 '/29.048095 41,365.533050 1420,147.110402 
35; 9:762.315 14.419 0.001477 0,998523 0.355383 4.975023 3,469.364675 1:164.006m 79:150.59974~ 40,196.661591 l:m,418.0mOl 
:l6 9,747.896 15.312 0.001577 0.998423 O.m032 5.149358 3,363.340196 1,159.031411 75,681.235069 39,032.663158 1,2:c,W,46J5b3 
37 9;732.524 16.5450.0017000.998300 0.334983 5.~.8(1867 3,260.229413 1,153.8B2054 n,317.amn 37,B73.b31746 1,la2,:36.2:'l494; 
38 9,715.978 11.945 0.001847 0;996153 0.325226 5.61>1>197 3,15'1.8901~2 1,148.5(11191 69,057.b6S399 36,719.749693 1,IJ(;,nB.332b22 
39 9;698.033 19.600'0.0020210.997979 0.315754 6.00aS14 3,062.188309 1,142.B34990 '65,897.775258 35,571.24B506 I,04:,210.6b7223, 
40 9,67,8.431 21.505,0.002222 (1,997778 0.306SS7 1>.400490 2,966.989844 1,136.826475 62,e~5.586949 34,m.41351b 97~,m.B91%5 
41.9656.928 23.679 o.o02~52 0;997549 0.297628 6.842265 2,874.172174 1,130.mm 598ba.m104 33,291.587041 7i?,477.305ilI7 
~2 9:6U.249 26;1250.002712'0;997288 0.288959 7.329184 2,783.616156 l,m.58J720 56:9~4.m9:JO '52,161.161055 852,t,(I(L707\'12 
43 9 b01.1241U60 M0300U.99b9960.28!l543 7.860650 2,695.2!Om 1,lIb.25~536 54,210.808714 31037.577m 195,614,m'/82 
44' 9'576.264 31.8960.003310-0.996670 0.272372 8.4H534 '2,608.848B39 1,1(18.393666 51,515.5980('1 29'921.322800 741 4(!1.4H207 
45 9:546.J68 35.236 p,00369l!0.996309 Q,264m 9.0~63b8 2,52U2ti416 1,099.959352 48,906.749163 28:812.9281'14 b8i':887,876206 
46 9,511.132 18.891'0.0040890.995911 0.256737 9.693923 2,441.855006 1,090,912983 46,m.320747 27,712.969562 b40,~ilI.12'Ji)~J 
47 9472.241 42.652 ~p.oom40.995m 0.249259 10.370133 231>1.039093 1 061.219061 43940.465741 26 622.056S79 ~94,59&,806296 
48 ;9:429.369 47.147'0.0050000.995000 0.24199911.077201 2:281.900632 1:070.848928 ~1:579.426647 25:540.837518 550,b~,O.340~56 
49,,9382.242 51.752·0.0055160.994484 0.23495011.804998 2;2040360499 1,059.771727 39,Z97.525616 24,469.98B590 509,(,)0.9139('B 
50 ,9:1JO.4~O 5LB60 0.006094 0.993906 0.228107 12.591397 2,128.mS27 1,047.966729 37,091.i65~16 n,m.21bBb1 46'1,7&1.380093 
519,273.m &2.1890.0067060.993294 0.22146313.37143J 2053.7b7b29 I 035.374332 3~,96UI4490 n m.250134 OL,6aa.222716 
S2 9,211.41107.999 (,.(107382-0.992ClB 0.215013 H.194Bl1 1:980.571273 1:021.002901 32,911.046B60 21:m,67S002 m.723.4!)B7B7 
53 9,143.442 14.336 O.00Bl300.991871l 0.20B750 15.065691 1,908.696183 1,007.808090 30,930.475587 20 1304.B72901 364;812.361427: 
54 9,069.106 aU41 0.0069590.991042 0.20267015.985562 1,838.('37399 992.142399 29,021.779404 19,m.0b4BI0 333,&81.885840 
558,987.365 B8.728 0.009872 0.99012B 0.19676716.950250 1,768.510768 976.756838 27,163.742004 18,304.322411 304,6iiO.l06436 
56 S,899.13b 96.6400.0108920.989118 0.19103617,961102 1,700.056129 959.806588 25,m.225237 17,327.565573 271,616.364432 
57 8,B02.296 IC5.bIO Q.O!1998 0.966002 0.185472 19.017175 l,b32.578830 9~1.84548b23,m.169I(17 16,367.758981> 252,261.139195 
58 8,69U86 115.0660.013231 0;961>769 0.18007020.116m I,S66.01081S 922.828311 22,082.590178 15,m.m500 m,54~.9700BB 
59 8,581.620 m.w 0.014591 0.98S409 0,17482521.252959 1,500.282426 902.711888 20,516.579463 14,5')3.085189 i'06,~63.mBII) 
bO,B,m,40t m.OB9 0.016093 o.q83907 0.169733 22.426026 1,435.m921 B81.458929 19,016.297036 13,001),313301 165,946.60034'/ 
61 '8,320.317 m.m 0.017749 0.982251 0.16478923.b2&80! 1,371.10(1111' m.om03 17,580.965116 12,718,914173 166,9:\0.503311 

• 1>2 8,172,640 m.m (1.019575 0.9a0425 0.15999024,649510 1,307.538355 m.40b101 10,269.865005 11,65'-881470 111,~49.538!95 
63 8,012.b60 m.969 ('.021587 0.978413 0.15533(126.,084703 1,244.c05049 810.556592 14,9tl2.32b650 11,iJ24.m369 133, m.t.73191 
b4 7,839.691 lil6.b(18 0.023603 0.976197 0,15080627.321885 1,182.269713 764.meB9 13,657.721601 10,213.9IB777 118,::,7.346541 
65 7,m.I)B~ IQO.p~ (I.02b~42 0.913758 O.\U4l3 2B.S4S026 1,120.512789 757.150004 12,0:.451888 9,429.446668 1('4,579.624~40 
6b 7,452.:5" 115.,,500.028125 '0.971(175 O. 42149 29.746568' l,v59,3lBm 726.6017'79 11,3:;tmM'1 8,6);,.296333 92,1('4.173('52 
b7 7,'2U.C94 2~\).6S5 o.o~1873 O.9bdm O.na0093Q.905202 998.725535 b9s.BS3Hl 10,195.610713 7,90.694905 21), m.n~,m 
6~ 7,006,(;35 :m.9a9 O.ml11 Q.964889 0.1~39B9 31.999794 938.nlm 66],946208 9,29b.sa5138 7,24U~14~~ 7(,.4~~,o23180 
69 6,760,('5~ 261.3570.0386620.901338 0.130086 J3.00Bb99 619.389759 635.94B4I4 e,m.mm 6,576,893285 61.156.737942 
70 6,498.69;. :'170.552 0.042555 O.Q57445 0.12629733.910473 820.767766 b02.939715 7,m.7M24I 5,940.944671 ~,:,7%.5S:'942 
71 6,n2, 141 Z~I.296 0.046616 0.953184 0.1221.19 34.676024 762.951435 m,029242 6,bS/.mm 5,~'l8.01l5156 ~S,~,:9.Bl~·7(t2 
72 5,93(>.645 :1'05.296 0.051471. 0.948524 0.119047 35.286104 706.051525 ~34.35121e 5,09s.o45')40 4,76B.m913 38.661.mm 
n 5,625.541 m.2Ct~ 0.05b564 a.mm 0.11558035.706606, 650.20(IB\3 m.065114 5,I&B.913515 4,23UZ4b95 32;766.778197 
H 5,J07.:,4t 3iU55 0.\,c2Ii3 0.937&87 0.112211 35.114334 595.556232 46U5B3(l8 4,53O.m701 3,n5.5595Bl 27,577.704672 
75 4,977.690 :m.245 0.060153 0.931847 0.108'4535.B82639 542.m491, 427.443974 3,m.nwo 3,272.201273 1:3,(1;5.991971 
76 4,638,44t J4U75 o.~7471B o.mm (1.105772 35,59(t2H ,m.mm 391.561335 3,4(t).9~il1i9 2,B4U57299 iY,095.755501 
77 4,291.m ~31.242 0.081839 0.918161 0.10269135.018933 m.mm 355.971094 2,'ilo.m('~,6 2,453.195%3 15,094.814522 
78 3,940.m m.B75 0.1)8954B 0.910452 0.0997\10 3~.157033 m.BBldOl 320.952161 2,m.585:!80 2,(197. 2248t.9 12. 78L4914t:t, 
79 3,587.75], ~51.155 0.(191376 0.902124 0.096796 33.000527 341.281609 286.195128 2,076.703479 1,776.2721(19 10;314.906206 
80 3,:36.5% 345.0:\0 Q.l06850 0.&93150 0.093977 31.553494 30U61>OB3 m.7'i4600 1,729.421870 l,~B9,4775BI 6,m.2(t2721 
81 1,S9(1. 7b7f 3~6.7b3 0,116496 0.883504 0.09124029.831284 21.3.753291 222.241i06· ,1,425.255787 l,m.6mBI 6,508.780657 
62 2,~5Ut"~ m.940 O.lne36 O.67316~ 0.OB858227.859603 226.239672 192.409822 1,!61.5\'2496 1,013.441875 s,w,.mm 
83 2,230,1)6: 107.499 0.13788B 0.81.2112 0.08M0225.675377 191. 7908H lb4.550219 m.2bl624 821.032053 3,922.('22574 
84 1,9L~g 107.737 (;.14%63 0.B50337 0.08m723.325535 160.:'29326 136.874841 743.01779 656.401B35 2,m,7~'lq~O 
65 1,6Km :.'65.1150.1621670.837833 0.OBI06520.865701 132.528180 115.549107 582,942453 517.606993 2,243.288171 
86 1,~,69.7J;; H(i.244 0.175397 0.824603 0.078704 18.357520 107.8\12356 94.6931>06 450.414274 402.057666 l,btO.345718 
87 l,l:1.m m.557 0.18930 0.BI0651 0.076412 15.v65278 86.305039 7b.326l186 342.611917 307.374081 1,2,)9.931444 
8B m,dJ, a8b.m O.IO~886 0.796014 0.07416613.452369 67.926021 60.4bl)808 256.30bB79 231.047994 067.mS27 
&9 m.b~l\ m.m o.mm 0.78('704 0.072026 11.176698 52.m152 47.008419 188.380B58 170.587187 611.01264B 
'iO ~69.M m.S~l 0.235235 0.764165 0.069928 9.087285 39. 7d9~}.9 35.831741 135.885705 123.57B748 422.1>31790, 
'11 C.!5.s tv9.552 0.251753 0.748247 0.067891 7.220972 29.SW35 26.744456 96.096166 S7.W001 2GI..7~608S: 
92 :"S,tv{ 87.5?(. 0,[66791 O,nt2119 O.06~814 5.6(,0140 21.461e7B 19.5mS4 66.552631 61.002551 190.649919 
93 no.(,d!. i.o.IS9 0.26&281 0.713719 0.063994 4.234114 15.2}i(l35 13.922744 45.('90952 41.479061 124.0970B9, 
S~ i6\.<!b 51.6620.3011440.695656 o.Otmo 3.1170\75 10.55/491 9.68800 29.854917 27.551>323 79,Ot)6136; 
95 IlL:'; lS,110 o.mm 0.677702 <,.(l60m 2.ntSS2 7.lml0 6. 570S55 19.291427 17.868293 H.151219· 
9~ b\~,13~ '7.m (1,34('6510.659349 O.05aS63 U52101 ~.692921 4.336703 12.1b611i 11.297736 79.253192 I 

97 ~2,m 18.974 0.359109 0.640B91 0.056856 1.(;m96 3.0t)4190 2.78c602 7. 473i9b b.m()~5 l1.be.'Ub 
96 J;,.kz. li,166 0,371516 0.62i4Z4 ('.05~M ('.685£51 1.869238 I.7J9206 ' •• 469006 4.mm l\i.21HBO 

,99 21.071 6.145 0.3959550.604(145 0.053594 0.434214 1.129591 1.053955 2.599768 2.433227 5.745474 
,100 1:;.))j s.m I),WiSO ('.5BSaS(' o.\l52m O.26b378 0.bb2430 0.611741 1.470171 1.3792'12 3.1457ub 

101 7,~~j un o.mon 0.S67,'l8 0.050517 0.150075 0.ma09 0.m363 0.607741 O.m5~·1 . )'b755~5 
lv, UJ.t l.M ('.mm 0.5S(t3C7 O.04Y046 0.090711 0.207759 0.19528B Q,mm 0.406167 0.867794 
1(13 2.3:,1 1.('68 (1,466757 0.533243 (1.041617 \).050299 0.110996 0.104577 0.223174 0.210679 0.436862 
iOl U~l 0.601 o.mm 0.516628 0.046231 0.026975 0.057465 0,054278 0.112177 0.106302 0.213688 , 



