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Karsiliklar

Sigorta veya Reasurans Sirketleri Teknik Kar Zarar
tablolarinda yer alan ve bilinmeyen veya henuz
odenmemis yukumlultkler icin Karsilik ayirmak
durumundadirlar.

Karsiliklar
Prim Karsiliklari
Hasar Karsiliklari
Diger Karsiliklar



Karsiliklar
Hasar Karsiliklar
Muallak Hasar ve Tazminat Karsiligi Kalemleri:

Muallak Tutar (Sigorta sirketi tarafindan donem
sonu itibariyle henuz tasfiye edilmemis, ancak
eldeki bilgilere gore odenmesi olasi hasar miktarini,
yaklasik olarak yansitacak sekilde ayriimis
karsiliktir.)

IBNR (Incurred But Not Reported)
AZMM Farki (Rucu Tenzili Yapilarak )
Yeterlilik Farki



Hasar Rezervi

Rezerv Tanimi

Hasar

Nihai Olusan «

IBNER
IBNR

-_ Muallak Dosya Rezervi
| / Case Reserve

Odenen Hasar




IBNR

1. Ceyrek 31 Mart 2. Ceyrek 30 Haziran

[ Kaza Tarihi 10 ] BBber Tarihi 15 Nisel

Mart

10Mart’ta Hasar Meydana geliyor ve 15 Nisan’a kadar ihbar
yapilmiyor.

1. Ceyrekte bu hasar IBNR dir. (Incurred But Not Reported)

2. Ceyrekte ise artik IBNR olmayan hasar IBNER olacaktir.
(Her zaman ma ?)



IBNR

Gecmis Deneyim ve Istatistikler
Sirketin brang ayriminda gecmis yillara ait,

Prim/ Hasar/ Hasar Prim Orani / Ihbar adetleri /
Odenen Dosya adetleri / Dosya basina ayrilan
Muallak Dosya rezervleri gibi dataya intiyaci vardir.



Hasar Rezervi Dongusu

Kazanin Meydana
Glisi

Hasarin tutari

onay1 ve dosyanin Kazanin ihbari
kapanmasi

Hasar Rezervi

Dongtisti

Sirket tarafindan
Hasar Dosyasi
aciliyor ve Rezerv
ayriliyor

Hasarin gelisimi




Kisa Donem ve Uzun Donem

Gerceklesen
Hasar

Long Tail (Uzun
D6nem)

0 1 2 3 4
Gelisim Yillar:



Kisa Donem ve Uzun Donem

‘ Kisa Donem (Short Tail Uzun Donem (Long
' Hizli <1 yil I - HasaI]EI Odeme - ” ST
171
— Hasarin Geg
' Dusuk I - Rapor Edilme - ” Yiksek
olasilig1
Hasar
| Disik | €W | Gelisimindeki | B9 [ g
Volatilite
[Kﬁ_gﬁk, Dﬁsﬁk] - Hasar Rezervinin - | ?313{7;1;{1;
IBNR Biytkligt . IBNR




Hasar Karsiliklar:
Hesaplamasi




Hasar Karsiliklari Hesaplamasi

Baz alinacak Zaman:

‘Underwriting Year( UW Yili)): Ozellikle Reasurans sirketleri tarafindan kullanilr,
Primlerin analizinde kullanilir.

*Accident Year ( Hasar Yili) : Direkt igler icin kullanilir .

-Orn:

Police 01/07/2008 -01/05/2009

Hasar meydana gelisi 23/02/2009

UW Year Istatistigine gore Hasarin hangi yili etkiliyor?

Accident Year Istatistigine gére Hasar hangi yili etkiliyor?



Hasar Karsiliklari Hesaplamasi

Bir cok yontem ....
Chain Ladder -Zincir Merdiven
LR —HP oranina gore Bornhuetter Ferguson Metodu

Ele alinan Veriler
Odenen Hasar
Olusan Hasar
Hasar Adetleri
Prim Bilgisi



Hasar Karsiliklari Hesaplamasi
Chain Ladder




Chain Ladder

Chain Ladder Metodu:;

Dunyada da kabul edilmis en cok bilinen bir
metottur.

Uygulamasi kolay ve yaygin bir sekilde
uygulanmaktadir.

*Aciklamasi da anlasilabilir derecede kolaydir.

Bununla birlikte baska metotlar Chain Ladder
metodunun verdigi sonuglardan daha uyumlu
olabilir.



Chain Ladder

Avantajlar :
*Objektif bir metoddur.

*Subjektif bir beklenen hasar orani (ELR) kullanmamasi.

*Duzenleyiciler ve vergi otoritesi, aktueryal degerlendirmelerin az oldugu
yontemleri tercih edebilirler.