6 K M(15V1CRE) Oliia Tablo 19BO i' n.2S 
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--~ ------~ ~--------~~ ------~ ~ -------~ ~ ----~- ~ ~ ~ ~~~~ ~~ ----~ ~----------~~------------~ ~ -------------~ ~ ------------~ ~-------.--------~~ --- ----1· 
1510,000.000 10.790 0.001079 0.998921 0,618941 6.468156 6,189,407760 I,089,7121bl 162,013,407728 54,27-6.265019 3,422,725.669525 
16 9,989.210 10.8980,0010910..298909 0.599458 6.327261 5,988.115631 1,083.244005 155,823.99'1968 53,186,552959 3,260,712.261797 
17 9 m.312 II.00b 0.0011Q3 O,~98891 o.s80589 6,188828 5,793,30046a 1,076,916743 149,835.884337 52,105.308854 3,104,008.261829 
IB 9:961.3\\6 11.1240.0011160.998864 0.562314 6.058281 5,604.755935 1,070.727915 144,042.583869 51,m,3921l1 2,95S,05'1.mm 
19 q 95b.182 IL.W 0.0011280,998872 0.544614 5.924030 5422.276159 IOM.66962B 138,431.827934 49955.604196 2,811,009,193621 
20 9;944,952 11.3370.0011400.998860 0.527471 5,791711 5:245.676265 1:058.745599 133,015,551174 48:890.994567 2,672,571.965690 
21 9,m,614 11.444 0,001152 0.998a~a 0.510868 5.662348 5,074,]65904 1,052.95:.888 127,709.874909 47,832,2lB969 2,m,S56.Hl516 
22 9921.171 11.549 0.001164 0,998836 0,494787 5,534431 4909.mm 1047.291540 122,095,109005 46,779,295081 2,HI,786.SHOOb 
23 9;91,),621 11.6650.001177 o.998an 0.479213 5.414063 4;749.298656 1;041.757109 117,785.743148 45,732.003541 2,289,0i'1.43061)1 
24 9,898,957 1t.17O 0.001189 0.998811 0,464129 5.290844 4,594.391395 1,036.343046 113,036,H46n 44,690.2016431 2,171,m,687253 
25 9 B87.m 11.8750.0012010.998799 o,m519 5.170018 4414.482904 1031.052202 108,142,053298 43,b53,90J38b 2,058,169.242561 
269:875.312 11.919 0.001213 0.998787 0,435370 5.051135 4;299.413908 l:n5,8S2la4 103,997.S7i)m 42,622.851184 l,m,an.lanbJ 
27 9,363.334 12,0830.0012250.998775 0.421666 4,914613 4,159.030554 1,020.B31050 Q9,698,1564a5 41,596.969Qt)0 1,845,m.bI8869 
28 9 aS1.251 12.196 O,OOI23B 0.998762 0.409393 4.823982 4,023,162147 1,015,896437 ~5,539,l25m 4Q,S'Ib, 137950 1,746, 131. 4621S4 
29 9;839.1)55 12.2990.001250 0.99075Q 0,395539 4.7tI5~5 3,891.720470 ,011.072455 9I,515.943m 39,560.241514 l,b~0,5i2,mm 
3Q 9826,756 12,4010,001202 0.998738 0,383088 4.bOlm 3764.509199 I,006,3bOB59 87,614.223314 39,549,169059 1,5:5'1,Olb.lnm 
31 9:BI4,355 12.5231),0012760.998724 0.371029 4,500144 3:641,412619 1,001.759726 8l,859,Hill5 37,542.808199 1,471 1452.169355 
32 9,801.632 12.731 0,0012990.998701 0.359350 4,431582 3,522.291738 997.259582 80,218,301496 36,541.048473 l,m,S92.450W 
33 9,n9,t)99 13,1170.0013401),998660 0,348039 4.421529 3,406.98B988 992,828000 76,696.009758 35,543,78B892 1,107,374.153744 
34 9775.961 13.6670.0013980.998602 0.337084 4,461913 3295,325675 98B.40MJI n,289.02V77034,550.96tJS92 1,23il,b16.1mso 
35 9;762.315 14.419 0,001477 0.99BS23 0,316473 4,559245 3:187,136804 983.944558 69,993,695095 33,m.5SWI 1,157,ldQ.I!12Ib 
36 9 m.m IS.m 0,001577 0,998423 0,316197 4.707585 3,082,256061 9]9,385313 66,806,558292 32,m,609863 I,OB7,m,\2Bl?0 
37 9:n2.524 16.5450.0017000.998300 0,306244 4.907321 2,980.528310 974.617128 6.3,724,302231 31,599.224551) 1,02Q,~aa,~Q9819 
38 9715.918 17.9450.0018470,998153 0.296604 5.155029 2,8BI.B02609 969,711)407 60,743,173921 30,6240546822 95b,8bt56159d 
39 9:698.lm 19,6000.002021 0,99]979 0,287268 5.453228 2,785.917087 964.615378 57,861.971312 29,654.776415 890, IN. 79"lb77 
40 967a.m 21.505 O.~i)2222 0,99777B 0.278226 5,"{94914 2,692,790924 959.162150 55,076,034225 28,690.161037 63B,25S.B22:ib5 
41 9:656,928 23,679 0.002452 0.997548 1)'26mt 6,179891 2,602.235017 953,367236 52,383.243101 27,no.9988d7 783,182.78814') . 
42 9,633.249 26.1250.0027120,997288 0.260966 6.603045 2,514.144600 94],18734S 49,781.008265 26,777.631051 m,799,544B36 i 
43 9,61)7.124 29,8600.0030040,996996 0,252711 7.065350 2,428.403231 941),583700 47,266,863665 25,830.44;106 661,VI8.5365741 
44 9,578.264 31.896 0.01)3350 0.996670 0.244815 U62816 2,'344.aH039 933.518350 44,838.460m 24,589.8(,(\605 6l:.,m.6729091 
45 9546,368 35.2360.003691 0.9%309 0.237109 B,091776 2263,525842 925.mm 42 m.5613'15 23956,l42255 588,913.112475 ' 
46 9:511.132 38.a91 0.004089 0.995911 o.mm 8.650003 2;184,185069 911.863759 40:230,035553 23;030.386720 540,419.65[080 
41 90172.241 42.852 O.OO~524 0.995476 0.222417 9.230988 2,106.783478 909,213750 38,045.950434 2/:,112.522961 5')6,IB9,615527 
4a q:m,m 47.1470,1)050000.995000 1),215416 9.836512 2,031.237271 899,982768 35,939.06701)6 21,21)3.31)9204 468,143.765('4'1 
49 9,382.242 51. 752 Q.l)0551b 0,994484 0.208635 10. 4574Ji) 1,957. 463509 890.146256 33,907.B2mb 21),J'H. mm m, :1)4.b~803) 
so 9,330.490 56.860 0.006094 0,993906 0,20206811.127914 I,B85.391025 879.688847 31,~SO,!.66227 19,413,160181 398,:qo,BbIlM 
51 9,2/3,630 62.IB9 O,O(}670b 0,993294 0.195707 11.7B7737 1,814.91t6C2 B6B.560m 30,OM.975202 IB,m.mm .Sb6,)46,S01074 
51 9211.411 67.9990.007382 0.99261B O,lmH 12,1B3298 1745.'195111 856.713195 28,250.()~S541 17,b64.9!0402 m,2131.52bS72 
53 9;143,442 74,3360.0081300.991870 0.la358113,217093 1:618.556637 844.2B9897 26,504.063430 16,808.15721)1 308,03L.4bam 
51 9069.106 81.2410.0099580,991042 1),177802 lU90136 1,612,50555B 831.072805 24,B2S.504?93 15,963.80"/310 281,52],404902 
55 8:987,865 8a.128 0.0098720,990128 0,17220514.798487 1,547.758588 817.082669 23,212,999235 15,132.m505 256,7QI.900106 
56 8,&99,136 96.8400.0108820.989118 0,166785 15.643047 1,~84.241141 802.2841B2 21,665,240647 14,315,711836 133,488.900873·\ 
57 8,8')2.296 105.6100.011998 0,988002 0,161535 16.522720 1,421.878640 786,641135 20,180,999506 13,513. 427bS4 211,m.6bmb 
sa 8,m,086 115.066 o.mm 0,986769 0,156450 17.435462 1,360,599449 770.118415 IB,m,120Hb6 12,m.78b519 191,612,66;)721 \ 
59 8 ~a1.620 \"25.2140.0145910;995409 0.151526 18,375928 I M.336402 752,682953 17,~9B,52IW 11 956.66&104 m,aS3.5"lia5~ 
60 B:m.4Ob 136,0890.0160930.98391)] 0,14675619.343245 1:241.029768 734.307026 lb,09B.165vI5 11:2(13.985131 lS5,m,t)lWu 
61 8,310,317 147.617 ~.0117490.q82251 0.14213720.329613 1,182.622651 714.963780 14,657,153227 IO,469.b7S126 m,38b.mm i 
62 0,172.641) 159.979 0.019575 Q,980125 0.1376632l.J29918 1,125.067628 694.634167 13,674.532576 9,754.714316 12~,529.b)Blq51 
63 8,Op.6~0 172.9690.0215870.978413 O. mm 22.3~5m l,06§,ms.~b 61.3.301249 12,S49.4649tB 9,~~i),oe(iF9 q~,~5~, i4~b?~ 
64 7,U.691 IBb.60a 0.023803 0.976197 0,129133 23,J,B6B3 1,01L.36(I~JO 65t).96dlOO 1I,4BI.1I11.2 8"a6,17)·dO ~8,.J,.baljbl.! 
65 7,653,08l20Q,B32 O,on2U 0,913758 0.125068240327021 957,155506 627.629617 10,468,780B72 7,715.80763') 66,B,Ul95SI) I 
66 7;m.25v 215.556 0.028925.(1',971075 0.12113125.288675 902.699982 60U02S9b 9511.625366 7,los,mOll 76,)J5,75ubl7 
67 7,m,b9o\ 230.655 O.0}t873 0,968127 0,11731826.21)8295> 8'8.997(l22 578.0!3121 B:6(1S,m:l84 6,504.8750\11 66,aH.133311 
60 7,01)6,039245,9890,035111 0.964689 0.11362627.070827. 796.06,850 551.805626 7759.nE361 5,926.861495 ~B,:_\5. 2(179:] 
69 6,760,(150261'.3570,0386620.961338 1)'11004927.856716 m.mm 524.734799 6:963.a6l511 5,m.055Sb'l 5,),P5,;'7'"1~66 
70 6,498.693 m,m 0.042555 0.957H5 0,10658528.548449. 092,662695 496,878083 6,219.927220 4,a~0.321070 43,~!I.'lb055 
71 6,222.141 291.296 0.046816 0,953184 0.10323029,123H3 642,311.M 46a,3296·}~ 5,52/,264525 4,JSl,H298137,:·il.-Iddm 
72 5,93t).645 305.2%.0.051476 0.946524 0.09998129.562676 m.969329 439,21)5691 4,Bii4.953221 1,BBS,Il"m} 3i,itt4.~24310 
73 5,625.549318.2040.056564 O,943m 0,09683329,842910 544,741557' 409,b42B13 4,291.9633923,445.91)7662 26,m.m03'l 
74 5,307.346329,6550.062113 0.937B87 0.09376529.943678 49/,751912/ m.mm 3,747.2W!.5 3,O·16.1MBI9 22,~87.2a7196 
75 4 9l7,b90 339.2450.0681530,931847 0.090833 29.8HB14 I 452,141)4Qll 349.856225 3249.Hom 2,656.46\916 18,841),044Bbl 
76 4:638.446346,575 0.01471B 0,925282 0.08797429.m942 408.063660' m.(111411 2:797.3501)13 2,106,61)il721 1~,59i).5544\1 
77 4,291.B70151.242 0.081839 0,918161 0.1)852Q528,985563 365.689014 . 29').4Stl7Q 2,389.Zti6S55 1,936.5mlt) 12,71l.2!)H1b 
7B 3,940.628 352.875 O,0895480,9104~2 0.092523 28,203703· 325,192659 261.495'107 2,023,597341 1,696. 1 1.'i64 0 l\i,4~J.m07O 
79 3,5iJ.7.753 351.155 0.09781b·O.90212~ 0.079925 27.182]91) 286,752868 m.2922tl5 1,698,404b82 1,434,619933 8,WJ.320729 
BO· J,236.S9a 345,B30 0,106850.0.893150 0,07741025,927926 250.543959 2(\6.10'1415 1,411.65:8i4 1,21)1.327729 0.b~l.9t6(141 
al 2,890.767.336,763 0.1\64960,883504 o.mm 24.453410 216.729.586 180,181469 1,161.107855 995.2!8314 5,270.2.\4233 I 
82 2,554.004323,9400.126836'0.873\64 1),072613 n.7818Bl 185.454180 155.mm 'i44.~,7B269 815.036825 4,lOi.1563H J 
83 2,BO.Ob5 307,m 0,137888.0,662112 0,070321 2ll.944917 156.8348"29 132.946198 758.924089 659.306746 3,164.7IBIOd 
84. 1,922,:i66 187.737 O.I49b630.8503J/ 0,068114 16.981939 no.mm 112,Olil282 b(lU891bl 526.362548 2,4(1),854(119 
85 1,634.829265.1150,162167'0.837633 0.06597016.939052 107.a49269 93,1)19342 m.I)bl)J6 W,l61266 1,8(13.764758 
8b '1,369.713 240.244 0.175197 0,e24603 0.063893 14.866193 87.515381 ]6,060290 363.2ab769 32U4)1)24 l,m.620720 
87 1,119.\70 211.B57 0,189343"0,810057 0.06188212.Sin48 69.893929 b1.2t.3496 275.771388 245.161635 n9.341951 
Ba m.m IB6.772 0,203986 0.796014 0.059934 10.641675 5~.876530 48,396149 205.B17459 184,048138 091.:7056i 
99 728.840 159.832 Oi219296 0,780704 0.058048 a,9S5m 42.3(174\8 37.554474 151.000929 115.651999 m.b93104 
90. 569.009 133,851 0235235 0.764765 0.056220 7,2a8298 :51.,69961 28,568641 11)6.693481 98.1)97516 no.b921H 
91 : 435.158109.552 0!251753 0,748247 0,054451 5,771431 23,69V15 2l.2a0343 76.703521 69.526a74 227.1"98693 
n ' 325.60b 87.5200.268"191 0;731209 0.052737 (410249 17,171445 15.502912 53.008806 48.246531 15t.mm 
"13 238.086 68.1590;2862810.713719 0,051077 3,171767 12.160691 11.032663 35.837361 32,mb19 98.2~636b 
94 169.926 JL6B20,304144 0.695B56 0,049469 2.m188 8.106(,'12 7,660097 23.676670 21.711~55 62.449005 
~5 118.124 3B.ltO 0,322298 0,677702 0.047912 1.768452 5.664348 5,164709 15.270576 14,(521)59 38.772335 
9680.134 27,298Q;340651 0.659349 0.046404 L.2268bO 3.71B528 3.116257 9.bt)6231) a,emso ~3.51)IISS 
97 52.837 IB.974 0;359109 0.640891 O.0H943 0.825910 2.374665 2.IS9397 5,B87]t)2 5.45109·3 13,615528 
98 33,862 12,786 ~,377m 0,622424 O.0H529 0.539037 1.471963 U634B7 3.513037 3.261b95 B.0\I7B27 
99 21.077 8.345 0,395955 0.604045 0.042158 0,140738 0,8e8572 0.824450 2.0S9074 1.690209 4.H4781 

100 12.731 5,273 0,414150 0,585850 0,040831 0.20&517 0.519624 1),405712 1.150501 1.1)13759 2.m7lb 
101 7.459 3.223 0,432072 0,567928 0.039546 0.123445 0.194975 0,275185 0.631)077 0.590047 1.:.05214 
102. 4,;:36 \,9050,449633 Q.550367 1),038301 0.071)667 0,162144 0.151740 0.335703 (I.~14862 0,614337 
103 2.331' l,oa8 0;466757 0.533243 1),037096 0.039090 0,066170 O.OBI071 O. l7l458 1),163122 IJ.mm 

:104 ( 1.243 0;601 &;m3~.20,516b28 0,03592B 0,020913 O.044bS~ 0.041983 ' 1).llama 0.0820~L. 0,165376 
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10·lO'OOO.0001 '9.9400;000994'0999006 0.641862 6,194279 6418.619474 1071.340339,183,589.922863 59 ,509.083444 4,260,107,926588 
16 9;990,060 10,0500;0010060:9'18994 0.623167 6.080415 6:225.475113 1:065,146059 177,171.303389 58,431.74ilQ5 4,076,518. i)I)1725 
17 9,990,010; 10,1600,0010180,998982 0.605016 5.mm 6,038,070180 1,059,065641 170,945,828276 57 ,372.597046 3,m,346.71)0337 
18 9969.850 10,169 0'001030 0.99S970 0,587395 5.856267 5856.236129 1053,(197715 164907.75B096 56 m.S!1402 3,72B ,400.672Vbl 
19,9;959.581 10,3780;(1)10420.998958 0.570286 5.746047 5:679,909877 1:047.241448 159:051.521967 55:261),433681 3,56!,W.llJ965 
20 9949.204 10.496'0;001055 0.998945 0.55367b 5.642117 5,508.633028 1041.495401 153,371.712090 54,213.192239 3,404,H1.591918 
21'91938;707 10,6050,0010670,998931 0.537549 5.534670. 5,m.SH7S1 1:035,853283 '147 ,863.0]91)62 53 ,17l.b96839 3,251,G61.B79908 
22 9,928,103 10.7121).001079 0.998921 0.521893 5.427682 5,181.402504 I,030.3186H W ,520,534311 52 , \35.a43555 3,103,2\)6.300846 
23: 9,917.391) 10,8200.0010910.998909·0,506692 5,322721 5,025.059679 I, OH.6M3! 137,339.131807 51,105.524942 2,i60,oab.26b535 
24 9, 906 ,570 10.9270,0011030.999897 0.491934 5.218796 4,873.375994 1,019.568208 132,314.072129 50 ,0aO.634llI0 2,823,347,134729 
25 q 895,643 11.044 0.0011160.998884 0.47n06 5.121045 4726.214208 1,014.349412 127 ,HQ,b9b133 49 ,061.065802 2,69I,i)i1,i)62bOI 
26 9:884.600 11.1500,0011280.998872 0.463695 5.01%08 4:583,436903 1, 009.228368 122,114.481925 48,046,716389 2,5b1,m,J66Q67 
27 9,873,450 11.2560.0011400,998860 0,450189 4.m736 4,444,919133 1,004.208760. 118,131.045022 47,017.488022 2,HO,B77.S84542 
28 9862:194 11.3610.0011520,998848 0.437077 4,820999 4310.535m 999.289024 113,686,125890.46 ,033,279262 2,322 , 746.8m20 
29' 9;850;m 11.4660.0011640,9988$6 0,424346 4,723840 4:180.165149994.468025 109 ,375,590157 45 ,033,990238 2120q,OcO,7136~O 
30 9,839,367 11.581 0,001177 0.99B823 0.411987 4.632251 4,Q53,.6B8m 989.744185 105,195,425008 44 ,039.mm 2,099,be5.1JH73 
31 9,827,766 11.685 0.001189 0,9~a811 0,399987 4,531118 3,930.988%5 985.111934 101,141.736082 43 I 049.778CJ28 1,994,489.698465 
32 9816,100 11.789 O.OOI~OI 0.998799 0.388337 4.444762 3811.955161 980,5H21S 97 , 210.748016 42064. 66bO'15 1,093,347.961183 
33 9:804,311 11.693 0.0012130,998787 O.m026 4.353372 3:690,482578 976.129453 93,198,/928Sb 41:084,1)91879 1, 796,137.2[4366 
34 9,792.419 11.996 0.001225 0,998775 0.366045 4,263179 3,584,465031 971.776081 89 ,702.310278 40,107.9024'26 l,702 ,73a.421511 
35 9,780,m 12.108 0,0012lB 0,9%162 0.355383 4.177653 3,475,799958 967,512902 86 ,117,845246 39,136.186345 1,6i3,I))b.lliW 
30 9,ne,m 12,210 0.001Z50 0.998750 O,m032 4,0 '10142 3,370,mm m.335249 82,642.045289 38,16B.67H44 l,m,9l8.2659B7 
37 9,756.11)4 12,3120,001262 O.m738 0,334983 4.004184 3,268,128371 959.245107 79271.m816 37 205.338194 1,444,2Ib.ncb~a 
38 9,743.192 12.413 0.001276 Q,998724 0.325226 3.925164 3, 168,935982 955.240923 16:003,531504 3b:246,m097 1,3b5,~OU6I)B23 
39 9,131.359 12.64\ 0.001299 0.998701 0.315754 3,875185 .3,012.711112 95L315159 72 ,8340595523 35 ,291).852164 1,2S9,OOLmm 
40 9,71U18 13.023 0,001340 0.998660 0.306557.~3.B7b009 2,979,3,l9486 947.439974 69, 761.884411 34,339.537005 112\b,:bb.413m 
H 9,]0)5,695 13.5690.01)13980.998602 0,297628 3.920888 2,888.686599 943,563%5 66 ,782.544n5 33,392.097031 1114b, 40UmS4 
42 9,6'i2.12b 14.3150.001477 0;996523 0.288959 4.015972 2,800:.629208 939.643077 63,893.858326 32,44B,:i33066 I,07'1,b22.00HbO 

I
· 43 9,677.all IS.262 O.v,ll577 0.998423 0,280543 4.156938 2, 715.041512 935,627105,61,093,229118 31,508,889989 1,015 , 728.146134 

44 9,662.549 16,4260.00\7000.998300 0,272372 4,.343669 2,631.805694 931.470167· S8, llB.1Bnl)b 311,573.262884 954,63~.9lJ(ilb 
~5 9,Mb.m 17.8160.1)016470.999153 0,264439 4,574018 2,550.807491 927.126498 55,7460381912 29,W.792717 896,256,/29410 
46 9, 626,306 i9.459 1),1)02021 0,997979 0.256737 4.850326 2,471.937852 922,5mao 53 , 1'75.574421 2B,714.666219 B~O,510.1m9B 

1

47 9,608.848 21.3510.1)1)'22220.997778 0.249259 5.lb6916 2,195.089585 917,702154 50 ,723.636569 27 ]92,113739 787,J!4.m071 
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26 99,346.66 31.10 0.000313 0.9mB7 .0.m370 cI3.ll 43,252.55 6,568,28 1,165,411.~0 365,384.24 25,415,O~6,~O 
27 99,315.56 32.07 o.o003~1 0,999669. 0.42t666:,1l.42 41,877.97·.0,555.10 "1,122,159.)5 358,815.96 24,249,6tl4.50 
28 99,282.69 34.75 Q.000350 0,99%50; 0.408393. :13.74 40,546.36.6,541.74',1,080,281.31 352,260.80 23,127,525.15 
29 99,247.94 36.92 0,000372 0.999628 .. 0.395538 t14.14 39,256,34 - 6,527.991,039,735.02 m,719,06 22,041,243.78 
30 99,211.02 39.19 0.000395 0.999605.· 0.383088 ~14;54 38,006,52 6,513;05'1,000,478.68 :339,191.07 21,007,500.16 
31 99,171.83 41.15 0.000421 0.999519' 0.311029 ··15.00 36,195.65 6,499.~I·962,472.16 332,617.22 20,007,030.08. 
32 99,130,08 H.SI 0.000449 0.999551 0,359350 '15.49 35,622,U' 6,484.31 . 925,076.51 326,177.91 19,044,557.92 
33 99,085.57 . 47.36 0.000478 0.999522 0.348039 15.96 34,485.65 6,46~.81· 890,054.08 319,693.61 IB,I18,tlBI.40 
34 99,03B.21 50.41 0.000509 0.'199491 0.337084 16.46 33,384.18.6,452;85' 855,568.43 313,224.19 17;228,821.32 
35 96,987,80 53.75 0.000543 0,999457 0.326413 17.00 32,316.89 6,436,39 .. ' 822,184.25 306,771.94 ·10,3'/3,258,88 
36 96,9~4,05 57.18 0.000578 0,999422' 0.316197 17.51 31,282 •. 66 6,419.40" 789,867.36' 300,335.55 15,551,074.63 
37 9B,B76.81 61.01 0.000617 0,999383 . 0,306244 18.10 30,2BO.46 6,40l.B9 ,. 758,584.11 293,9Ib.15 14,761,207.27 
~O 9~,815,86 64.b3 0.00~654 0.999346 0.290604 ,IB.57 29,309,23. 6,3B3.79 :.728,.304.25 291,514.27 .14,002,~22.56 
.. 9 9~,151.23 68.13 0,Oou69b 0.999304 0,287268 19.12 2~,36a.09 6,365.22:. 698,995.02 201,130.48 13,m,~18.31 
40 98,682,50 72.93 0.00073'l 0.999261 0.278226 19.65 27,456.03 6 m.lo; 670626.93 2H 765,2512 515,323.29 
41 98,609.57 11.01 0.00078\ 0,999219 0.269468 20.10. 26,572.14 6:326.45. ~ 643:170.90 26B:419,15 11;904,6%.37 
42 98,532,56 80.70 0.000819 0,999181 0.260986 20.40 25,715.63' 6,3\16.35'616,598.75 262,092.70 11,261,525.41 
43 90,451.B6 84.18 0.000855 0.999145 0.252711 ,20.61 24885,78 6,285.95 590893.12 2557B6.35 10644926.12 
44 98,367,68 07.45 0.000889 O.mlll 0.244815 20.74 24:001.85 6,265.34' 565:997.33 249;5(1).40 10:054;043.60 
45 qB,2B~.23 97.49 0.000992 0.999008 0.237109 22.39 23,303.09 6,244.61. 541,915.49 m,23S.0S ,9,48e,046.27 
46 98,18.,14 107.51 0,001095 0.99B905 .0.229645 23.91 22,547.19 6,222.22,. 510,612.40 236,9%.45 8,946,13')'78 
47 %,075,23 117.40 0.001197 0.998803 o.-mm .25.29· 21,813.56. 6,198,31 .; 496,065.21 230,768,23' 8,421,5IB.38 
48 91,957.83 127.05.0,001297 0.998703 0.21541626.51 21,101.64.6,173.02:' 474,251.66 224,569.92 .7,931,453,16 
49 97,830,~a 136.57 O~OOI396 0.998~04· 0.208635 -17.60 20,410.92 6,146.51.· •. 453,150.01 218,396,90 ; 71 457,'l9 U (1 
50 97,694,.1 145.56 0.001490 O.998~IO 0.202068 ·28.49 19,740.85.6,118.92 .432,139.10 212,250.39 .7,004,0"1.49 i 
51 97,~48,65. 154.22 0,001581 0.996~19. 0.195107 29.23 19,090.98 6,090.43,:·m,998.25 206,131.47 '6,511,312,39 
52 97,.94.43 162.45 0.001668 0.998"32 ·.0.189547 .29.82 18,460.82 6,061.20 -. 393,907.27 200,041.04 : 6,1"8,314.15 
5~ 97,231.98 110.74 0.0°1756 0.996244 0'183501 '30.36 11849.91 6031.37 '. 375 446.45' 193919.95 .··5164 406.88 
54 97,1)61.24 79.08 0,00845 0.998155._.0. 71802 30.84 17;251.69' 6;001.02 :' 357;596.54 187;948.41 .5:388;960.43 
55 96,882,16 187.76 0.00\9.38 0.998062; 0.112205 31;3216,683:63 5,970.18'.:.340,338.86 IBI,947,46.' 5,031,361.86 
56 96,694,40,197.06 0.002Q38 0.997962 i 0.166185 31.83 16,121;16 5,938.86' 323,655.23 175,917.28 '.4,691,025.03 
57 96,497.34 .207.10 0.002147 0.9978:)3 '0.161535 -.J~,41 15,581..70 5,907.03' ;-;307,528,07 17O,038.42 .• ;4,3b7,3b9.80 
58 96,290,16 ·218.29 0.002267 0.997733 0,156450 - 33.08 IS,064.61-5,874.62 ::":291,940.31 164,131.39 ·4,059,841,13 
59 9b,07\.07 230.67 0.002401 0.99759Q "0.151526.33 •. 85 14,557,30 5,84L54·/276,815.H 15a,256.78·~·3,767,qOP6 
60 95,841.20 : 2~4.40 0.002550 0.997450. 0.146156 34.74 1~,06S.29. 5,801.69 F262,3IB.3B. 152,415.24·, 3,491,02j.b~ 
61 9~,596,BO., 2J9.83 0.002118 0.991282 .0.142137 .. 35.71 13,587.82,5,772.95;248,253.09 146,607.55 ~ 3,n8, Ji)].2J 
62 9~,33b.91,216.95. 0.002905 0.991095· 0.137663. 36,93 13,124.34 5,737.18: ;,234,665.28 140,834.00· 2,980,\54.14 

'63 95,060.02 '29b.2liO.003tl6 0.9960B4 ':0.133329 38.25 12,67UQ .. 5,700.25-:::221,540,93 135,097,42 .2,745,788.86 i 
6~ 94,763.81 ,317.74 0.003353 .0.996647 Fo.mm 39,74 12,237.10.5,662.00 -.;208,866.63 129,39~.17 :,2,524,247. 93 1 
65 94,44b.01·, 342,84.0.003630 0.996370·0.125068 ·.41.53 11,812.18,' 5,622.26.196,629.53 123,735.16 : 2,315,381.3.0; 
66 94,IQ3,2.3379,89 .0.004037 0.995963 .0.121131,44,57 1I,398.B4 '. 5,580.74.':"\184,811.35 118,112.90 r2.IIB,151.17· 
67 93,7L3.34",423,91,0 •. 004523 0.995477;:,0.117318,48.17 IO,m.41 5,53b.17;ff173,418.?1 112,532.16'·.1,933,934.43 
68 93, 2~~. 43J7b, 61 ; 0.005109 0.994891 .,: 0.113626.52.46 10; 601. 20 ,;.. 5, 488. OO.;,~)62, 423. ~'4 . 106,995.99;.I! 760,515. 91 
69 92,8 •• ,16 "1539.5810.005813 0.994107;,0./10049 57.51' 10;215.05 5,435.54 ,;~15I,82LB5 101,507.99 .I,59a,092,87 
!O 92,2B3.18.o14.14.0~006655 0.993345:,0.06505 .63,40 9,836.00 5,378.03 ::,141,606.81) . 96,072.45 ;li446,211.02 

·71 91 1069.04 ,101.73,0,007655 o,mm _ 0.103230 70.10 9,462.99, 5,314.64,' 131,770,81 N,694.41 .··1,304,064.22 
?2 90,961,31.:803.61 ~O,006834 '0.991166.0.099981 77.82 9,094.96"5,244.48 ';;'122,307.81 .85,319,78 ; 1,172,893.42 

.73 90,163,70, ,921.22'\0;010215 0.989785;0.096833' 86.38 .8,730.07 5,166.6b:.,:::1I3,212,85·OO,m,30 '1,050,585.60 
:74 09,242.68il,~54.~0~O:OIl817 0.988183; 0.093785 . 95.79 8,369.67·.5,090,28 ':.)04,401.98 74,968.64 , .. ,,,931,3~2·l5 

75 8e,IB8,10·1(~05.00i 0.013664 0.980336l.0.090831 10boO! 8,010.42 4,984.49 ,::96,112.32 69,888.36 .. 832,890.77 
70 B6,983,IO;I,~12.94 ).OI5m 0.984216 (0.087974 116.98 7,652.21 4,87B.~0·. 88,101.89 64,901,87. ,:716j778.4~ 
17 85,610.16 1,560,59. 0.01S229 0.901711; 0.085205 128.78 7,294.42 4,761.50 . 00,449.62 bO,02~.J9 ,,648,676.55 
78 Sp;9.57 li710~OO.0,02105q 0.97B9W.O,082523 141.47 6,936.03 4,632.72, 73,155.21 55,263.99 -.568,2~6.93 
79 81,219.57,2,002:360.024336 0.975664 ;,0.079925 155.00 6,576.21 4,491.25 ' 66,219.18 50,631.11 .• ·495,QII.72 
BO 80,217.21:2,257.560.028122 o.q71878.:0.077410 169.26 6,214.23 4,336.25 ... 59,642,95 46,139.93; 428,852.54 
81 18,019.65.2,534;160.032481 0.967519 :-.0.074973 164.01 5,B49.37. 4,166.99 _;.'. ,53,42B.71 41,003.68 .,} 369,209.60 
82 15,\65.492j819,05 0.037478 0.962522 '·0.012613 198.96 5,401.24: 3,982,98·;-47,579.34 31,636.69':315,1811.89 
83 72,656,44 3 137 3r. 0.043180 0.956820;"0.070327 211.69 5,109.74 3 184.02 .: 42 090.1\ 33 653.72:,.'268 201.54 
84' 69,519.13 3145dSJ;·0.049653 0.950347 '·'!0.068114 227.72 4,135.21 3;570.32 "';;36:988.36 29:869,70 ';; 226;103.43 
85 6b,Op.30.3,16JjS2 0,0566SQ 0.9m50.t.o.0b5970 240.46 4,~58,44 3,342.61.::,32,253.15 26,299.38'189,115.07 
8? 62,3U3.7814i~~1\27 ;0.065185. 0.93~815 ; .. 0,063893 250.10 3,980.79 3,IQ2.14 .. \27,894,71 22,956.77 .. 156,861.92 
B7, 56,242.5H4i .. 32.1~ ,0,074382, O.92~6IB. ,0.061882 259.65 3,604.17.- 2,BJ1.44 i. :23,913.92 19,654.63. :.12B,%7.21 
80' 53,910.32,14!56Ii41:~g,qa4611: 0.915389·0.059934 264.18 3,231.07 ,.2,591.79: .. :~20,309.75 17,003.19 ·'105iO~3.2q 

_.~.9 t 41,34~\9h4.PNt!~:jjlli.~i Q.9Q4t40: ,9.Q~8048 2~M9 .2,S64.59.2,327.02lf.· 17,078,66 .1M.1I~40".',.;.~~,7~!:~~ 
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:-'o-liOO~Qoor,lf}.':~3iTb]i;;3G--O~9B4b7o--~i~oooooo-i;488~35ijpo;~oo:~o;i4~366:7b--2;q4o:obb:Bi----82~;43j~bB--72:5*1;26!~eO' 
,.1 9S,4b71''l'~ 76.,0.ooom 0.999230 ,0,970874 71.64 ,95,599.0lt 12,678.41 2,840,066,81 812,066,92 69,6.7,194099 
,298391,}~ '. 52, 0.00053~ 0.999470 'O.mm 47.5Q 91,742.95 12806.77 2144467.78 m ISUI b67d7,12B.18 
; 3 9a;m 1 :'i :~, 39lo.0004000.999600, ·.0.915142 34.65,89,994.12 12:759;19 2:651:724.83 786:381.7l 64:042,oblq9 
;', 4 19S,30~ 1 J; ,1.\t33 '0,000330; O.m670,: 0.8sm728.n 87,33a.28 12,724.54 2,561,730.72 m,m.5~ 61,390,m,~6 
.,5 ,98,267;) ~l32 ,,0,000330 O.m670. 0,Bb2b09 26.80 84,765.98 12,b9b.07 2,474,392.44 ,760,898.01 58,829,2(14091 
.' ,6 ,,98235',' ~qO ~0.OO0300 0.999700,·0.1l37484 24.39 82,270.27 12669.27 2389,626.46 74B 201.94 56 35~,BI2.H 
~ 7 1.9a;205! 1'j :f129 t~.000300i 0.m700·O.BI3092 22.89 79,849.65 12:644.88, 2:307,J5b.19 m:m,67 53:'1~5,1~5 .. /~ ".B ,96,176 t jlr~,29'j:O.OOQ290, 0.999710..' 0.78940922.23 77,501.04 12,621.99 2,227,506.54 722,687.79 5I,6)7,Bd,7~ 
,; :,9, .9a 147:' it!:; 27 ~O.000280' 0.999720 ·hO. mm 20.09 75 221.50 12 599.76 2 150 005.50 710 265.BI 49 430 323,21 
110,: 9S:120,Ht ~~<27 JP;OM270'i 0.999730 "O.7H09419.51 73:010.49 12:579.61 '2;074:784.00 697:606.05 47;280:117.70 
: I1 ".98,093 '~.'ll; /2b ~o;o002W 0,999730 \'0.72242118.24 70,B64.47 12,560.16 2,001/173.50 6B5/086.38 45,205,533.71 t. 2,;: 98,067.tt.'~l;30 kOi,0003lOiO.999690,,O.7013~0 20.43 68,7B2.22 12,541.93 1,930,909.03 6~2,526.22 ,43,203,7~v,29 
',3, 9a,037'J,;'~39flM003qO;0,999610,.0.b80q~1 ,,25.78 166,758.43 ,.12,521050 1,862,126.81 ,659,984.2941,272,8,11.11 
'! 4, 97,998 :,.,~~:.!~I ~M00520tO.999480,O.6611IB,,32.73, 64,788.22 12,495.72 1,795,368.39 .647,462.79 39,410,724.35 
',I~ :97,947 ~+ oa.; ;000700, O,999lOH 0.641862, 42.36 62,868.4512,462.98 1,730,580.16 634,967.0737,615,3S5.91 ~ (6;'., 97,879~:, ;,.,/,8l.lo00900i; 0.999100 ~,o.ml67 . 53.24 60,994.96 12,420.60 1,667,711.71 b22,50t09 35,884,175.81) 
;,11 i q7,791 .• :J'~~jIO 10,0°1030; 0.998970 ,~O.605016 59.33 59,165.16,12,J67.36 I,OOb,7IO,75 .610,093.4,9 34,217,004.09 
itS' 97 690tr:11I1'11':;0.00 140:0.998860'0;587395 ',63,30 57382.58 12309.04 1547551.59 597 7Ib.ll· 32610 H7.l4 
1 (9,. :.~7Im1~:iii! \2 ~O;OOI 40,; 0.998860 )0.570286 62.01 55:647.94 12:244 73 1:490:169.01 585:40B.09 31;062:7j5.75 
120!; 97,W;;:,f;~~+, 07;,{0~Oot!OO'0.99a900,iO.553m 57.52 53,965.11 12,187.72 1,4J4,~21.07 573,163.35 29,572,6,6.13 

,~21 , 97,3bO'ht.,·\06,oo.oOIQ90l 0.998910,,10.537549 55.32 52,335.80 12,125.21 1,390,J55.96 560,981).63 28,138,105,66 
122. :97,25~'h,tif·:I06:{O.00 Q90~0.998910}0.521893 . 53.71 50,750.13 12,069.88 1,328,220.16 548,855,43 26,757'~!HO 
.1 231,97,148,,"1'1';';,102;0;0.001050; 0.998950 i,Q:<506692 50.18 49,224.09 .12,016.18 1,277,\64.03 536,785.54 25,m,vt9•54 
:124 197,O~6 ',1, ,liJ; 011}Q:OOI040:1 0.999960,0:491914 _ 48:24. 47,740.20 11,966.00 1,22tl,2.39.94 524,769.36 24,151,SvH2 J25i,i96,q45!,.:,l,f1,;,!)i98t:Q!0~I010(O'99B990,'Olm606. 45.H' 46,301.47 11,917.76 1,IBO,499.74 512,803.3722,923,bn,JB 
)6: \ ,96\ 647 '/i ~;Y'il,95 f.G, 0 0ge~ I 0.999020 "~,I 0,463695 42. n 44,907. H 11,872.32 1,I34,I98.2? 500, 88~. 61 21, J43,12~. 85 
"27.,,,{96,752 tl',i"~'§R5,.OI.O 09BOi 0.999020 ",0,450189 1 41.52 43,556.69',,11,829,55, I,089,2?0.8~ 489,01-.29 20,6')8,92/,5a 
!28 :!9b1657y~t1.ii'~94 ,O(W0980:0.999020 0\0.437077' 39.89 42,246.53' 1I,7BB.03 1,045,734.13 477,1H1.14 19,519,616.16 
;29,. iq61563 .... I~M'95 0,00098010.999020.0.424346 39.14 40,976.10 '11,748.14 I,003,481,bO 405,395.71 18,473,902.63 
d301·!96,46a (ll)·,~·I/.95 ,0.000990 0.999010 '0.411981 38.00 39,743.54 11,709.00 962,511.44 m,b47.57 17,470,m.03 
';3q;l9b;~73 ;'U~\i.100·~OiOOI030to.m970;0~3q99B7 38.83 38,5H.96 11,671.00 ,922,~67.90 4~1,93a.57 16,507,91)3.59 
32,96,.73,1 ",103 ~Q~OQI070-0.998m ,0.388337 38.83 37,366.37 11,632.17 884,.19.94 U,267.57 15,585,135.68 
31:i )96,IN ~:;. :f:I04;0~OOI090 ,o,q98910 00377026 38.07 36,25B.61 11,593.33 846,833.57 HB,6:\5, 40 14,7QO,91S.74 

,34, '96,066 • .;1 '::,,11\2 '0.001160 ,0.998840 . 0.366045 39.80 35,164.47 11,555.27 810,574.96 ~07,041.07 13,B~4,082.17 
'35~ '195,95~ .", ;.;1d 7:10',001220'0.998780 0.355383 40.37 34,100.46 11,515.46 775,410.49 395,486,BO 13,043,507.21 
36{ i95,8F ~;;Bf,128",,0.pomo 0.998~60 0.345032 . 42.88 33,066.~7 11,475.09 741,310.03 383,97L34 12,2~a,O~6.12 

.. 31, ,95,M 1'·l:' ,14410.001500 0.998)00 0.334983 46.93 32,060.88 11,432.22 708,243.16 372,496,25 11,5.:6.hU9 
38 '95,565 ' ··:.162 'O.00{70Q 0.998300 0.325226 51.15 31,080.24 11 385.38 b76 182.28 361 06\,1)3 10 alB S4~.54 
3995,401 ,f .'i 179, 0;001670 0.998130·0.315754 54.87 30,123.84 11:334,23 645:102.04 349:678.65 10;H2:361.?b 
40 '95,2~4 l;~ 199 0.002090 0.9m10 0.306557 59.23 29,191.57 1I,m.36 614,978.20 33B,14~.41 9fm,i5/.2~. 
41 ,95,o'!s i J 218 0,002300 0.997700 0.297628 62,99 28,282.10 11,220.13 585,78b.bS 327,1)65.06 8,e02,,~I.\)' 
42 '94,807: \:1 240,0.001530 0.991470 0.288959 67.33 27,395.36 I1 157.14 551504.53 315814,93 a m,49~.19 

. 43194,51>71 J 264;0,002790 0.997210 0,280543 71.91 2b,5}0.10 11:089;81 530;109,18 l04:~§7.79 7:138,9BU~ 
, 44 ,94,303;139.0. 0.0.03180 0.996820 0,272372 79.33 25,6~5.4a 11,017.90 503,579.07 29J,j~7.ge 7,208,880.1.6 

45 i 94,0('3: .(:! 341' 0~003b30 Q,99P70 O.2~~m ,87.55 24,858.02 10,938.57 m,en.bO 2S2,5BO.O~ 6,7iJ5,~')!.bt) 
46,93,662, .!1r3aa ,0,004140 0,99JB60 0.256731 96.71 24,046.46 10,851.02 453,035.57 271,b41.5. 0,227,408.;)\ 

i 47 :,93,274· :t:'! 431;0.004680 0..995320 0.2H2S9 105.75 23,249.36 10754.31· 4289B'1.12 260790.49 3774,312,44 
i '4B '92,8J7 '1,;; 485'0.00.5230 0.99mo 0.241999 113.95 22,466.44 10:648.56 405:739.75 250:036,19 5;345,381.3'1 
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49 '92,351' i ~;\ 530,0.005]40 0,994260. 0.234950 12Mo. 21,698.13 10,534.60 383,273.11 239,387.63 4,939,043.57 
50 91,822. j:a591) '0..006420 0.991580 0.22810.7 130.66 20.,945.25 10.,413.71361,575,18 22a,B53.03 4,556,l7O,26 
51' 91,232-«656 )0.007220 0.992780 0.221463 141.48 20,N~.53 10,283.04 340,629.9,3 218,439,32 4,194,795,0.7 
52; 90,574; 'i i,m 0,008090 0.991910 0.215013 15$.01 19,414,57 10,141.57 320,425.40 208,156.27 3,854,165.14 
53 89,841 i :;'809,0.009000 0.991000 0.208750 163.96 IB,754.33 9,988.55 300,950.B~· 198,014.71 3,533,739.74 
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19 97,J79 112 0.001140 0.998860'·'0.544614 . 59.08 53,142.90 10,421.95'1,357,205.92 .491,522.21 27,501,b.30.13 
20 97;467 101 0.001100 0.9989000.mH1· 54.66 51,411.04 10,362:80', lj304,063.02 481,100.25 26,144,424.22 
21 97,3bO 106 0.001090·0.998910 ',0.510868 52.45 49,738.11 10,300.21,1,252,651.99. 470,737.37 24,840,361.20 
22 97,254 106 0.')01090 0.9989100,494787·. 50.80 48,120.06 10,255.77'1,202,913.87 4bO,m.1b 23,587,709.22 
23 97,148 102 0,001050 0.998950.0 • .41921347.34 46,554.59 10,204.97 1,154,793.81 450,173.J9 22,384,795.35 
24 97,046 .101 0.001040' 0.998960 ::0\464129, 45,40 45,041.85 10,157.631,108,239.22 439,968.42 21,230,001.54 
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,,33, 33 97,728'1 it,,: 55 ~O,000560 0.999440 0.377026 to.13 36,846.02 9,815.52 927,84/,76 m,54U7 l1,5~~,I;'J,~9 
,.34: 34 97,67311{ ~'l ~HO.OOOb40 0.999300 0,366045 22.39 35,752.70 9,795.39 891,001.73 405,I2B,a~ lb,b:lj,ILl,~) 

1/135, 35 97,610,;n~i ".~ 69 [0,000710 0.999290 0.355383 23.81 34,688.97 9,771.00 m,m.03 395,933.4S IJ,764,G55,'ij 
,''SQ' 36,. 97'541"\: Jr? 78 ii:O,OOOBOO 0.999200 o.m032 26.13 33654.al 9,74UO 820,560.06 386 160,45 14,90~ bi)6,~u 

;'37T: 37: 97:46r!~ :i:;;/ 88::~10iOOQ900 0.999100' 0.3~4983. 28.62' 32:648.44 9,723,07 7861905.25 376:\11.25 i4,O~~:046,')2 
)8,38 ,971375~1+il 93~O"OOO9bO 0.999040 .0.1.5226 .. 29.37 31,668.90 9,694.45 7~4,256,813b6,~88.19 13,~I).,14L\1 
,.39.,! 39 .97,2S2,,;:;jtl!102d,QOI050 0.998950 0.315754 ·31.27 30,717.14 9,665,08 7.12,587.91 356,993,)4 12,047,804,,&, 
,AO" 40.197;180',,~il;"f'J~IJ2',~O?OOIl50 0,998850 .0,306557 .•. ·33.33 29,791.19 9,633,81 691,870.78 347,328,66 1I,8!512!c,45' 
'}I"4I'i97!06a:if,111:f'~1I9~fP.!OOI230 0.999770,0,297628: 34.39.28,890:15 9,bt10.4B. 6H,079.S8 .331,694.04 1t,1l1'Vl • 6H 1