Dezavantajlar :

Farkli periyotlardaki hasar tutarlari birlikte isleme dahil edilmeleri her zaman
mumkun olmayabilir.

Hasar odeme performansindaki degisimler sonucunda tutarsiz sonuglar
verebilir. Ornegin hasar 6deme performansi artarsa hasar tutarlarinin
tahminleri (developed losses) olmasi gerekenden yuksek cikacaktir.

Hesap yilinda henuz hasar 6demesi yapilmadiysa, karsiliklar “sifir” olarak
hesaplanir.



Chain Ladder

Parametreler :

I: Hasar Gergeklestigi Baz alinan tarih i:0,.....,n

j:Baz alinan tarihi izleyen zaman dilimi

n:Gozlenen periyot(ay,yil..)

Sij = i. nci periyotta gergeklesmis ve (i+]) nci periyotta 0denmis hasar tutari (birikimli olmayan)

C;; = i. nci periyotta meydana gelmis ve j periyot sonra gozlenen birikimli hasar tutari



Chain Ladder

Baz Alinan Periyodu Takip Eden Periyotlar (j) Kiumulatif Hasar tutari

Gozlemlenen Kumulatif Hasar‘ Tahmini Hasar tutarlari

———

REZERV

?

Baz Alinan Periyot (i) 0 1]j n-i n-1 n
0 Co 0 CO,1. COJ ........................ CO,n 1 C :
1

i

n-1

n




Chain Ladder

Gecis Katsayisi (LDF )

n-j-1
X
l,]+1
_ C0,j+1 T Cl j+1 T T Cn—j—l,j+1 ,Zo: J
o n-j-1
CojtCp+em G ZX
)
1=0
Ci , J+1
fl J j— C

*fi= j+1 donemindeki toplam kumulatif hasar
tutari / j donemindeki kimulatif 6denen hasar
tutari



Chain Ladder

Baz Olan Periyodu Izleyen Periyotlar (y1l) (j)
Baz olan Periyot (y1l) (i) 0 1 . n-1
0 foo foa foo g fon-1
1 10 fi1
i fio ..Ti1
n-1 f n-1,0

Her bir hlcreye ait gecis katsayisi(ldf) bulunur ve bunun da
ucgeni elde edilir.



Chain Ladder

Gecis katsayisi asamasi tamamlandiktan sonra tahmini

hasarlar da bulunur ve IBNR rezervi hesaplanir .

Baz Alinan Periyodu Takip Eden Periyotlar (j) Kiimiilatif Hasar tutari

ULTMATE IBNR
Baz Alinan Periyot (i) 0 1)j n-i n-1 n LOSS Rezerv
0 Coo Con.. Coj | Con-1 Cor Con 0
1 Cio Cin. Cyj Qm/ A A-Cy 4
B
! Cio Ci1 | Cis c C-Cin-i
.. D
n-1 Chio Cps E
C F F-Cn,0
TOPLAM
. .
Cf.’_}. =C, M, e R, =C,,—C,, .

Toplam rezerv degeri ise:

" A
£=Y c ..
i 1]

_i C a',n—.":R'[J_FRI—i_""—'_Rn (3)




Chain Ladder

Takip Eden Donem (Incrementel Hasar Tutan)

Hasarin Meydana

Geldigi Donem (yil) 0 1 2 3 4 5
2000 0 3,209 1,163 39 17 7 21
2001 1 3,367 1,292 37 24 10
2002 2 3,871 1,474 53 22
2003 3 4,239 1,678 103
2004 4 4,929 1,865

5

Takip Eden Donem (Birikimli Hasar Tutan)

Hasarin Meydana

Geldigi Dénem (yil) 0 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217




Chain Ladder

Birikimli Hasar Dagilimi

8,000 -
6,000 9:// :

4,000 / %
2,000




Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutan)
Hasarin Meydana
Geldigi Donem (yil) 1 2 3 4
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217
Idf triangle 1 3
0 1.36242 1.00892 1.003§ 1.00158 1.00474
1 1.38372 1.00794 1.00 1.00212
2 1.38078 1.00992 1.004
3 1.39585 1.01741 -
4 1.37837 1,00408=5420/5398




Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutari)

Hasarin Meydana

Geldigi Donem (yil) 1 2 3 4
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217
Takip Eden Donem (Birikimli Hasar Tutari)
Hasarin Meydana
Geldigi Donem (yil) 1 2 3 4
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217 ?




Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutan)
Hasarin Meydana
Geldigi Donem (yil) 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217 ?
Takip Eden Donem (Birikimli Hasar Tutar)
Hasarin Meydana
Geldigi Donem (yil) 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217 ?
19,615 27,087

LDF=27.087 /19.615 =1,38093

| LDF |

1.38093




Chain Ladder

Takip Eden D6nem (Birikimli Hasar Tutar)
Hasarin Meydana
Geldigi Donem (yil) 0 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217 ?
19,615 27,087
| LDF | 1.38093 | | |
/
/ Takip Eden Dénem (Birikimli Hasar Tutari)
Hasarin
Meydana
Geldigi
Doénem (yil) 0 1 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 |
2 3,871 5,345 5,398 5,420 |
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217 | 7,204
— v

5.217*1,38093 = 7.204




Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutari)

Hasarin
Meydana
Geldigi
Donem (yil) 0 1 2 3
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5420 |
3 4,239 5,917 6,020 |
4 4,929 6,794 | ?
5 5217 | 7,204 ?
20,293 20,525

LDF 2= 20.525/20.293 =1,01143514

[LDF

1.38093

[ 1.01143 |




Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutari)
Hasarin
Meydana
Geldigi
Donem (yil) 0 1 2 3
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 |
2 3,871 5,345 5,398 5420 |
3 4,239 5,917 6,020 |
4 4,929 6,794 | 6,872
5 5217 | 7,204 7,287
| LDF | 1.38093 | 1.01143 |

7.204 *1,01143 = 7.287




Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutari)

Hasarin
Meydana
Geldigi
Doénem (yil) 0 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 |
2 3,871 5,345 5,398 5,420 |
3 4,239 5,917 6,020 |
4 4,929 6,794 | 6,872
5 5217 | 7,204 7,287
| LDF | 1.38093 | 1.01143 | 1.00434 | |
Takip Eden Dénem (Birikimli Hasar Tutar)
Hasarin
Meydana
Geldigi
Donem (yil) 0 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 |
2 3,871 5,345 5,398 5420 |
3 4,239 5,917 6,020 | 6,046
4 4,929 6,794 | 6,872 6,902
5 5,217 | 7,204 7,287 7,318




Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutari)

Hasarin

Meydana

Geldigi

Doénem (yil) 0 1 2 3
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 |
2 3,871 5,345 5,398 5420 |
3 4,239 5,917 6,020 | 6,046
4 4,929 6,794 | 6,872 6,902
5 5,217 | 7,204 7,287 7,318

| LDF | 1.38093 | 1.01143 | 1.00434 | 1.00186
Takip Eden Donem (Birikimli Hasar Tutari)

Hasarin

Meydana

Geldigi

Doénem (yil) 0 1 2 3
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 |
2 3,871 5,345 5,398 5420 | 5,430
3 4,239 5,917 6,020 | 6,046 6,057
4 4,929 6,794 | 6,872 6,902 6,914
5 5,217 | 7,204 7,287 7,318 7,332




Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutar)

Hasarin

Meydana

Geldigi

Dénem (yil) 1 2 3
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 |
2 3,871 5,345 5,398 5420 | 5,430
3 4,239 5,917 6,020 | 6,046 6,057
4 4,929 6,794 | 6,872 6,902 6,914
5 5,217 7,204 7,287 7,318 7,332

| LDF | 1.38093 | 1.01143 | 1.00434 | 1.00186 | 1.00474
Takip Eden D6nem (Birikimli Hasar Tutan)

Hasarin

Meydana

Geldigi

Dénem (yil) 1 2 3
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 | 4,752
2 3,871 5,345 5,398 5,420 | 5,430 5,456
3 4,239 5,917 6,020 | 6,046 6,057 6,084
4 4,929 6,794 | 6,872 6,902 6,914 6,947
5 5,217 | 7,204 7,287 7,318 7,332 7,367




Chain Ladder

Hasarin
Meydana
Geldigi
Donem (yil)

Takip Eden Donem (Birikimli Hasar Tutari)

QL |WIN|=|O

5,217

4,456

4,730 4,752

5,420 5,430 5,456

6,020 6,046 6,057 6,086

6,794 6,872 6,902 6,914 6,947
7,204 7,287 7,318 7,332 7,367




Chain Ladder

Gecis katsayisi asamasi tamalandiktan sonra tahmini

hasarlar da bulunur ve IBNR rezervi hesaplanir .

Baz Alinan Periyodu Takip Eden Periyotlar (j) Kiimiilatif Hasar tutari

ULTMATE

IBNR

Baz Alinan Periyot (i) 0 1)j n-i n-1 n LOSS Rezerv
0 Coo Con.. Coj | Con-1 Cor Con 0
1 Cio Cin. Cyj Qm/ A A-Cy 4
B
i Cio Cii | Cip (o C-Ci,n-i
D
n-1 Chio Cps E
C F F-Cn,0

TOPLAM



Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutari)