1 

,42142i 96\949Jii:~.I-.llho.oomo 0,998660.0.268959 .. 36.47 ... 28,014.31 9,566.09 6"J,189,43 328,094.36 If),47I,A6,10 
,:H~ 43:~96i819:l!,;'~::'14HO~0014BO 0.998520' O.2~0543 39.22.,: 27,161.89 9,529.62 605,115.12 318,528,27 9,838',156.67, 
.44,< 44.96,675 If},1?,156 iO\001620 0,9983BO,; 0.272372 41.25.,,; 26,m.54 9,~90.40 578,OiJ,23 30B,~98,6~ 9,?F,~81.5S 
'45"r45".;96,519p~!lt80;t~IOOla60 0.998140· 0.264439 46.2L;.. 25,523,35 9,,449.15 551,681.69 299,500.25 8,b)4,'lc8.3! 
'46 46'96m::"~i:'~lq8: ;002060 0,997940·.0.256737 49.35' 24133.74 9402,94 526158.34 290059,10 B 103286,6.3 
;11;:j47:96:I4I'fHt(21B~ :002270 0,'197730; 0,249259 SUo} 23:m,99 9;353.58 501:424.60 2BO:~5b,lb 7; 577:,I2B,:(Q 
.48 \ 48. ,15,923 ,.r;r~:2l9"O,OO2490 0.997516 ,0.241999 . 56.1'" 23,213,25 qOQ,Bl 4F,160,61 f7I,,,02,~~ 7,(J75,!03,69 
49149 'i?5,68L~~·j,.,m,.o.002700 0.997300 : 0.234950, 54.52 22,480.98 9,LH.67 4J4,,47.36 2b2,OOI.l" b,59B,143.08 

'50dO :95 425.2l'", ,273H~002870 0.991130 . 0,228107. 60.46 21767.12 9190.16 431,766.)8 252757.08 6143 m,72 
.51!51' ;95:152i2.~.'.;11·303[lO!003180 O,996~20 0.221463" 65.15 '21:072,66 9:129.70 409,999.~6· 243:S6b.92 5:m:F'/,34 
521~2 i94!8~9'.!'[:!;!i3JOd,003480 0.996J20 0,215013 •. 68.8920,393.75 9,~64.55 3B8,926.J9 2~4,437,.22 5,301'i30,O~ 
~~ :'~1'i~~:m~~{IJ8~~:8;~m!~ ~:~~§m ~:28m~· UJt H:UU6 ~:m:8g it9:~~q~ 1t~dh~~ ::~lf:t~6:1J 
55 :;)5 931745'i';!iI?43~,Oi004691) 0,995310 0,196767 63,86,., IB,,445.94 8,841.19 029,720.,,8 2(,7,45;).94 4,19~,9ue,b7 

,56 ;56 9Jj30b ~;i :476;. 0)005100 0.994900 0,1910J6 8e,28 17,624,81 8,757,33 311,274.44 198,614,75 .!.,a6b,2~6.JO 
57 57: '92j830:,j,'ik!i19: 0,005900 0.994100 0,185472 I 93.46 '. lU217.3b B,669.04 293,449.02 189,851.42 3,554,973,86 

·58 .58; 92,311 Jf~\'559;OiOO6050 0,993950 0.180070 97.73 10,'622.43 8,575,58 27b,2J2.26 181,18B,l8 3,~,~1,52U4 
i 59 59, 91,752'4 '+ 625:, Oi006B20 0,193180 0.174825 106.08 16,041}.55 8,m.B6 259,609.B4 172,612.80 2,M.m,9! 
,60 60'. 91,127 :!l"" 686; 0;007530 o,mm 0.1697.33 113.05. 15,467.27 8,371.77 243,569.29 164,134094 2,m;b82,J3 
.61· bl, 90,441 'j-l 755; 0;008340 0.991660 0.164789 120,79 14,903,72 8,258.13 228,102;02 15~,n3.17 2,482,112.65 
:62 61i a9,686 :l'{ 820: 0;0091~0 0.'190650 0,159990 127.37 14,348.84 B,137,94 2t3,19B.11~ 147,~IH.!4 2,2~~,Olil.~J 
: 63 63. 8B,~66i;j 8?~ 0,0100.0 0.9899~0 0.155330 134.67 13,603.54 8,OIQ.57 198,B4~,4o m,>bb,JO 2,Ow,a!2,:n 

64 64.1 67,973 >i',; 904 0010950 o.9890JO 0.150906 141.14' 13,266.83 7,87:1.90 185,04~.92 131,355.94 1841,901,06 
b5 6S; Bl,OU9l;~I,051.0:012080 0.'1§79lO 0,146413 149,40 12,739.27 7,731075 171,7l9.10 m,480.04 1:650,911,)4 
66 6b 1 8J,95B,'I,1561 0;013150 0'7~~5A 0.142149 159.54 12,218.83 7,58:J.16 159,0)9.83 11.5,745.19 1,4?5,11Ht 
67 61 r 84,B02 ;1,11,267 0,014940 0.98"060 0,1.38009 169.76 11,703.40 7,425.02 146,811.00 lu9,159.93 1,32b,1)9tl .. 2 

I 6B 68 I 93535 .:='1 383' 0,016560 1j,993440 0.133989 179.91 I1 192,76 7156,05 135,lil.60 lOO 734.11 1 179277.21 
.69 69 I 82:152 ,:; -1;523',01018540 0,981460 0,m086 192.35 10:686.85 7;076.14 12~8~,B4 93:m.Ob I;OH:159.62 
·70 70. 80,629 ";' '1,702 0,021110 0.978990 0.126297 208.70 10,183.23 6,aS3.79 IL,237.99 86,401.91 nl!,.!3t7B 

71 71: 78,927:;;1,891,0,02395(1 0.976050 0.122619 225.12 9,677.93 6,675.10 103,1)54.7b 79,518.12 606,996,78 
72 72: 77,03bi 2,099' 0.027250 0.972750 0.119047 242.60 9,170.93 6,H9.98 93,316.8J 72,84).02 703,942.02 
J3 73: 74,937 '2,313 0.030870 0.96mo 0,115580 259.55 8,661.22 6,207.38 84,21)5.91) 66,m,I)S 610,565.19 

.74 H'I 72,1.24 2,538' 0.034950 0,965050 0'112214 276,50 8,149,40 5,947.8,J 75,544.68 1.0,185.67 526,359.30 
7::1 75; 70,086 2,763,0.oml0 0.960590 0, !JBm 292,25 7,635.53 5,671.32 67,m,28 54,m.64 45V,U14.62 
76 76 . 67,323 3,020 1),044860 0,955146 0,105772 310.13 7,12o.a9 5,379.07 59,759.75 48,566.52 3tj.),4\9,34 
77 77' 64,303, 3,262 ,0;050740 0.949160 0.102691 325,22 6,603,36 5,066.95 52,039.85 43,181,45 313,659,59 
78 78',61,041 '3,487 0.057120 o.meao 0,099700 337.53 6,OB5,81 4,743.72 46,035,50 38,118.50 271,02 Ij,]3 

,79 79, 57,J54' 3,682 0.063980 0.93b020 0,096796 346.02 5,571.02 4,406,20 39,'149.69 3.J,J74.'!B n4,m.14 
. BO 80 ' 53,d72 3,846 0.071390 0.92B610 0,093977 350.91 5,062,]3 4,060.17 H,m.67 2~,968,56 i65,(l'lS.S5 

81 81 50,026 3,9770.079500 0.920500 0,091240 352.29 4,564,37 3,709.26 29,315.93 24,'h18.41 150,b:;6,E3 
82 B2 46,049 4,075 0.088480 0.911520 0.oa8582 350.46 4,079.13 3,356.97 24,751.57 21,199.15 121, \4;),95 
93 83 41,974 4,126 0,096300 0.901700 0.086002 344.51 3,609,86 3,006.51 20,672.~4 17,842.18 9b,SBUS 
64 ~~ ~,I,?~a 4,1260.109030 (1,890970 0.083497 334,4B 3,160.21 ?,662.00 17,062,57 1~,m,66 7.5,916,H 
85 0) 33,722 4,072 0,120740 o,ambO 0.081065 320,48 2,733.69 2,327.52 13,91)2.36 12,173.66 SH"LUl

l
' 

86 86 29,650 3,958 o.lmao 0,866520 0,078104 302.44 2,313.58 2,\11)7.04 11,168,b] 9,846,14 H,m,(l1 
37 SI 25,692 3,786 0.147360 0.852620 0.076412 280.87 1,963. IS 1,704.60 B,83~i.1)9 7,839,10 .n,7B3.H I 
ad BS 21,906 3,558 0.162420 0.am80 0,074186 256.21 1,625,13 1,423.73 6,e71.91 61134,50 24,148,15 I 
.~ __ ~9._~8,?.4B 3,280 0.178760 0.82124~ 0.072026 229.36 1,314.32 1,167.46 5,246.78 4,'l1O.76 IIl,m.ll 



(!fAL~ANh~~~~I~abIQ5U 1981 ,;K i~ Xl.25X ' •. ':'10- EK' rIlls: {;:,t., .. ' 
______ ~~ ________ ~~ _______ J?~ _______ ~~ ___ ~:_:_~~~~~~~ __ £~ _________ E~ __ ~,: ____ ~_~~~:.<~:L ___ ~~ ______ L~ __ ~: _____ ----~-~~------. 
° IOO,OO() '1,204 0;012040 0.987960.~ 1.000000 1.l66:IItf,tOO~l)Qi)~~,! 9,960.36 .2,8bO,267.47D23,m.n 71,051,1 15 ,37 
1 98,796 10 0.000710 0.999290 0,968523,· 65.6li '95,686,.0 8,794,262,700,267,4] 6l3,m,8S 68,191,04].90 
2 98,726 48 0.00\\480 0.999520 ,0.938037 43,61· 9?,608.b2 8,726.602,664,581.27 604,611.59 65,431,3HO,H 
3 98,678 ' 32 0.000310 0.99%7'),0.908510 '28.16 81;049.97 8,664.99 2,571,972.65 59S,m.99 62,766,199.17 
4 98646 2S 0,000250 0.999750 0.619913 21.31 86199.90 B 656.83 2482322,68 587 258,00 60 194 an,52 
5 93;621 23 0.000240 0.m760 0.852216 18.98 84:04UO 8;635.53' 2:395:522.77 578:601.16 57:712:SV3.B4 
6 98,598 21 0.000210 0.999790 ,O.B25391 ,16.79 81,3SI.88 8,616.5~2,311,m.3B 569,965.63 55,3ib,981.01 
7 98,577 22 0.000220 0.9997800.799410 17.03 78,B03.H 8,599,76 2,230,094.49 56I,3H.09 53,OOS,5tlU9 
8 98,555 20 0.000200 0.999800".0,774247 15.00 76,305.91 8,582.72 2,151,291.05 552,149.33 50,775,HO.20 
9 98,535 17 0.000180 0.ma20 :0.749876 12.35 13,889.03 8,567.73 2,074,985.14 544,166.61 48,614,119.15 

10 98,5lB 17 0.000170 0.9998300.726272 11.96 71,550.B8 8,555.382,001,096.11 535,m.a8 46,549,134.01 
11 98,501 IB O.OOOIBO 0.999820 .0.7l)3411 ,12.26 6~,28b.n 8,543.42 1,929,545.23 '527,043.50 44,548,037.90 
12 98,463 18 0.000190 0.999810 0,681270 11.88' 67,093.52 .- 8,531.16 1,860,25B.51 518,500.0B 42,618,491.67 
13 90,465 22 0.000220 0.999780 O.m826 14.06' 64,969.74 8,519,28 l,m,1b5.00 509,968.92 40,756,231.15 
14 98,443 25 0,000250 009991~O 0,639056 1~.47 62,910,62 8,505.22 1,728,195.26 SOl,149.b4 3B,9b5,Ob9.16 
15 98,418 26 0.000270 0,999730 0.618941 15.59 60,914.91 8,489.75 1,665,284.64 4n,91t42 37,236,873.90 
16 98,392 28 0.000280 0,999n0 '0.599458 lb,26 5a 981.91 8474.16 1 b04 369.12 484454.67 35571589.26 
17 98,364 30 0.000310 0.999690 0.580589 .16.87 57:109.08 8:457.91 1:545:387.82 m:98Ul 33:967;219.53 
19 98,334 33 0.000330 0.999670 ~O.5mI4 ., 17.97 55,294.59 B,Hl.04 1,48B,278.74 467,522.60 32,421,831.72 
19 98,101 36 0.000370 0.999630 0.544614 18.99 53,m.11 8,413.07 1,432,984.15 459,08l.56 30,933,552.98 
20 98,265 38 0.000390 O.99~610 0.527471 19.41 51,831.96 8,404.08 ·1,379,448.04 . 450,658.50 29,500, 56a.a3 
21 9B 227 34 0.000380 0.999620 OVlIOB68 16.82 50 181.03 8384.66·l' 327 616.08 442 254,42 28 121 120,79 
22 98:189 l4 0.000350 0.999650 0.494787 16,29 48:582.68 B:m.B4,1:277:435.04 m:B69.7b 26:793:504. 71 
23 98,155 34 0.000340 0.999660'o.mm 15.78,47,037.15 8,351.55 ,228,852.36 m,501.92 25,516,061.b6 
24 98,121 / 34 0.000350 0.999650 0,464129 15,7jl' 45,540.79 8,315.77 1,181,BIS.21 417,150.37 24,287,2\1.30 
25 98,087 38 0.000390 0.999610 0.449519 16.54.44,092.01 8,320.48 1,136,274,42 40B,81,,60 23 , 105,401.10 
26 Qa,D49 41 0.000420 0.999580 0.435370' 17.29 42,687.59 8,303.94 1,092 182.41 400,494.11 219b9 127.68 
27 98,008 4t o.ooom 0.999560'0,421660;·16,]4 4!,m.62; 8,286.65 1,049:494,82 392,190.18 20;m;m.27I 
28 97,9b7 43 0.000430 0.999570.0,408393' .17.01 40,009.04 '8,269.91.1,008,168.20 383,903.53 19,B27,~SO.~5 
29 97,924 44 0.000450 0,9995500.395538 16.86 39,732.618,252.9Q '968,159.16 375,033.62 18,819,282.25 
30 97,080 48 0.000490 0.999510 0.381088 17.B1 37,490.62 B,nu~ .929,416.49 367,380.72 l7, B5I,m,10 
31 97,612 51 0,000520 0.999480·0.371029 18.33' 36298.53 8218.23 c 891929,87 359,144.[,8 1692 m.b,) 
32 97,781 53 0.000550 0.999450 0,359350 18.45 35:137.64 8:199.91 855:631.34 350,926,45 16:029:7bb,n 
33 97,728 55 0.000560 O.mHO 0,m039 18.54 34013,16 8181.46· 820493.70 342 72£.54 15,174 135,39 
34 97,673 63 0.000640 0.999360 0.337084 20.57 32:923.99 a:162.92 786:480.54 m:m.08 14,353:64l.69 
35 97,610 69 0.000710 0.999290 0.326473 21.82 31,8b7.07 8,142.35 753,55['.55 32b,382.16 13,567,161.15 
36 97,541 78 0.000800 0.999200 o.mm 23.89 30,842.18 8,120.54 721,689,47 318, 239.S1 12,813,004.61 

\

' 37 97,463 88 0.0')0900 0.999100 0.3062H 26.10 29,B47.47 8,096,65 690,847.30 310,tt9.27 12,091,915.15 
38 9] 375 93 0.000960 0.999040 0.296604 26.72 28881.66 8070.55 . 660 m.B2 M 022.62 11 401 1)67,84 
39 97:282 102 0.001050 0.996950 0.287268 28.38 27:946.03 8;043.83 632:117.96 293;952.08 10;140;Obu.OI 
40 97,180 112 0.001150 0.996850 0.278226 30.18 27037.99 8015.45 604 171.93 285908.25 10 107 9~oj.05 
41 97,068 119 0.001230 0.998770 0.269468 31.06' 26:156.74 7:985.27 511:133.14 277:892.79 9:503;716.12! 
~1 %,'149 130 0,001340 0.998660 0.260986 32.86 25,302.35 7,954.21 550,977.20 269,907.52 8,926,641.16 
4.3 96,619 144 0.001480 0.998520 0.252711 35.25 24,m.047,921.35 525,OH.85 261,953.31 6,)75,066.96 
44 96,675 1560.0016200.993180 0.244815 36.99 23,667.45 7,686,10 501,201.8125·',03l.95 7,H49,9'12,IS 
45 %,519 180 0.001861) 0.998140 0.237109 41.34 22,885.4B 7,849.l! 477,534.35 246,145.85 7,348,190.)3 
46 96,339 198 0.002060 0,997940 0.229645 44.04 22,123,78 7,807.78 454,646.B7 238,296.14 b,671,m.97 
47 96,141 218 0.002270 0.997730 0.222417 46.9b 21,383.35 7,763.74 432,525";1 ZJv,4ea.17 6,m,b')].11 
46 95,923 . 239 0.002490 0.997510 0.215416 49.86 2~,6b3,31 7,716.78 ,411,141.74 222,725.n 5,904,082.02 
49 95,664 239 0.002700 0.997300 0.208635 48.29 19,903.03 7,666.91 191),478.43 215,ooa.l5 5,572,HO.28 
so 95425 m 0.002870 0,997130 0.2\\2068 53.43 19282.31 7618.62 370515.40 207341.54 5 182461.06 
51 95:152 ,303 0.003180 O.996m 0.195707 57;43 19:02,1.94 7:565.19 351:23.3.09 199:122.92 4:SIl:m.45j 
52 94,849 330 0.003480 0.996510 0.189547 60,58 17,978.34 7,507.76' ,332,611.15 192,157.73 4,460,W.11 
53 94,519 : 36B 0.om9O' 0.996110 0.1835BI 65.43 17,351.86 7,447.18 ',314,632.81 184,649.97 4,128,102.22 
54 94,151 ; ! 406. 0,004l!0' 0.995690 0.177902 69.92 16,740.24 7,381.75 . 297290.95 177,202.80 3,913,469.4: 

,55 9~,145 ,l.m ;o.~omo ;0.995310 0.112205 73.,22 16,143.39 7,311.83 .. 280;540.11 169,~21.05 3,516,188,i5 

I ~6 9~,30b 1'{476 .,O,Ii05100j,O.994900 . O,Ib67~S 76.89. 1S,56M3 7,2.J8.bl· :264,391.32 162,509022 3,235, 64 1,74 
~7 9.,830 ',' ,~m ,o,omoo ',.0.994100 '0.1615-5 81,20 14,995.29 < 7,161.72 . 248,835.29 155,270.61 2,971,2511,42 

1
58' 92,31l l' ~559'O.00b050,o.m950 0.156450. 84,70 14,442.09 7,000.52 . 233,840.00 148;108.99 2,722,415.13 
59 r 91,7521 >1625',0.0068200.993180 0.151526 91.72, 13,102.79 '.6,995.82' 219,397.92 141,028.37 2,488,575,12 

1 60 91,127 '~,ibBb,O,00753O'.0,mm· O.lmS6 97.51 13,373.45' 0,904.10'; 205,495.12 134,032.55 2;269,177.21 
: bl I 90,44\ ! ~m ·0;008340:(0.991660 0,142137 103.94 12 B54099 6806.59' 192 121.67 127 128.45 2063682.06 
'1621 89,686 ,;!Ja20,!0.oomO:~0;990850 0.137663 109,33 12:346.42. 6:702.66 ',179:266,69 12O:321.~6 1:871:560.41 

63 J aa 86&!.':~B93~.O;~IOO50t'O,9Bmo 0133329115,32 11848,46 :·6 593.33166 no.27 113 619.20 ' 1 m 293,]2 I b4 i 81:973. ·i \~1964.f.O;QI0950 l;0.989050 .0;129133 120.57 . 11:360,19 . 6:478.01· ,155:071.81 107:025.86 1;525:313,45 
! 65 ,! 87,O~9' ! 1'/05110.012080,0,987920 :0,125068: 127,31 IO,B82.04 '.6,357.44 ""143,711.62 100,547.a7.· 1,370,301.64 

1

66 I 85,958 ;,1,156,,<o,OlmQ,:.0,9B6~50 ·0.121131 1JS,62 10,m.20 .6,230.14 rlI32,m.59 94,190.42' Ij226i59u.02 

'

67 "184.802. "11/'2611'0,01494010,985060 ,0,117318.143.96, 9,948.83,6,094.52',122,417.39 87,960.28 l,093,76o.n 
6B }183,535', ~. ! 38PO 0,165bO'O.9Bmo ·0;113626 . 152.20, 9491.715950.55 "112 468.5~ 81865,77 ','971 m.M 

! 69 ., i 82,152 'i' {523;,1' 0: ola5~oi{O. 981460 ;:0; \ I 0049 . 162. n 9: 040.74 . 5: 798. 35 ' d02: 976.85 75; 915.22 ' 8S8: 874. 46 
70, 80,629 j, :i UOL.O.,021110,:O.978890 ·:0; 06585! '175,70,· 8 m.B4 5 036.0l, ,:,'93 936,11 70 116.86 m 897.63 
71 .. :18,927ii!'~ Ita9l'f:O;02mOrO.m05Q ;0,103230/,189,06 '8:147.63 5;~60.33>85:m.27. '~~:4w\,a4 661:961,~~ 
72~71;,036" .a 2tOQ9 ~,0!027250!. 0,912750, O.09998L 203.25 7,702.10 5,271.27;)7,194,64 59,,) .. 0.51 576,619 .. 5 
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19 i 95,677 ;J ·113 :0.001180 0.999820.0.570286 62.57 54,563.26 12,3Q.52 1,449,539.71 576,264.26 29,981,m.66: 
20 : 9),564' '~113 O.OOllaO 0.998820' 0.553676 60.74 52,911.47 12,260.95 1,394,976.51 563,940.]5 28,531,834.89 i 
21 '95,451 \ .f1l2 0.001170 0.99B830, 0,537549 58.45 51,309.62 i2,220.21 1,342,065.04 551,059.60 27,UO ,d58.ISI 
22 95,m ..... ; III 0.001160 0.998840 0~521891 . 56.24 49,756.71 12,16!.7b 1,290,755.43 539,419.59 25,7'14,793.34\ 
23 ';95,228 'r 110 0.001150 O.naa50' 0.506692 54.11 4B,251.24 12,105.51 1,240,998.72 527,277.83 24,504,037.'11 
24 95,118·', 108 0.001140 0.99B860 '0.491934 51.58, 46,791.75 12,05\.40 '1,192,747.47 515,172.32 23,263,0:'9.2:) 
25 :9S,IJ\I) ,-" "108 1).001140 0.998860" 0.4]7606 50.QS' 45,377.31 II,m.82 1,145,955.72 5(tl,120.92 22,071),~91.7~ 
26 :94,902 '. 109 0.001150 0.998850 0.463695 49.07 44,005.56 lI,m.74 1,101),578.42 491,121.10 20,924,336. 1)1) !,' 

27 ;94,793' ,I: IQ :0.00160 0.998640.0.450189 48,1)8 42,674.77 11,900.67 1,056,572.86 m,1'1l.3b 19,823,757.59 
~8 \'94,~B3'" !! 112 O.OOIlOO 0.998820 0.437077 47.53 41,383.74 11, 85:P9 1,013,896,09 467,270,69 la,7b7,IOUl 
<9 94,)71 I.y 113 ·0.001200 0.99881)0 0.424346 46.55 40,130.8611,80;).06 972,514.35 455,4IB.10 17,753,28b.b4 
30 194 458 j ",' 116 0.001230, 0.998710 0.411987 46.40 3B 915.45 11,758.51 932,3B3.49 441,613.03 16 )80 772.2'1 
31 :94:342 '; :1,'1210.001280 0.998720 0.399987 46.99 37:735.59 11,712.11 893,468.04 431,854,52 15:848:189.\10 
32 )94,221 ftl'l27 0.001350< 0.998950 ,.0.38B337 47.88 36,589.50 11,665.12 855,732.46 . 420,142.41 14,954,92;).!.b 
33 194,~)94 .• } ,.135 '0.001430 0.998~70 0.37702~ 49,42 35,475.91 11,~17.24 819,H2.95 M,m.~9 14,~99,IBh~ 
34 93,i59 .. t :~r;l44 0.001530 0.998470 0.36604. 51.16 34,393.21 II,J67.82 783,667.Q5 396,662. liS lJ,LUu,04J,"" 
~5 ,93,B15 i :l.iI56 0.001600 0.998J40:t 0.355383 53.83 .13,340.29 11,516.65 749,273.03 3~5129~.22 12,4q~)378.30 
.,6, 193,659'1,;,.170 0.001820 0.9981BO 0.345012 56.95 32,m.39 11,462.82 715,933.54 m,m,~7 11,147,10.14.47 
37 ;93;489'1;;t .,187.0.002000,0.9181)00,0.334983 60.82 31,317.22 1I,405.U8 683,618.15 362,312.75 11,031,1/1),93 
38· 93.102;i dl206 0.002210 .0.997790 0.3252~6' 65.05 30,344.25 11,345.06 6)2,3QO.93350,91)6.87 IO,317, 55U9! 
39,93,096,1+ ,226 0.002430 0.997570" 0.3157A . ·69.28 29,395.39 11,280.01 W,956.68 319,56t.a1 9,b95,25I.dJ; 
40. 192,8]0'1; ;~ 1.249 '0.002680 0.997320 0,306557 74.11 28,469.93 11,210.73 592j561.29 328,281.80 9,073,2~~.\8: 
41 192,621 ~ :",,2]40.002960 0.997040 0,297628 79.17, 27,.566.60 11,136.62 564,091.35 317,1))1.07 8,480,LJ.u9 
42 '92 347 <.}1 '304·0.oomo 0.996710 . 0.2SB959 85.29 266B4.52 11 057.45 536524.75 30S 934.44 7,916,641,54 
4392;043~: ~,~'na. ,o.oomo 0.996330 0.280543 92.06 25:822.01 10;972.16 509:840.23 m:m.oo 7,380,111.19 
H' .91,7051 ':! im, ,0.0040700.995930 . 0.272312 98.64 24,977.85 10,880.10 .• 4~4,OI6.22 263, 90 4.6 !, 6,~?O'~r'.~6 
45 q\,332; ·i! ... ILO.004500 ,0.995500 ·0.264439 105.52 24,151.71 10,781.47 409,040.36 273,024.13 b,.tI~,'JL~ 
46 ;90,921 i. ~1'45():O.QOmO·;0.9951)50 0.256737 112.17 23,342.74 10,675.95 m,B86.b5 262,243.26 5,9'17,2IB.98 
47 :90,471:: ,'{ •. 489'0.005410 ~0.994590 .. 0.249259 118.34 22550.69 10,56.3.78 411545.91 251567.32 5,m13O.32 
48 a9,q82'1~~;534: :0.005930,'0.994070 0.241999 .. 125.46 21;775.54 10,445.44' 388;9'15.22 241;1)03,54 5,060;134.41 
49 89,H9 Lii5810.006490 0,993510 O.2mso 132.53 21,015.83 10,319.98 3&7,219.69 230,5~a.Oq 4,b'1l,789.IQ 
50. BB,8b7;.,',:', 634 l 0.007130, 0.992870 .0.228107 140.41 20,271.19 10,187.45 346,203.B5 220,238.11 ~,32\,5bUO 

",51 88,231 .!'::1~ 694"0.0078600.9921400,221463 \49.22 19,540.36 10,047.04 . 325,932.66 210,O~O.66 3,91ti,3t:i.b5 
52 r .a7,539:'~qii:75B;O:OOB6bO" O. 991340 '0.215013 15e,23 la,821.01 9,8'17. 82 .M, m. 30 290, Ol13. 623,~52, 4§2.9~ 
53, 86,78lc 1-,,,.925; 0.00.9510,0.990490 .0.208750 167.20 18,115.56 9,739,59 287,570.29 110,t05.JO 3,Ab,fHO.o, 
54. ! 85, 95b'u >;,1,8911 0; otouo," Q.989570 ';0.202670 176.50 17,420,72 9,572.39 269,454.74 180,166.21 3,058,470, H 
~5 ;85,059 ,;;-';~·~96S'iO!01'l380~.O.9G8b20: ,0.196767· 184.92 1'6,736.,82 9,395.89 252,034.02 IN,m.52 2,78?,QI5.b6 
~b: 84.091:''''.4;045; 0,011430, 0.987510' .0.191036 193.82 16,0b4r42 9,210.96' 255,297.20 161,371,93 2,53b,'i8!.M 
57> 81,046. ",~.;I·,m;o\o 3590' .. 0,986410':0.185412 203.30 15,402.70 9,017.15 219,232.78 152,186.17 ~,30!1/;84.H 
~8 BI;917,.;,,-;I,218, 0:014870:,0.985130 : .. 0.180070 2\2.94 14,750.79, 8,813.85 201,B30.09 143,16~.Bf· L,OB2,4~1.~~ 
J9'. 81),699 ,~, :0;1 1319;.0,016350 .';Q.983650 0.1H825 223.88 14,108.21 8,600.91 169,079031) m,355.97 1,8IO,b2l.j~ 
60' 7q 380:(1;14260;017970"0.961030 'O,1697J3 234.99 \3 413.41 8,377.03 174 971.1)9. 125155.I)b 1609542.28 
61, 77:954"H;.oili543~0\0ImO"O.980210. 0.164789 246.86 12:845.99 8,142.04' 161:497'98 117:~78.03 1:514:571.1'I! 
b2j 76,411;;,;;. ,067."Q)0218200.978160 0.1599~0 2·58.93 12,224.97 ,7,895.18 14a,6~l.o8 109,l3S •. 99 I,~~~,(lp.~~ \. 
631, 74,714 ,)~;1;790.~1Y,023950 .. 0.976050 .0.1553.-0 269.94 11,609.97 7,b3b.?4 m,4.6.71 IUI,340.~1 1,.IJ4,4d .. U" 
64'1 72,9~4 ,.:,1,916\0.026160 (I.mHO 0.150806 28o.s3 11,001.88 7,366.:50 124,816.74 9J,7U4.J6. 1,067,995.11 
65! 71,038 ,'),.2,038,0.028690 0.971310 0,146413 289.70 10,400.90 '7,085.77 113,814.86 86,3~8.2b 943,178.37 
ob' 69,000,;.2,1550.031230 0.968770 0.142149 297.41 9,808.27 6,796.07 103,413.96 79,2:>2.49 &29,363.5\ 
67 •. 66945 ·:'.'2268 '0.033930 ·0.966Q70 0,138009 303.89 9225.18 6 m.67· 93605.69 72 456.41 725 949.55 
68 64:577 ':;'2:380 \0.036860' 0;963140 0.133989 309.61 8:652.60 6;194.78 84:380.~1· 65:957.75 632:343.~~ 
69,621197 ",2,507,.,0,040310 0.9~9b90 .,0.130086 316.63 8,090.98 5,885.17 75,727.91 59,762.97 5i7,9t3.,~ 
70, 59,690 ;i: '2,644·,0.044300 0.9J5700 .0.126297 .324.20 7,538.69 5,568.55 67,636.94 53,87T.7~ 472,2~~.~4 
71 , 57,046 '~!J 2,799 0,049070.0 .• 9509300,122619 333.21 6,994.91 5,244.34 00,098.25 48,309.2~ ~041598.JO 

.72: 54,2P:'{ '2,953 :0.054430 0.945570 0.119047 341.31 6,457.96 4,911.13 5~,II13.)3U,v~4.90 344'~90'~~ 
73 ,51,2H~ ,~ 3,0160.059960 0.940040 0.115581) 345.17 5,928.56 4,569.82 40,ot5.37 }8,1~1.77 291,vI6.~L 
74 48,218 ,) 3,lba· 0.005711) 0.934290 0.112214 345.14 5,4IQ,71 4,224.65 40,7lb.BI 33,563.95 244,751.55 
75 ,45,050· :,i 03,222' 0,071510 0.928490 0.108945 340.80 4,9~7.98 3,~79.51 35,306.10 29,159.30 2Q4,nU4 
76 '41,B28; '13,244,0.077550 0.922450 0.105772 333.13 4,4.~.23 3,?38.72 30,396.12 25,479.78 16H'F~·6~ I 
7738,584,,3,237 .,0,omoO, 0.916100 0.102691 322.73 3,962.24 3,l05.59 25,973.88 21,9tl.1l7 13~, .• 30.5'\ \ 
78 35,J47! '3,23.0.090610 o,q09390 0.099700 310.04 3,524.11 2,B82.86 22,011.64 18,],,5.48 11.,35b.b4 
79 .32,IH ' 3,1~6 ;0.097860 0.902140 0.096796 295.65 .1,111.42 2,572.82 IB,487.53 15,852.63 90,m.(iO 
BO '28,998 . 3,067.0.105110 0.894230, 0.093977 279.83 2,125.15 2,277.17 15,3Z6.11 13,279.81 /I,85'Jf' 
81 ~§,931 2,971 0.114J80 0.885420 0.09\240 263.18 2,365.94 1.99/.33 12,6j2 .. ~~ q,002 .• ~4 56,~8.t,,~ . 
82 ll,960. 2,871 0.125060 0.874940 O.08u582 246.91 2,033.85 1,734.15 IO,28J.ui. ~,OOLl 4.3,u~o.1~ 
8.3 20,089 , 2,754 0.137100 0.862900 0.086002 229.95 1,72/.70 1,4B7.24 8,251.17 7,271.16 33,54U7 
B4 17,135', 2,010 0.150~60 0.849440 0.083417 211.58 1,44'1.43 1,257.29 6,523.F 5'1~3.92 2?,29U~ 
85 14,725 .. 2,434 0.165<90 0.834710 0.081065 191.57 1,193.69 l,m.71 5,076. 1)4 4,J26.63 lu,7N.J., 
B6 12,291 " 2,226 0.181140 0.B18860 0.0787')4 170.09 967.36 854.14 3,882.35 3,480.92 13,6'140.69 
87 [0,065 '1,992 0.191950 0.802050 0.076412 147.7B 769.09 684.05 2,915.00 2,b26.7B 9,SI2.H 
88 8,1)73' lI,HO 0.215570 O.7BWO· 0.074186 125.32 598.91 536.27 2,145.91 l,m.n 6,B'i7.35 
896,3.)J·1,481 0.233859 0.766150 0.0720Zb 103.56 456.14 4[0.95 1,547.00 1,406.46 4,751.44 .' • -;""7 ___ w __ • __ 



I
r--:,' ,,: : :i,--PTALXM) ~lii. tablai, U ,moon ,i- X3,25 -170- EK HI/8 l i. 

, "i i (e/kek).,,: .. ; '. ~ ~ 
K :' \ Ix ~ : ,,'dd " 'iq~""" px V = 1!(It!) ex Ox ': ~x Nx Rx 5x -.--.--'--1---.----------.--............ -... ------.. ---.---------... ------.-----.. ------.--------------.-------. ----. -.-. ---.-. --'"'" 
'0 '100,000 13,080 0,030800 0,909200 1.0000002,983,05 iOO,OOO.OO 14,422,00 2,718,743,9b m,357.91 64,249,31)0.96 
1 96,920,150 0,001550 0,998450 o.96S523 140,7\ 93,m,25 '11,438.95 2,618,743,96 681,935.91 61,530,557.00 
2 96,770 ; 94 0,000970 00999030 0,939037 85.40 90,773.82 11,298,24 2,524,974.71 67Q,496.96 58,911,m,.04 
3 96,676 ,6b 0.000660 0.'199120 0,'11)8510 58,07 87,831.1311,m.d4 2,434,100.09 bS9,198,]2 5b,3S6,n8,33 
4 9b,b!O' 58 0,000600 0.999400 0.879913 49,43 85,008.4011,154.71, 2,34b,nq,75 m,985.88 53,m,bll.44 
5 96,552 56 0,000580 0.999420 0.852216 46,22 82,283,16 11,105,341 2,261,261.35 636,831.11 51,b06,567.6B 
6 9o,Hb 51 0.000530 0,999470 0,825391 40,71 19,646,91 11,059,11 2,178,97a,19 ,625,725.77 49,m,3;)U3 
1 96,445 41 0,Q0049O 0,999510 0,799410 36.39 77,099,10 .11,018,35' 2,099,331.28 614,666.65 47,lbb,328,14 

,B 96,398 45 o,ooom 0,mS30 0,174247 33,14 74,035,86 'IO,981.9b, 2,022,232, 18 603,~48,30 4S,vb6,nb,tio 
'1 96,35,3 42 0,000440 0.999560 ,0,719816 30.50 72,252,80 10,948,21:1,941,596,32 592,666,15 U,OH,I61.bS 

10 96,311 41 0,000430 0,999570 0.126272 29.84 69,948,0010,911.11.1,875,343,52 581,7\8,13 4I,097,lbB.JO 
11 90,270; 43 0.000450 0,999550 0,70341129,29 67,117,4110,888,87 1,805,395,52 570,SOO,~,2 39,221,B~1.?4 
12 96,227 47 0,000490 0,999510 0,681270 3),01 05,S5b.51, 10,859,58 1,737,678,12 559,91\.55 3I,4lb,~L?,J2 
13 96,ISI} ,56 0.000580 O,m420 0,65982635,79 ~3,462.03 10,828,56 1,672,121.55 549,051.98 35,67B,751.20 
14 96,124 66 0,000690 0.999310 0,639056 40.85 61,428,65 10,192,78 1,608,059,51 538,223.41 34,006,m.6S 
15 96,05!l 19 0,000820 0.999180 0,618941 47,36 59,454,21 10,751.931,547,230.86 527,430.64 ,32,397,971).14 
16 95 m 91 0,000950 0,999050 0,599458 52.83 57535,42 10704.57 1481,776,65 516678.71 30,850,73'1.28 
17 95:888 102 0.001060 0.998940' 0.580589 57.36 55;b7I,54 10:651.74 1:431),241.23 505:974,14 29,3b2,962.M 
le 95,7B6 109 0.001140 0.998B60 0.5623\4 S9,3b 53,861.81 10,594,38 1,374,569.69 495,322,41) 27,932,71l.41 
19 95,b77 113 0.001180 0,998820 0,SH614 59,60 52,IQ7.04 10,535.02 1,320,707,88 4B4,726,1)2 26,558,151.11 

· 20 95,504 113 0.001190 0.99B820 0,527471 57,73 50,407.26 10,475 • .41 1,268,bOO,84 474,[93.01 25,237;143.64 
· 21 95,{51 112 0,001110 0.998830 1),510868 55.42 48,762,87 10,4\7,68 1,218,191,58 463,717,59 23,%6,84},00 

22 95,339 I11 0.0\)1160 O,99Ba~o 0.494787 53.19 47,172,54 10,362,27 1,169,430,71 453,299,91 21,75\),649.42 
23 95,na 1100.001\500,998850 0,{19213 51,05 45,634,5010,309,081,122,258,17 442,937,6421,5BI,2\il,71 

,24 95,I1B 108 0,001140 0,998860 0,64129 48,55 H,W,OI 10,258.02 1,')7b,m.b7 m,b2fJ,57 2u,m,9bO,~4 
25 95010 108 O.001140 0,996860 0,449519 41,02 ;42,706,84 10209,4] 1012,476.67 422 370.5\ 19,382;116.8./ 
2b 94:91i2'l lj9 o.oomo 0.998850 0,435370 45.96' 41,3(7,48 10:162.45 '989,167,82 m;l61.07 18,H9,Obi'.21) 

· 27 94;793 110 1),001160 0,998640 0,421666 44.92 39,970,97 10,116,49 94B,450.35' 401,978.62 17,360,09'2.38 
28 H,bti3 112 0.001180 (),998820 0,40S393 44.30 38,667,8e 10,071.57 908,419,38 391,BS?, 13 16,4l1,~42,1:,: 
29 94,~'J-' 113 0,0t)l200 0,99~800 0.395538 n.29 37,41)6,~3 10,027,27 869,811.50 3~I,al<l.~6 15,50,~, I~l.,~:j· 
30 9~,;1~6 116 0.001230 0,993770 0,39308e 43.04 36,195.70 9,983,98 832,405,06 311,785.<9 H,m,J~l.l:ii 
31 H,m 121 0.001280 0398720 0,371029 43,48 35,003,64 9,940,94 796,219.39 %1,'QQ,31 13,900,14&.07' 
32 94,221 127 0.001350 0.998650 0,359350 44.20" 33,858,35 9,891.46 761,2\5,)+ 35I,B5a,3.' 13,\)04,'/20,69 i 
33 94,094 135 0.1)01430 0,998570 0.348039 45,51 32,748,39· 9,853,26 727,357,39 341,961),91 12,243,511),95' 
34 93,959 1~4 0,001530 00998470 0,337084 4],01 31,672,06 9,u07,75 694,61)9,00 332,10,/,65 1I1516,I~d,Sbl 
35 93,iliS 156 0,001660 0.998HO 0,320413 49.33 30,628,11 9,7bO,14 ,662,936,94 322,299,90 10,821,54-1.56' 
36 9),659 170 0.001820 0,998180 0,3(6\91, 52,06 29,61UO 9,711.41 632,308.83 m,5;;~,16 IO,lsa,oO/.6L 
37 93,m 187 0.002000 0.998000 0,306244 55,47 28,630,46' 9,b59.35 602,69U3302,827.75 9,526,2%.79 
38 n,3!)2 21)b 0,002210 Q,991790 0.29661)4 59.18 27,673,79 9,603,69 574,063.67 193,168,40 B,m,bU4,b5 
39 93,l)i6 226 0.002430 0.9975700,287268 62,BS 26,743,53 9,544.71 546,389,B8 263,564.51 8,149,540,98 
40 92,BlO 249 0,002660 0,997120 0,278226 67.10 25,838.84 9,481.83 519,646.36 274,019.80 7,603,151.10 
41 92,b21 274 0,002960 0,997040 Q,2bH6a 71,51 24,958,41 9,414,73 493,807,52 264,5Y/,97 7,283,504.71 
42 n,l41 304 0,003290 0,m71O 0,260'Wb 76,84 24,101,29 9,343,22 408,649,10 255,\n,24 6,189,1/11.22 

j
' 43 91,00 338 0,003670 0,9%330 0,25211.1 82,75 2:\,265,81 9,266,38 4H,747,81 24S,7eO,02 b,320,:l48.12, 

44 91,705 m 0.004070 0,995930 0,244815 88,44 22,450.72 9,183,63 421,482,00 23b,m.64 5,81b,II)\\,31 
45 91,.312 ~II 0.OM500 0,995500 1),237109 94,38 21,655,60 9,095,19 199,031.'28 221,330,01 5,4S4,bia.lll 

'46 90,'/21 450 0,004950 0,m050 0,229045 100.09 2087'/.56 9000,81 377,375,68 218,234.82 5055,%7,OJ 
41 90,01 489 0.01)5410 0,994590 0,222417 105,34 20:122.25 6:900,72 356,496,11 209,134,01 4:b7a,2IU~ I 
48 S9,9B2 534 0,005930 0.994070 o.mm 111.41 19,383.52 8,795.38 336,373.66 200,333,29 4,321,715,24 
49 89,448 581 0.()Ob490 0,993510 0,2')8635 117,40 16,66(,98 8,683.97 316,990,34 191,5.37.91 3,9S5.3\U7 
so aa,G67 b34 0.007130 0.992870 0.~02068 124,1)9 17,957,15 8,566,57 29B,32B.3b la2,m.9~ 3,/'6a,3~l.03j 
~l BB,?3J 694 0,007860 0,992140 0.195707 13l.55 1!,~67,84 8,441,49 280,311.21 174,?&7,37),~7tl,'l~2·F: 
~i ~H,}1 758 O.I)')8~bO 0.991340 1),189541 139)15 lo,:192,75 8,310.94 263d03,3~ 165,~~~,SS 3,089,~",\,~7! 
1,3 o""dl 825 0.009:110 0,990490 0,183581 146,69 15,931,31. 8,17\'79 246,:JIQ.b. 157,: •. ,,94 2,S?6,Ao.IO 

I 
S4 B5.9!ib B97 0.010430 0,989570 0.177802 154.47 15,283.15 8,1)25,10 230,579.31 149,36~.15 2,580,017.11 
55 85;059 %8 O.Oll3BO 0,98B6Z0 0,112205 161.45 14,647,62 7,871),64 215,296,15 HI,l37.0:i 2,m,4~ti,la 

1

56 040'11 1045 0.012430 0,987570 0,166785 168,80 14025,11<' 1709,19 200,648.54 m 466,41 2 131,16:,0:: 
57 83;046 1:129 0,013590 0.986410 0;161535 11b.bl 13;414081 ,7;540,38 186,623,43 125;757,22 I;W,5Il,4'i 
58 al,m 1,218 0,014870 0.9 B 5130 0,156450 184,56 12,815,9( 7,363.75 173,208.60 116,211,,84 1,)46,a~O,1i5 

I S9 80,099 I,m 0.016350 0,983650 0,151526 193,57 12,227.98 7,179.19 160,392.66 110,553.09 1,573,68\.46 
• 60 79,300 1,426 0.017970 0,982030 0,146756 202.69 11,649.51 6,985,62 148,164.68 I03,6H.g9 1,4\3,266,SO 

61 77,954 1,543 0.019710 0,980210 ,0,142137 212.41 11,060,13 6,782.93 136,515,18 . 96,683.27 1,265,124.12 
62 76,4l1 1,667 0,021820 0,978180 0,137663 222,26 10,518,94 '6,570,52 • 12S,n5.05 B9,Y05,34 1,128,608,94 
63 H,7!4 I,m 0.023950 0.976050 0,133329 2~1.15 9,965,58 6,m,26 114,9!6,10 81,}3Q2 I,OO,3,m,~'1 
64 72,9:.4 ,1,916 0.O~b260 0,973740 ,0,129133 2,,9,63 9,420,74 6,117,11. 104,%0.53 76,~86,56 Se8,L~).)9 
65 71,038 2,038 0.Mb90 0.971310 0.125068 246,87 8,564,58 5,877,4B 95,529.78 70,869.H, 783,3Q7,'1Q 
b6 69,000 2,1551),031230·0.968770 0,121131 252,82 8,358.05 5,630.62 B6,045.20 64,99t.96 ,607,777,48 
67 66,845 2,268 .0.033930" 0,%6070 0,11131B 257,70 7,842,15 5,317,60' 7B,2B7,15 59,361.34 601,132.28 
68 64,577 2,380 0.036860 0.963140 '0.113626 2bl.92 7,337,60 5,120,09 . '70,445,00 53,983.55 522,845,\3 
69 62,197 2,507 0.040310 0,959690 0;110049 267,21 6,814,71 4,858,18 ,63,107.41 48,663.45 452,41)1),13 
70 59j6902,644 0,044300 0.955700 0.10b585 272,94 6,362.05 4,590,97 ,'5b)262,70 44,005,28 309,2'12.72 
71 57,046 2,199 0,049070 0,950930 0.103230 279,B5 5,BBS.86 4,llB,0149,900,b4, 39,414.31 333,O~O.02 
72 54,247 2,953 0.054430: 0,945570 ,0,099981 . 285,95 5,423.65 4,O}8.18" 44,011.79 35,096.28 283,I2UB 
73 51,'294, 3,016'0,059960 0,940~40 0.0%833/ 288,48 4,~66,98 3,7~2.2J·· 38,5B8.14 3I,05~,09 m'H7.5~ , 
744~,2J8, 3,1bB 0,0657100,934.90 0.093785 287.76 4,"~2,15 3,463,75 '33,621.16 ~7,30~.Bo 200,J.9+ I 
75 4~)OJO, 3,222,0,07151010/928490 0,090833,283,45 4,0'12,1)4 3,175,99 29,099,01 .3,8·12.11 166,90L9 i 
76 41,828 i," 3,244~'0.om50j 0,922450 0,087974 276.41 3,679,79' 2,892,54 ,'. 25,006,97 20,6~6.12 137,809.18, 
77 38,5B4, 3,237" 0,083900~ o.mloo 0,085205 267.13 3,287,55 2,616,13 21,327,19 17,773,58 112,802.31 
7835,347' '3,203:iO;990610~ 0;909390 0,OB2523 256,00 2,9\6,94 2,349,00, ': IB,039,63 15,157,45 91,m,12 
79 32,144 I' 3,14bJO"J97860~0.q02140 0,079925 243,53 2,569,12 2,093,00 15,112.69 12,8Q6.~S 13,415.\9 
BO 2~,m: 3,06qO.105770,~0!aq4230 ,0,077410 229.94 2,2H,]3 [1,849.47 12,~53.57 10,71i.45 56,3J2.~O 
81 2",931 I 2,97\[0,1145800,685420 0.074973 2\5,73 1,944.13I,bl9,53 10,,,08,84 8,86J.97 45,1"9..3 
82 22,960:'; 2,871'10.125060'$0.874940 0,Q72613 201.91 1,667.20 1,403,80 8,364,]2 1,246,44 35,450.39 
8320,089 ,; :2,m jO;I3710I)'~0,B6291)0· 1),070327 IB7,59 1,412.81 1,201.89 6,097,52 5,842.65 ~7,9tl~,6J 
R4 17,335.i 2,610;0 • .t505bO,{O.849440 0,068114 172.18 1,180,75 1,014.30 5,284,71 4,640,76 "O,3~tl,15 
85 14,725 i;\ ,2,43QO.lb5290; •. 0,8347100,065970 155,52 97\,40 842,12 ,4,103,96 3,626,46 15,lv,~.l4 
~6. 12,~91 :~ c.2!226'io.,lal1~OfO,BIB860 .: 0.0b3B93 137,75 785,31 • 68b.60: ~,p2,55 2,78U4 IO,qt9.4~ 
07 10,065 f' ,1,992" o.lmJo ,0.8021)50 ,0,061882 119,39 622.84 548.85 .,,,47.24 2,097.73 7,B"6.~. 
88~,073 c'j ,'I,lAO':O,21551P, ~iO',76H300,059934 ,101.00· 483,85, ,429.47 1,724.40 ,I,548.8B 5,519,69 
89b,P3 !' "H!I~i.~.4Ha~\9.7bbI50 0,058048· 63.~6' 367,62,,326,46 1,240,55 1,119,4\ J,m.3IJ 
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, ; 0, 00,000 :'3,08Q, 0;030800 0,969200 1.0000002,825,69 100,000,00 3,904.41 1,163,824.34 JO,~69.14 13,724,98a.a9 
196,920" 'i :150 0,001550 0.998450" 0.917431 126,25 88,m.43 , 1,078.72 1,063,824.34 26,663.93 12,561,164,55 

: 2 :90,770 , t ;;.l94, 0; Q00970 ,0,999030 0.841680 72.59 91,449,37 952.47 974,906.91 25,585.21 11,497,340.21 
, ,3 .. ' ;96,b76; .,1 ii66 0.000680 O,999J20 0,772183 46.76 74,651.61 879.89 B93,457.S4 24,612.71 10,522,431.:0 

• 4. ,96,610 ' A i~58' ~,OOObOO 0.999400 0,708425 37,70 6a,4~0.96 83:..1~ 818,?05,93 ?J,7S2.6~ 9,628,975,;6 
96,:152 :' .56 .OOO~BO 0.999420 o.mm 33,39 62,m,18 79J.U 730,364,97 22,919.71 8,810,1bQl J :96,4?b : ; ,;~1 .0005.30 O.m470 0.596167 27.90 57,5J7.H 762.04 681,612.79 22,124.28 B,059,&0~.ti6 

: 7 :96,445' ,i ; 470.000490 0.999510 0.547034 23.59 52,75B.72 m.14 630,075.3B 21,362.24 7,372,192.01 
',896398 ')';.'!45 0.000470 0.999510 0,501B66 20.72 48,378.91 710.56 577,3ib.66 20,628.10 6,m,IIU~ 
,9 ;96:353 i i! Ti42 '0.000440 0.999560 0.460428 17,74 44,363.60 689.84 528,937.76 19,917,54 o,lb1,Br2·22 
10 ;96,311 J:~ ,,~4h 0.000430 0,999510 0,421411 15.09 40,682.81 672.10 4ap74.16 19,~~!,70 5,m'h"~ 

111, ,96,210 i ~ ,.,41 ,0.0004500.999550 O.lB7:i33 15.29 37,301.79 656,21. m,891.35 18,"5J.60 5,1~I,dlil,ll) 
'12 96227 '[,;47 0.000490 0,999510 0.355535 15.n 34 212.04 640.92 406,591.57 17jB'19.~O ,4,707,m,15 
,1396:180'" ',,56,' 0.000590 0.999420 0;326179 16.76 .31;371.86 m.59 m,37q3 17,25a.4~ 4,1~(I,6\J,I'1 

14 96,124 .z d6 0.000b90 0.999310 0.299246 18.12 '28,764.77 608.83 340,999.D6 16,m.8~ 3,9,9,44[.60 
,: IS, ,96,058:;. ',79, 0.000820 J 0.9991~0 0.214538 19,90 26)17U8 590.71 ~lg,m.qO 16,024.~~ 3,5al,,4~""Jy 
-16 95,979, .;, '91 0.000950 0.9990"0 ,,0.251870 21.03 24,174.21 570.81 .80,863.32 15,4.53.:" 3,27!,LI.'),,,) 
,17, ,95,898', ;~I02 0.0010bO 0.998940 0.211073 21.62 22,157.14 549.79 261,689,1l 14,B62.~3 2,98~,34J,IB 
18' 95,7~6' 109,0.001140 0.996860 0.211994 21.20 20,306,03 528.16 239,531.97 14,112.H 2,727,b5!:~: 
19 '15,677 ,113.0.0011800.998820 0.194490 20,16 t8,60B.19 506 •. 96 219,225.94 13,784.58 2,480,12..." 
20' 9S Sb4 ".·113'0.0011800.998820 0.178431 18.50 17051.57 486;'80 200,617.75 13,217.b2 i,Lbo,b9b,7/ 
21; 95:451' -:;112; OiOOII7O: 0.998830 0.163698 16.82 15:625. 1~ 468.30 183,566.18 12,790,82 2,068,279.('2 
22 95,339 "~ 111,0,001160 0,998940 0,150182 15,29 14,318,17 451.48167,941.03 12,322,51 1.664.712.04 
23 95,226 ., 110 0,001150,0.998850 Oil37781 13.90 13,12Q.05 4}6.19 153,b22.~b 11,Ult.03 );!16,17!·~1 
24. 95,118,:108 0.001140 o,q98861) 0.126405 12.52,12,023,39 4.2,28 140,S02.d II,m.84 ,,:'6l,14d.)j 
25 95,O}O, '-;:108 0.001140 1J.99§8~0 0.115968 11.49' 11,018.10· 41)9.76 128,m.cl~ II,V\?.56 1;U2,t76'?:J 
26, 94,9.12.', 1090.001150 I). 99ijll"O 0.106393 10.64 10,096,86 398,2] 117,4bO.72 IO,bGJ.80 1,.,4,1,7.'0 
n 94,793' .1I0 ,O.OOlleO 0.996040 0.09761)8 9.85 9,252,5~ 3~7.63 107,363.90 1(1,m.S3 1,17~, IIF·,l~ 
28' 94,6e3' .,;tI12,O.001180 <),998620 0.089548 9.20 8,478.7.: 377.78 98,11[,33 9,ulb.9Q 1,001,)",,), 
29 1 94,571 ;-",1113 '0.001200 0.99B600 0.062155 8,52 7,769,44 368.58 89,632,61 9,m.12 y71,1:3L~~ 
30;94,458, .. ~116 0.001230, o.mEo 0.075371 8.02 7,119.41 3~O,Ob ~I,863.17 9,07O,S~ IiB[,5;9.~U· 
31. 94,3~2 :I ,; 121 0,001280 0.99B1~O 0.069148 U8 6,523.54 h2.~4 14,m.~~ 8,71~.4d 79~,n~.'1 
32 94,2d :,,127 0.001350 0.99S6~0 0.063438 7.3'/- 5,971.23 344."6 68,220,.. 8,l50.44 721,99 •• 44 
33': 94,094 " ",1350.001430 0.998510 0.058201) 7.21 5,470.30 336.97 62,242,99 6,014.07 6'j6,772.22 
~4 , 93,959 "i "1 144 0.001530 0.998410 0.053395 1.05 5)016.92 329.76 56,766.69 7,~~7.1~ 594,F9,~? , 
"5 93,815,.r 156 0,001660 0.990340 0.048986 7.01 4,595,63 322.71 51,749,77 7,v,UJ 5:l7,lb2"j) 
36 '93,659 ~ ';; 170 0.001820 0.998180 0.044941 7.01 4209.16 315.70 47 154.14 7024.62 481.,012.76 
37 93 j489 11 ':i' 1810.002000 0.993000 0.041231 7.07 3',854,61 308.69 42;944,% 6:71)8,92 436,BSg,?! 
38 93,302 ; ',; 206 0.002210 0.997790 0.037826 7,15 3,529.26 301.62 39,091).37 6,100.23 395,9l;,d 
39 93,096' "226o,oomo 0,997570 0.034703 1.20 3,230.71 294.47 35,561.11 6,\,90.61 356,B2).27 
40 .92,871) • ,t 249 0.002680 0.997320 0.031838 7.27 2,956.76 287.27 32,330.40 5,61)4.l5 321,162,10 
4.1 : 92,621 ",\274 0.002960 0.997040 0.029229 7.34. 2, 7tl5. 35 280.00 29,373.p 5'~l6.a7 2~~,m·7~ 
42 .92,347" ,! 304 0.003290 0.996711) 0.026h7 7.47 2,474.63 272.66 26,668,,0 5,2"0.87 2J1,J:J~,t. 
43 '92,043' ;'; m 0,01)3610 0,99B30 0.024584 1.62 2,262.83 265.18 24,193.67 4,'nUI m,US9.8~ 
44';91,705 ',/313:0.0040700.995930 0.022555 7.12 2,1)68.36 257.56 21,930.84 4,6'l9.03 208,1:96.15 

I 
45 91,332," 4110.004500 0,995500 0.020692 7.80 1,889.86 249,84 19,8b2.48 4,Ql.47 lG6,165,:l!) 
46 90,921 '.' 4S() 0.004950 0.995050 0.018984 7.84 1 726.02 242.04 17972.61 4 19t.L3 16b,~(J2.B2 

i 47 90,471 ! 489 0,1)05410 0.994590 0.011416 7.81 1;515.67 234.20 16:246,60 3;14,/,59 14il,~!I).il 

\

48 89,'182 ; •. :534 0.005930 0.994070 0.015978 7.63 1,437.75 226.39 14,b7M3 3,715.lB m,dUl 
49 89,448 ;' \581 0.006490 0,993510 0.014659 7~81 1,311.21 218.56 13,233.183,488.99 118,0\2.68 
50 88,B67 .,,' b34 0.007130 0.992870 0.0\3449 7,82 1,195,.13 210.75 11,921.97 3,270.43 IIH,m,~o 

i 51 88,213 694 0.007860 0.992140 0.012338 1.86 1,088.63 202.93 11),726.84 3,059.68 n,~SI.~.\ 

1

52 87,539, ·758 0.008660 0.99\.H0 0.011319 ·7.87 990.89 195.07 9,638.21 2,~56.7b 82,13:1.t9 
53 66,781 . 825 0,009510 0.990490 0.010385 1.86 ~(11.20 187.20 8,647.32 2,66l.69 72,492,48 
S4 &5,956 897 0.010430 0.989570 0.009527 7.S4 818.93 179.34 7,146.1l 2,m.~9 63,845.lb 

I 
ss 85,lm 968 0.01l3BO 0.98BFO 0.008741 7.76 '743.47 171.50 6,927,20 2,2Z5,1~ 56,'!'19<~ 
56 84,1)91 1,045 0.012430 0.987"70 0.008019 7,69 674.32 163.74 6,183.73 2,ld.6J 49,II1.b, 

I 57 83,0461,129 O.01359() 0.986410 0,007357 7.62 610.\95 156.05 5,509.4] 1,959.92 42,988. I') 
i 58 al.m 1,218 0.014870 0.985130 0.006749 7.54 552,89, 148.43 4,898.46 i,80).:;7 37,m.d 
i 59 80,699 I,m 0.016350 0.983650 0.006192 1.49 499.69 14o.B9 4,345.57 1,655.44 32.531).24 

60 79,33;) '1,426 0.017970 0.982030 0.005681 7,43 450,94 133.39 3,845,87 1,514.56 2a;214.6) 
61 77,954 l j 543 (l.OI9790 0.960210 0.005212 1.38 406.28, 125.96 3,394.93 1,381.16 24,~6il.7'i 
62 76,411 1,667 0.021820 0.978180 0.004181 7.31 365.35 118.58 2,%8,65 1,255.2\) 21),91).06 
63 74,7H 1,79\1 0.023950 0.970050 0.004387 7,20 327.07 111.27 2,623.31) 1,136.62 18,(11)5,21 
64 72,95-1 1,916 0.026260 0.973740. 0.OO~024 7.01 293,60 104.07 2,295.43 1,025.35 15,3:31.10 
65 7l,03B 2,038 0.028690 Q.971310 0.00,3692 6,90 2bUB 96,99 2,001.8:1 921.28 1'1,086.'16 
b6 69,001) 2,155 0.031230 0.968770 0.003387 6.70 233.72 90.09 1,739.55 824.29 11,084.65 
67 66,845 2,268 0.033930 0.9660)0 0.003108 6.47 ',201.73 63.39 1,505.83 734.20 9,m,l~ 
68 64,577 2j 380 0.036860 0:%3140 0.002851 6.23 184.11 76.91 1,298.1;~ 650.81 7,8)9.27 
69 62,197 2,507 0,040310 0.959690 0.002616 6,02 162.68 10.70 1,113.91 573.8a 6,54:.1& 
70 59,690 2,M~ 1),044300 0.955701) 0.002400,' 5.82 143.23 64.69 951.31 503, ltiS,427, 19, 
71 5",046 2,799 0.049070 0,950930 0.002201' 5.65 125.59 Sa.Bb 808.(17 4'JS.49 4,475,86 
7254,247 2;953 0.05H30 0;945570 0.002020 5.47 109.56 53.21 6B2.48 3'19.63 ,),bbUl 
13 51,2Q4 3,l)Ib 0.059960 0.940040 0.001853 5,23 95.1)5 47.14 572,92 326.41 2,9BS.Ji 
74 48,219 3,168 0.065710 0.934290 o.oomo 4.94 BI.97 42.51 477.88 m.b8 2,m,ll) 
75 45,1)5(' 3,222 0,1)71510 0.928491) 0.001560 4.61 70.26 37,57 395.91 236,16 1,95U1 

: 76 41,828 3,244 0.077551) 0.922450 0,001431 4.26 59.85 32.96 325,65 196.59 1,S'lB,b2 
77 38,~84 3,237 0.08391)0 0.916100 0.001313 3.90 50.65 28.70 265.8!) 165.63 1,212.9d 

; 7a 35,317 3,203 0.090610 0.909390 0.001204 3.54 42.57 24.BO 215.15 136.93 947.18 
79 :~2,144 3,146 0.«91860 0.902140 0.001105 3.19 35.51 21.26 172.5B 112.13 m.(;! 
6() 23,)'98 3,067 0.105770 0.894210 0.001014 2.85 29.39 18.08 137.07 90.67 !:'S'I.45 
81 25,i31 2,971 0.114SEI) 0.885420 0.000930 2.53 24.11 15.22 107.67 7!..79 m.3B 
B2 22,960 2,B7I 0.125060 0.874940 0,000853 2.25 !9.59 12.b9 8Ub ~7.57 314./1 
£$ :(1,,'69 2,m 0.137100 0.8629(,0 0.000783 1.98 15.72 10.44 63.97 44.Sd 231.!~ 
84 17,.335 2,610 0.150560 0.849440 0.0007IB 1.72 12.45 8.46 ~8.25 34,H tu.ld 
~5 14,m 2,134 0.165290 0.811'110 0.000659 1.47 9,/0 6.74 .35.80 25.91 113,93 
a6 I~,m 2,226 0.161140 0.818860 0.000604 1.23 7.43 5.27 26.10 19.23 63.13 
87 \(;,065 1,992 0.197950 0.802050 0,('01)554 1.01 5.58 4.04 18,67 13.95 57.1)$ 
8& 6;:l73 1,740 0.215570 0.784430 Q.\)1)i)S09 0).81 UI 3.03 13.09 9.92 3&.16 
8'1 6.133 1,481 0.23:5B50 0.766150 0.000467 0,63 2.96 2.21 6.98 6.89 25.27 
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o 100,000 2',475 0,0247500.975250 1.0000002,402.91 tl00,OOO.00'IJ,521.52 2,96B,953.55 762,643,2Q 75,740,66t.bO 
I 97,525 '140 0.001440 0.998560 0,970674 131.96 94,684.47 11,118.61.2,868,953.55 749,121,66 72,771,708.05 
2 97,385 75 0,000770 0,9992300.942596 68.64 91,794,70 10,966.64,2,774,269,09 ',738,003.08 69,902,754.50 
3 97310' 54 0.000550 0.999450 '0.915142 41.98 89052.43 10,918.01' 2 be2 474.38 727 016.43 67,128,485.41 
4 97;256 49 0.(100500 0.999500 0,888487 42.27 86:410.70 10,B70.(3) 2:593:421.95 716:098.43 64,446,011.\)3 
5 97;207 43 O.OOOHO 0.999560 a.862609 36.01 83,851.61 10,827.76 2,507,011.25 705,F8.40 61,~52,5~~.q~ 
6 97,164 37 0.00038\) 0.999620 0.837484 30.0B BI,373.32 111,79\,75 2,423,159.64 694,~~').64 511'"45,51i.~. 
7 97,127 33 1).000340 0.999660 0.813092 26.05, 7B,973,14 O,7b1.b62,3H,7B6.32 683,608,89 56,m,418.IS 
B 97,094 29 0.000300 0.999700 '0.789409 22,23 70,646.90 10,135.61 2,2b2,813.IB 612,847,23 '54,j~v,oJl.d6 
1 97,1)65 27 ~.(1)O280 0.999720 0.766417 20,09 H,392.24 10,713.39 2,186,166.28 662,111.61 52,~17,2!2.~J 

10 97,(118 26 0.000270 0,999730 0.7H09~ 18.78 72,205.39 10,693.30 2,111,774.04 '651,398,23 50,13I,652.4Q 
\I 971)12 26 0.000270 0.999730 0.722421 18,24 700a3.53 10674,51 2039,569.66 ·640704.93 48,OI9,678.J6 
:2 9b:9B6 2B 0.000290 o,q99710 0.701380 19,07 68:024.03 10:656.28 1;969,485.12 63O:03Q,42 45,980,309.70 
13 96,958 29 0.000300 0.9H700 0.680951 19.17 66,023.68 1~,637.21· 1,901,461.09 m,m.14 44,OIO,BH.Sa 
14 90,929 32 0.000330 0.999670 M6111S 20,54 64,081.49 10,618.04 1,835,437.41 "008,136.93 42,109,163.49 
15 96,897 34 0.000150 0.999650 0.641862 2t.19 62,194.50 10,597.50 1,771,355.93 599,116.89 40, 273,92b.07 
16 96,863 37 0.000380 0.919620 0.023167 22.39 60,361.82 10,570.31 1,709,161.43 587,521.3~ 3B,502,570.!5 
17 96,026 39 1).000400 0.999600 11.605016 22,91 58,581.32 10,553.93 1,648,199.61 576,945.08 36,793,400.72 
18 9&,781 42 Q.000430 0.999570 0.581395 23.95 5b,B52.16 10,531.02 1,590,218.29 S66,m,IS 35,144,b0'/.11 
19 9b,745 44 0.000450 0.999550 0.570286 24,36 55,172.32 10,507.cr1 1,533,31,6.13 555,860.13 33,554,390).32 
20 9b 701 45 0.1)00470 0.999530 0.553076 24.19 53541.00· 10 482.70 1 47B 193.80 545353.07 32,0'II,02UO 
21 9b;b56 47 0.000490 0.999510 O,537m 24.53 51:957.36 10:458,51 1:424:652.80 534;8'IO.3b 30,542,831).a~ 
22 96,609 4B 0.000500 0.999500 0.5Z1B93 24,32 50,419.51 10,433.99 1,372,m.44 524,411.85 29,IIB,17E.i';1 
23 96,561 50 0.000520 0.999480 0.506692 24.60 48,926.66 10,409.66 1,322,275.93 m,m.86 27,m,4a2.b5 
24 96,SII _ 52 0.000540 Q,999460 0.491934 2U4 {~7,477.02 10,385.07 1,273,m.27 503,56B.20 26,423,206.7, 
25 qc,m '54 0.01)0560 O.mHO, 0.477606 25.04 46,067.92 10,360.23 1,225,872.25 493,IB3.13 15,149,85?45 
26 96,405 57 0.OI)05~0 0.999410 0.463695 25.66- 44,702.49 10,335.19 1,179,804.33 482,822,90 23,m,9tl".21) 
27 96,348 59 0.000610 0.999190 0.4501B9 '25.79,. 43,374.82 10,309.53 1,135,101.84 472,487.71 22,744,180.87 
28 96,289 61 0,000630 0.999370 0.437077 . 25.aQ 42,OB5.68 10,283.H 1,091,727,02 162,178,18 21,609,079.04 
29 96 na 63 a.ooma 0.999350 0.424346 25.96 40834.00 10251.86 1049641.34 45l 894.43 20,~17 352,01 
30 96;165 65 0.0006BO 0.999320 0.411987 26.00 39:bIB,71 10:231.90 I:OOB:a07.3~ 441:636.~7 19,m:710.bl 
31 96,100 .69 0,000720.0.999280 0.399987 26.BO ... 3B,43B.7b 10,205.90: 969,18B.63 431,41)4067 18,458,903.31 
32 ,96,031 '75 0.000780 0,999220 0.388337, 28.28 37,292.39 10,179.11 ,930,749.87 421,199.76 17,489,714.71 
33 95,956 82 0.000B50 0.999150 0.317026 30.02 36,177.93 10.150.83 ,893,457.47 411,019.66 1/t,5S8,96U4 
34 95,674 .8B 0.000920 0,999080 0.366045 31.27 35,094.19 10,120.B2 B57,279.54 400,86B.82 IS,m,50!.37 
35 95,786 '96 0.001000 0.999000 0.355383, 33.12 34,040.75 10,089.54 822,185,35 39Il,74e.OI 14,aOB,221.:ii 
36 9569iJ 104 0.001090 0.998910 . 0.345032 34.84 33,016.15' 10,056.42 78B 144.60 380.,659.46 11 9H6.042.'B 
37 95:586 III O.OOllaO 0..998820 0.33498,3 36.75 32,019.68 10.,021.58 755:129.45 370,61)2.04 13:197,097.68 

I 3a q~,4~3 122,0..001280 O.m720 0.325226 38.52 31,050.32 9,984.83 '723,108.77 3bO,5BQ.~b 12,44:,769,43 
; 39 l~l}jl 132 O.Q013dO 0.998620 O.31575~ 40.47 30,107.4Z 9,946.31 '692,058.45 3SIJ,59:J.b.3 11,719,660,67 
: 40 95,219 142 0.001490 0..996511) 0.306557 42.26 29,19Q.04 9,905.84 661,951.03 340,649.32 II,G27,bI)2.::: 
141 15077 153 0.0.01610' 0.998390 '0.297628 44.21 28,297.58 9,863.58 032,761.00 330,743.48 10,305,651.18 
142 94:924 (16b!'0.001750 0.998250 0.28895946.51 27,429.:7 9,dl9.37 604,4b3.42 320,B19.909,732 /R9(J.IU 
i 4J 94,r5~ .; \~Ii 0.901910; ~.9981)90 0.280543 49.30 26,583.69' 9,712.80 577,O~4.2b 311,060.53 9,FS,4t~'ib I H H,"7, "B, 0.0020'11) 0.997910 0..272372 52,36 25,7bO.1I 9,723.50, 550,4:i0.S7 301,281.73 S,.)51,31""t1 
I 1~ 91.379: ':218';0.~0231v.f' 0.997690 ,0\264439 55,97 h,957.45 ,9,67!.14524,690.1b 291,564.2~ 8,0i)0I'141.~( 

1'0 ,, 94 dal; ~.240!',O·~~l5~O,;r?!~9mO . o.,?Sb737 59.~2 24,I74'F ~,,6L.17 m,133.01 ~e!,8~,}.01 7.~76,,;:~.t~ 
U .93.12," , 266, ~.oc.(ai'\h ~.q9)IN .0 .. 49259 64.v7 23,410.03,9,555.35. m,~58.H 472,2, ... 91 b,¥76,51~.41 

I 49,9S, m i ,l:, ;,293,; 0,0031 0;1 0: 796810 '., 0, 24t m '6B. 84 22,664. 40 " 9,490.98" 452,147.81 262,722.56 6, ~oo, %0. iH 
49 ,93,;362:; ':, 323;,0,0034.0"1' 0.996540 0.n4950 73.68 21,935.43 9,422.14' 429,493.41 ~5~,23l.Sa g,lHB,uiH2 
~O ,93,039 ':'1 ~m? O,0039vO ,0,996200 0.228107.' 78.40 21,212.B5 9,348.46 407,547.98 443,809.44 ",619,32d.8\ 
)1. 92i,bij5 " ','} ,38510',°04150,(0.995850 ·0.221463 82.18 20,526.32 9,270.06 386,315.13 ,34,460.9a 5,211,78i).~, 
52.' 92t'300 i' ~i416:; 0;004510,:'0.995490 0.2150n 86.84 19,845.68, 9,187.28 . 365,798.81 ni,190.92 4,825,4~5.)(' 
53; 91,B~4 I, !~4-48;:,Q;004a80:.0.995120; 0.208750 , 92.80. 19,180.81 9,IOO.Hc345,953.13 216,003.04 4,m,~5b.a9 
t~ 91,4ib i i~ m,:o.005280,;,0.994720 0,202670' 9".04 18,531.35/",9,009.65 326,772.32 206,903.2 i) 4,1l3,;03.7b 
,JJ 90,9JJ., ~ 520-.0,005720 ,0.9942BO 0,196767 99.H, 17,896.56,' 9,914.61 308,240.97 !97,693,5~ 3,7Ub,.J1.H 
56! 90,m [' :'; 562,0(006220,,0,993780 ,0.191036 ,104.24 17,215.9-7\ 8,815,27 290,344.40, 168,918.94 3,476,690.40 
57:. 99,B71 :; }60BJ,o;a0677C,M9l230 0.IB5472 109.48 Ib,6b8.55' 8,711,03 2~3,068.H 180,163.68 3,188,546.07 
58, .89,263 I't i~,6bO~ O,00]390i:,0.992610 0,180070 115.38, .. 16,073.57 8,601.55, 256,399.89 m,452.6' 2,~~5,277.64 
5~ ,88,6cll :. ,~}'17; 0.00B090, 0,9,91910 .0.174825 .121.70. 15,490.03,9,486.17 ,240,326.31 J62,851.09 2,6"S,a77.75 
60 i ,B7 B8b , i-l '7810" 0008890:'0.991110 '0.169733 '12B.70 14,917.16 8364.47 m 836.29 154164.93 2,418,551.44 
61; ;B7;105 ,;' l852~ 0)009780',),990220 0.164~a9 136.31· 14,353.98 8;235.77 209;919.13 14~:OOO.46 2,193,715.15 

162 B6,253 ',l 932j 0.01080010.989200 0;159~90 144.71 13,799.59 8,099.46 195,565.14 137,764,69 1,983,190.01, 
i 63~ 85,321 ! '; ;\,017, OjOII920,1'0.988Q81) 0.155330 . 153.37 :, 13,252.90 7,954.69 181,765.55 129,665.23 1,788,23O.aa· 
; 6H 84,304), ~1,rOq, O,OI3160";'M86840,'0.150BOb 162.37' 12,713.527,801.32 .-168,512.66 \21,710.~5 1,60b,m.33 
I 6".: B3,I95 ; :1,20L 0.014530,,0.985470 0.146413 171.86 12,IBO.a5. 7,638.95 .155,799.14 113,909.23 1,437,952.67 
I 6b ,i 81,986 MI,ml O;01.b090);Oo9B3910 0.142149 182.03 1I,65t21 1,467.09 143,616.28 IOb,270.1u 1,262,151.54 
1 67,0 80,6b7:· '1,43B,O.OI7830'i,~O,982170 0,138009 192.6BII,132.73 7,285.06 131,964.07 9B,8113.19 1,138,535.25 
'I bB' 7~,229', 1,573,0,,)19850/.0.990150 0.133989 204.63 10,615.80 7,092,3B 120,8JI.34 91,5ia.14 I,OOb,S7LjS 
, 69 .77,b56 .tl,731.l0.1)22319:,O.977690 0.130086 218.87 10,101.98 6,887,75 110,215.54 84,42?74 8?5,7,l9.~41 

70 75,923.' 1,916 0.02523v· 0.974770 0.126297 234.94 '9,5B8.87 6,668.88 100,113.56 77,538.1J1I lIS,511.JO I 
71 '74,007 '2iI3-3>O,028820:0.mI80 0.122619'c253.93 9,074.65 6,433.94 90,521.63 70,869.12 675,41tJ.7:'j 
72 71,874 2,371 0.032990,0.967010 0.11904] i 274.04 8,556.41 6,180.02 91,4~')'03 64,415.16 584,6il6.\i}' 
73 69,503 2,607 0,037510,0.962490 0.115560, 292.54 8,033.16 5,905.97 72,B93.b2 5a,255.16 S03,4lb.iJ1 
74 . 66,896 2,8440,042510 0.957490 0.112214 309.B4 7,50b,64 5,b13.U 64,860,47 ~2,m.19 4S'),54;.42 
)5,64,052 3,066 0;047B70 0.952130 0.108945 314.30 6,978.16 5,303.59 57,3:53.83 46,735.75 J65,681.95 
76' 60,996 3,282 0.053810 0.946190 0.105772 337.03 6,450.61 4,979.30 50 1 375.67 'Il,m.lt JOB,m.12 
77 57,704 3,489 1).060470.0.939530 0.102691 341.85 5,925.70 4;642.26 43;925.05 36,452.36 257,952.45 
78 54,215 3,669 0.om80 0.9.32320 0.099700 !55.15 5,405.25 4,194.41 37,999.35 31,61(i.u) 214,1);f,<\':. 
79 50,546 3,820 0.075570 0.92H30 0.096796 358.99 4,892.67 3,939.26 32,594.10 27,516.li 176,01B.05 
30 45,726 3,921 0.084050 0.915950 0.093977 358.30 4,297.20 3,58('.27 27,701.43 2:5,576.'13 I~J,4J3.~4 
31 42,799 4,004 0.093560 0.906440 O.09i240 354.68 3,904.98 3,221.97 23,404.21 19,996.65 ll5,m.')1 
02 .36,795 4,031 0.103900 0.996100 0.0665B2 346.68 1,416.56 2,B67.29 19,499.26 16,774.66 92,3;8.26 
83 ·34,764 3,998 o..1150QO 0.e85000 0.086002 331.82 2,989.79 2,520.61 16,062,70 13,907.41) 72,819.U2 
84 10,166 3,9050.1268200.873180 0.063497 316.56 2,568.88 2,186.79 13,072.92 11,38b.18 56,76U: 
8S 26,864 3,741 0.139260 0.B60740 0.081065 294.43 2,117.74 1,8N.23 10,504.03 9,199.n 4!"b91.4\1 
66 23,123, 3,521 0.152280 0,847720 0.078704 269.05 1,819.a8 1,575.80 B,32b.29 7,319.70 3J,18Ul 
37 19,602. 3,250 0.165800 0.834200 0.076412 241.11 1,497.83 1,306.75 6,506.~1 5;753.97 24,Bb3,D7 
8B 16,352 2,939 0.179760. O.B202~0 0.074186 211.68 1,213.10 1,065.64 5,008.58 4,447.22 lB,356.bt 
aq 13,413 2!60,~_O.194~~J~~~5~~0_,0:~2~~.!E~~_,. 906. OB 853.96 3,795.41 ~,,3eJ~! .. ·, IJ,m.os 
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--0-' i OO:OOQ-'- :.~ -2~4 75"-0: 02 4750( -0 :97 ;z;o-'-i: QOO('OO-2~397: o~~~i ~o:ooo :OQ ~i:ii:B30:25--2 ~BOO:9 74:i j----6 36 ~bO;: 0 j --6~ :753 ~ oo~: 23' 

1 n,525 " l.l40 9.001440.0.998560 0.968523 131.33:94,4S5i21"·~q,m.15 2,7\10,974.11 624,774.820:3,952,034.13 
2 91,385 "L7s, 0.000170 0.999230 1).938037 68.14 91,350.71 9,301.83· 2,606,518.90 615,34l.b7 6:1,251,001).\12 
1 97,310 ,::. i/ 54 0.000550 0.999450 0'.908510 . 47.52 SSI~01.13 9,233.69 2,515,168,19 b06,019.3~ bO,M4,S4!.11 
4 97,256 i ~l 49,0.000500 0.999500 0.879911 41.76 05 1576.82 9,186.17'. 2,426,761.06 596,806.1~ S8,I29,377.n 
5 97,207.' I 43 0.000440 0.999560 0.652216 35.49 62,84l.36 9,144.41; 2,341,184.23 587,6\9,98 55,702,olt.a7 
6 97,I64il 37 0.000390 0.999620 0.825391 29.59 SO,i9B,27 9,10B.92 2,25B,m.67 57B,m.57 53,36I,ri7.6J 

.7 97,127'; 33 0.000340 0.m6bO 0.799410 25.55 77,644.30 9,079.34 2,178,114.01) ~69,3~6,~5 5\,\23,\I~'\'/i: 
8 97,094 ,29 0.00v300 0.999700 0.774247 21.75 75,174.74 9,053.79 2,100,500.30 "bO,207.A ~&,~d,ii\',IJ 
9 97,065 27 0.000280 0.999720 0.749876 19.6r 12,786.71 9,032.05 2,025,325.57 551,233.51 46 I B24,139.tl6 

IQ 97,038 ,26 0.000270 0.999130 o.72bm 16.29 70,476.00 9,012.44 1,952,53B,B5 542,201.46 44,7t;-/,II~.31) 
11 97,1j!2 .~:\ 26 0.000270 0.999730 0.703411 17.71 6a,m.J4 8,994.15 1,&82,062.85 533,I89.v2 42,B4b,~/~.4'l 
12 96,936 ..: 28 0.000290 0.999710 0.681270 16.48 66,1)73.65 6,976.44 \,813,823.52 524,194.87 40,964,51:,59 
13 96,'1~S 29 0.000300 0.999700 0.6599~0 IB.53 63,975.38 6,957.96 1,717,749.86 515,218.41 ,J9,15~,6~-l.QB 
U 9b,U - 32 0.000330 0.999670 0.639056 19.81 61,943.09 9,m.43 1,683,774.48 506,260.40 37,40.,1-9 .• \ 
\5 96,397 .34 0.001)350 0.999650 0.618941 2Q.38 s~,m.50 8,919.62 1,b2!,8~1.39 497,321.05 l5,7I9,lbU3 
16 96,063 . 37 0.000380 0.999620 0.599458 21.48 56,~b5.349,899.24 1,561,857,89 4~B,'I)J.4~ 34,09~,33~.)'\. 
17 %,626 39 0.01)0400 0.999600 0.580509 21. 93 56, .16. IJ 8,817.76 1,50,1,192.55 4N ,JOI.lu 32,53",17" ~5 
IB 96,787 42 0.001)430 0.999570 0.562314 22.B7 54,424.69 B,aSS.as 1,447,516,42 470,624.42 5I,0)\'6U2,';lj 
19 ~b,H5 H 0.01)0450 0.999550 0.544614 23.21 52,caa.69 B,8-12.9b 1,313,15I.n 461,76B.bl) 19,564,iOo.10 
20 16,101 45 0.01)0470 0.999530 0.527471 22.99 51,007.00 8,809.75 1,340,%3.('4 452,935.64 28, \9(1,954.15 
21 ,6,656 47 0.000490 0.999510 0.510868, 23.26 41,.)78.46 8,786.76 1,289,456.05 444,125.89 26,850,411.7; 
22 9b,~0, 48 0.000500 0.999500 0.4~4797 23.00 ~7,BOO.92 6,763.50 1,240,077,52 4J5,m.14 2'3,%1,0:,:3.66 
23 16,561 50 0.0\)0520 0.999480 a.mm 23.21 16,273.'29 8,740.5Q 1,192,276.66 m,57S.U 24,.j2lj,'/JU,i); 
24 ib,511 52 0.001)540 0.'199461) 0.464129 23.38H,793.54 8,717.29 1,146,001.37 417,BJ~,13 21,126,6al.", 
~5 ~6'H " ~\ 0.0,)0560 O'199HO O.449?19 23.51, ·;3,~5B.a5 8,69.3.92 1,12!,~~9.S~ 409, lH'o~ ~I,-i~2,67H4' 
"6 10"U, "7 0.000590 0.'199410 0.435370 24.03. 41,171.84 8,1.70.41 I,O"7,BA.Q9. 41) I.I,L,.9 •• o,8al,4L~'J n 16,HB 59 0,000610 0.999390 0.421666 24.10 41),b26.b6 8,646.37 11015,879.15 391,753.:.1 1~,82-J,611,:: 
28 ~~,2Ei 61 0.1)(,(,630 0.999310 0.408393 24.13 39,3~,l.76 8,m,'iB 975,l5l.4~ 30),107,14 IS,B07,/3n,,)7 
29 '1~,l'i" 63 0,1)00651) 0.199350 0.3955,38 24.1,) 3B,1)61.83 8,5'18.15 935,926.74 3/4,484.66 17,63~,~6~.~J 
30 96,;t~ 65 (1.000bBO v.·i9q~20 0.383(1B8 2U2 .16,639.63 8,574.02 B97,B6~.90 365,880./1 16,B96,J5U~ 

1
31 96,1(10 69 0.000120 0.99'1280 o.mm 24.80 35,b55.H 8,549.90 861,027.28 3J7,3i2.b9 1~,91il,b~'i.9!' 
32 96,O~i 75 1).0Ij0780 0.999220 0.359356 26.10· 3~,:'Ob.77 8,525.10 825,371.37 348,762.80 15,W,6b2.65 

'n 95,156 8'2 0.000850 0.99'1150 O.3480}9 27.64 33,m.44 8,499.00 790,862.59 340,2'17.69 14,312,211.29 
'3\ 1},eil ea 0.(10092') 0.9990BO 0.3370a4 2B.73 32,J\1.56 8,471.36 757,466.16 m,m.6~ 13,521,G,~i 
J~ ?PB4 96 q.UOlqOO O.~!91)OO I).mm 30.35 31,271.59 8,442.63 725,148.56 321,267.3) 1?,763.,!6H~ 
30 ~j,o'iu 1')4 U.')0Iu9(1 O.1'i9910 0,316197' 31.85 JO,25b.~O 8,412.28 693,676.99 314,B1;')0 12,'n~,t::,.9: 
17 ~5,sa6 11~ 0.(101190 0.198820 0.306244 33.52 21,m.65 8,380.43 663,620.10 3(lb,412.~2 !l,3\4,m.% 
.:,8 95,m 112 0.1)01280 0.998720 0.196604 35.05 2&,317.72 8,346.91 634,341.44 29B,031,~O 10,6BI,3Ib.Be 
39 )'5,351 t32 0.(11)\380 0.998620 0.29726B 36.13 27,191.32 8,311.86 61)6,029.73 269,685.09 10,046,969.42 
40 1~'ni l'1? ').1)1)1-190 0.99~510 0.278226 38.26 ~~,~~2.39 8,275.14 m,63S.4~ 2Hl,37,}.U ?d4IH~H~ 
4\ 1J.,),7 IS.) v.OIJl610 ,).99d3QO u.269468 39.93 [_,""1).23 8,2Jb.B7 "",,146.U. 271,1)9~.09 b,tib."J"",, 
4~ 1~,1'\ Ibb 0.\)1)1750 0.996250 0.260986 41.96 24,173.85 8,196.94 526,575.79 204,861.2\ B,~tO,m.:i 
4.} 14,7S: lel (i.00\910 0.9QS090 0.252771 4t31 2!,m.09 B, 154.98 501,751.9~ 'LS6,cbU7 7,IB;,c2'l.~a 

"1~ "'~Ji' 1118 ~.\i\i20~O 0.991910 0.244815 4b,95 2'5,153,93 6,IIO.b7 47'1,799.as 248,jO'l", 1,2tll,UI7.·jj 
i~ 1'I,37i 1lB 0.00)2310 O.m6N 0.237109 5~.06 22,315.07 8,06-3.12 454,64b.02 240,399.~' O,U04,liJ!,~il 
46 -i, :t,: 2;(. 0.0(,~::50 0.997450 M29645 53.~,B 21,m.61 B,013.66 m,267.95 m,m,9(' h,341,4'H.6) 
47 ,;"i',1 266 1).,)OJ2B31) 0.997170 0.222417 57.30 ~'),aa9.59 7,960.28 410,644.3~ Z24,32UJ 5,917,\0},72 
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PREFAa;: 

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. 

IWmMAR& 1Vl'~tVYt<~~Sll,[,JEgl 
~ANE VG D(t:~ifjM:r·· ."V. 
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SECTION 1. LIFE INSURANCE 

1.I.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 old Greek times, church community used to pay a certain 

premium at certain intervals or at one time in order to compansate 

their funeral expenditure when they are decesead. However, actu~ 

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 each other formed collective funds 

in order to help needy people. 
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Between 1950 - 1965, life insurance had the best time among 

classical insurance branches, specially 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 Undeve10pment 

We can briefly summarize the basic reasons why life insurance 

could 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 persone1 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 acquire one 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 spread wide , 

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 still a 

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 

not 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 we11.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. 
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SECTION 2. FUNCfIONS 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 1. 

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 

Hhich 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 11. 

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 annuity insurance, mortality tables Hhich are prepared for both 

sexes and which are based on 1970 statistics, are shown in Appendix 

III with different interest rates. 

Functions that are interrelated to age in mortality table 

are called" Mortality Funtions " 

2.1.1. 1 Function x 
1 represents the expected number of survivors to age x from 

x 
the 1 newborns. 

o 
2.1.2. r x Function 

For any x age, the rate of reduction of 1 divided by 1 value 
x x 

gives the force of mortality and expressed as JUx' For the equality 

of this expresion see the formula (2.2) 

2.1.3. d Function x 
This function shows the number of death between the age x 
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and x+l. For the equality of this expresion, see the formula (2.6). 

2.1.4. Probability of Life P and Death q x x 
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 P .Its formula is given at (2.8). n x 
2.1.5. Complete Expectation of Life e 0 

x 
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 

e 0 and short living hope e is explained in the formulas (2.13) and x x 
(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 D , N , S , and death commutation x x x 
functions C , M , R • x x x 

2.2.1.1. Life Commutation Functions D , N , S x x x 
The present value of one lira to be given at 1 persons or x 

to be taken from them at age x, is shown as D and defined in the 
x 

formula (2.15). 

As w is expressed the limit age in mortality tables, the 

sum of D is N and the sum of N is S • Both are expressed in the x x x x 
formulas (2.16) and (2.17). 

2.2.1.2. Death Commutation Functions C , M , R x x x 
The present value of one lira at birthdate to be given at 

d people that are dead between the ages of x and x+l are expressed 
x 

in the formula (2.18). 

the sum 

From the age of x to w limit age, the sum of C 's are M and x x 
of M 's are 

x 
2.2.1.3. T x 
T function 

x 

R • Both of them are expressed in (2.19) and (2.20) 
x 

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). 



- 7 -

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 Immediate 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 a and defined in the formula (3.5). 
x 

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 
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period. The above mentioned premium is expressed by the symbol 

and defined in the formula (3.14). 

., 
a 

nl x 

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 annuity 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 as a 
In x 

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 Annuities 

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 a and defined in 
npn x 

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 11. 

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 

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 (la) and equivalence of the expression is 
x 
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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 as (la) and 
nl x 

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 as (la) . In 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 I (la) and n m x 
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 ~ears of age symboled as a (m) and the equavilance x 
of this expression~hown 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 analysed 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 A and its equivalence is calculated in formula (3.67) x 
3.2.2.2. Present Value of Deferred Capital 

Unit value capital and its present value symbol that is deferred 

for n years is A and equivalence of this expression is given in-nr-x 
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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 Ax:ru and 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 ~Ax:m 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 analyse life 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 

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 (lA) and equivalence of this expression is shown in 
x 

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 (lA) and 
III x 

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 (lA) 
III 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 

which increases arithmetically at age x, is 

m years temporary capital 

symboled as I (lA) and n m x 
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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 YF, n years deferred nIYP, n years temporarily 

I 
YF and m years temporarily and n years deferred I YF • n n m 

, 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 = z / a . It is also possible to obtain different insurance types 
x 

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 x+n 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 IYF(z) = z / a 
n nl x 

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+n years, a lira of capital that he will 

leave to his family afterx+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; YP(z) = z / a 
In In x 

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 x+n 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 YP(z) = z / a 
nlm nlm x 

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 alive,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 yea~s, 
a number of years that he has lived, see the formula (4.52). 

for 

- 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. MA'l'H1%\TICAL 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, 

Prospect if 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. Refer to the formula 

(5.3) for calculation of mathematical reserve of this method. 



- 14 -

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 insurance types and payments 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 % 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 formula, 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. 

(7.10) . 

(7.14). 

x = 20 

i=9% 

n = 10 

For decreasing wages of endowment insurance look at the formula 

We can give numeric examples by using formulas (7.13) and 

Acquisation Expenses = 0,025 • Tp x 
Administration Expenses = 0,025 • Tp x 
Agent Commission = 0,15 • Tp x 

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 

pre~um 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 Italian 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 % of the capital is paid to the child at once. The rest 

is converted 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 insured person alive, then annuities that have to pay at the end 

of a weriod 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 insured 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 ~athematical reserve and loadings are prepared as previous before 

and end of period capital in calculation of mathematical reserve is 

thro~ght to be 100.000.- TI. 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 tbe 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 

C ! D formula, the rest of the collected premium is put on interest x x ' 
with technical interest rate i, in other words, it is saved. 

If we Show the death risk premium as Sp and yearly premium 
x 

taken from the insured as YP; then the amount left to someone is shown 

as B = yP ~ SPx' 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 ~0 be paid in n years period. The relation between Band 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 

Acquisation Expenses ~ 
• yp 

Administration Expenses 0<. • yp 

Agent Commission 

1. Year: 45 % . yp 

2. Year: 20 % . yp 

3. Year: 15 % . yp 

Then; 

(C ID ) x x 

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 life 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 mont1y premium should be 50.000.- TI. for profit 

sharing life insurance in 1992. 
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- 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. 

- 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 % 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 TI. as rated increase with a certain ratio, again 

it is based on TI. 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 x = 20 

Insurance Period n = 10 Years 

Yearly Premium Paid at Year t 

Mathematical Reserve Calculated at Year t 

Total Payment or End of Period Lump Sum 

Premiums and Yearly Mortality Lump Sum 

A) Gross Premiums : 

IP
t 

V
t 

Kt • Vt 

a) Starting yearly gross premium : IPl = 6OO.000.-n. 
b) The following premiums increased with 30 % of the starting yearly 

. ~1 gross premlum : IPt = IPl • ( 1,3 ) 

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 

1. Year YPl 45 % 

2. Year YP2 20 % 

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 ; 

YPI = 600.000.-R. and YPt = YPl • ( 1 + 0,5 • ( t-l ) ) • 

The calculation of the lump sum for this tariff is given in the 

Table XI 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 D t 1 / D t x+ - x+ 
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.- TI.premium, for an insured period of 10 

years the accumulated capital is 25.736.148.- TI. 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 

Technical Interests: 

a) Risk Premium 

b} Accumulated Premium 

Average Age 

Premiums 

CSO 53 - 58 

2,5 % 

9 % 

20 

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 

out from eso 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 eso 
53-58 mortality table. 

Insurance Tariff Index to the Inflation 

At this tariff, first year premium is thought as PI' second year 

~remium P2 , and so on. Then the premium difference that is taken at 

the year t is Pt' - Pt - 1 =~ Pt • 

i\s 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 % 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-l, 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 

ammities are given in the formula (7.46). 

The mathematical reserve and the surrender value are given in 

t'he formulas (7.47) and (7.48) respectively. Thus the net and gross 

premiums and the mathematical reserve of this tariff calculated for 

a~ insured of 20 years of age are given in the formulas (7.49) , (7.50) 

and (7.51) respectively. 

cl 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.-TI.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 • A .The mathematical reserve of this tariff is 
x x 

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.- TI. 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 

aTe 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. 

Old 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 mandatory 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 % annually (= 100 % 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 income 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- Employer and employee agreement 

4- Income structure 

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 cost; actuarial present value 

of future benefits for retired lives. 

ii- additional relationships 

2- Patterns for paying for an employee's pension during the active 

lvorking 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 

c- further implications of the stable population model 

i-items growing at the rate of total economic growth: 

normal costs; accrued liability for active lives 

ii- additional relationships 

d- 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- amount of funding - a business decision based on availability 

of funds and on regulatory and tax considerations 

b- 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 equation and corresponding difference 

equation for "asset gains" 

b- differential equation and corresponding difference 

equation for "liability gains". 

c- several of the common pension costing methods 

i projected unit credit 

ii - entry age normal 

iii- individual level premium 

iv - frozen initial liability and attained age normal 

v aggregate 

d- effects of "asset gains and losses" on funding by aggregate 

methods 
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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) 

r = retirement age for all members of plan (for instance, 65) 

Single decrement table 1 
x 

Since no benefits are paid for death or decrements, death, 

withdrawal, disability, etc., are lumped together. 

Density of new entrants 

Where net) 1 = the rate of persons entering a 
the plan at time t. (see the formula 8.1) 

Salary functions (see the formula 8.2) 

It 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 

producti vity. 

Retirement income rate 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 hex) 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 active 

'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 (see the 

formula 8.13) 

Where M(x) is the pension accrual function with M(a) = 0 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 formula 8.14 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 ct = rate of contributions made by the plan sponsor to 

the fund for active lives.For the discrete version of the formula; 

(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 cost; accrued 

liability 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 
w 

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 initia11iabi1ity 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 6 and the actual return is &' ,then (aF\ approaches not (aF\ 

but the formula (8.43). 

8.1.4. The Role of Insurance Supervisory Authorities 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 



- 32 -

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 Old-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 ensure 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 XVII 

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 2M 

and 6M, the idea being that for persons with incomes of under 2M, the 

1 st pillarwill suffice ( providing 60 % 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 % of the average coordinate salary of the last three 

calendar years prior to retirement. This 40 % target brought the 

pension of those in 2M to 6M salary brackets, upto 60 %M. 

This is easily provided; let 

M = Lower basic insurance 

I = Revalued annual income 

1. pillar 

2. pillar 

Total 

0.8 + 0.2 I 

0.4 ( I - 2M ) 

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 guaranteed interest rates is 3% and 3.25 %. 

The actual interest applied varies from year to year depending on 

the market situation. 

Mortality tables used are; GKM, GKF for individual 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 % in 1991. The interest rates of 

bonds in 1991 was between 6 and 7 %, and on mortgages, an interest 

rate between 7 and 8 % 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 ) 

Durations N = 5 to 50 

Final Age S = 25 to 70 

Duration of Premium Payment : Between the age of 4 - 45 

11 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 %. 

B Pure endowment + term insurance at 10 % 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 like B, with single premium payment insured sum. 

T Term insurance 

T2 Term insurance for couple 

RN Decreasing n-year term insurance 

HM Decreasing n-year term insurance with reduced duration of 

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 is 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, XXII 

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 sumassured at a rate of interest i' where 

( I + i' ) = --~±~
l+b 

i being the basic rate of interest and b the rate of bonus to be 

provided for. 

This is simply a practical measure; for example, the valuation 

at 6 % interest of the basic sum assured and annual compound bonuses 

at the rate of 3.41 %. 

So, the policyholders get the same amount of benefit, at the 

end of a period with 3.41 % 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 AX:1Q where x is 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 Italian 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. 

All the tables are given in Appendix 111 with different rates of 

technical interest. 

In Italy, technical interest rate is 3-4 %. On the other hand 

the inflation rate in 1990 is 6 % and in 1991, it was 6.1 %. 

The agency commission for a 10 years endowment policy is equal 

to 30 % 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 

duration (n) = 10 

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 %. ( 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 O. 1371 fixed in time ),at the end of duration of the policy, 

the assured lump sum is equal to : ( Italian Liras ) 

10.528.103.- without any revaluation and 

18.872.507.- with the revaluation 
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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 

life insurance. 

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. 

~~en 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 mortality 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 

disab1itiy 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. 

It 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. 