Hasarin

Meydana

Geldigi

Doénem (yil) 5] Ultimate Los:IBNR
0 3,209 4,372 4,411 4,428 4,435 4,456 4,456 -
1 3,367 4,659 4,696 4,720 4,730 4,752 4,752 22
2 3,871 5,345 5,398 5,420 5,430 5,456 5,456 36
3 4,239 5,917 6,020 6,046 6,057 6,086 6,086 66
4 4,929 6,794 6,872 6,902 6,914 6,947 6,947 153
5 5,217 7,204 7,287 7,318 7,332 7,367 7,367 2,150

IBNR Rezervi 2,427
4,752- 4,730 = 22
(0+22+36+66+153)

6,947 — 6,794 = 153



Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutari)
Hasarin Meydana
Geldigi Donem (yil) 0 1 2 3 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217
Idf triangle 0 1 2 3 4
0 1.36242 1.00892 1.00385 1.00158 1.00474
1 1.38372 1.00794 1.00511 1.00212
2 1.38078 1.00992 1.00408
3 1.39585 1.01741
4 1.37837 1,00408=5420/5398
[Ortalama LDF 1.38022874 1.01104633 1.00434677 1.00184975 1.00473506

(1,00892 + 1,00794 + 1,00992 + 1,01741)/4



Chain Ladder

—j-1
1
L )
Aritmetik Ortalama f@;=——»f.
N-1] i
n-j-1
: 1/(n-]
Geometrik Ortalama f9 = ([]1,)""
<0
Idf triangle 0] 1] 2| 3] 4|
0 1.36242 1.00892 1.00385 1.00158 1.00474
1 1.38372 1.00794 1.00511 1.00212
2 1.38078 1.00992 1.00408
3 1.39585 1.01741
4 1.37837
LDF (a) 1.38023 1.01105 1.00435 1.00185 1.00474
LDF (g) 1.38019 1.01104 1.00435 1.00185 1.00474

1.01104 = (1.00892*1.00794*1.00992*1.01741)"(1/4)



Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutar)

Hasarin
Meydana
Geldigi
Dénem (yil) 0 1 2 3
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217
LDF (average) 1.38093 1.01143 1.00434 1.00186 1.00474
LDF (a) 1.38023 1.01105 1.00435 1.00185 1.00474
LDF (g) 1.38019 1.01104 1.00435 1.00185 1.00474
Ultimate
Ultimate Ultimate Loss_LDF(g
Loss_AverageLDF IBNR-1 Loss_LDF(a) IBNR-2 ) IBNR-3
4,456 - 4,456 - 4,456 -
4,752 22 4,752 22 4,752 22
5,456 36 5,456 36 5,456 36
6,086 66 6,086 66 6,086 66
6,947 153 6,944 150 6,944 150
7,367 2,150 7,360 2,143 7,360 2,143
IBNR Rezervi 2,427 2,418 2,417




Chain Ladder

Farkli Gecis Katsayilari ile Chain Ladderi uygulamak
mumkundur.

LDF (average) 1.38093 1.01143 1.00434 1.00186 1.00474
LDF (a) 1.38023 1.01105 1.00435 1.00185 1.00474
LDF (g) 1.38019 1.01104 1.00435 1.00185 1.00474
_Wﬂ.i'fﬂ.r"l_wl.rfl.r "'+W?=—.:'1.rfx—.r'—1..;"
f flil h

Dengeli Gecgis Katsay|S| Chain Ladder:

Gegis katsayilari (w;) i+j <n degerleri ile agirliklandirilir
ve gecis katsayilari dengelenir.

f; = (wo,| *fo.] +wl,*f1,] + ...+ wn-J-1,]*in-J-1,] )/(wo,]+W1,j+...+wn-|- 1G]]



Chain Ladder

|df triangle 0 1 2 3 4
0 1.36242 1.00892 1.00385 1.00158 1.00474
1 1.38372 1.00794 1.00511 1.00212
2 1.38078 1.00992 1.00408
3 1.39585 1.01741
4 1.37837
LDF (average) 1.38093 1.01143 1.00434 1.00186 1.00474
LDF (a) 1.38023 1.01105 1.00435 1.00185 1.00474
LDF (g) 1.38019 1.01104 1.00435 1.00185 1.00474
[Ldf Dengeli (w;=i+j+1) | 1.38316| 1.01203| 1.00437| 1.00188| 1.00474|

(1%1.36242 +2*1.38372+3*1.38078+4*1.39585+5*1.37837)/(1+2+3+4+5)

(2*1.00892+3*1.00794+4*1.00992+5*1.01741)/(2+3+4+5)



Chain Ladder

Takip Eden Donem (Birikimli Hasar Tutar)
Hasarin
Meydana
Geldigi
Dénem (yil) 0 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217
LDF (average) 1.38093 1.01143 1.00434 1.00186 1.00474
LDF (a) 1.38023 1.01105 1.00435 1.00185 1.00474
LDF (g) 1.38019 1.01104 1.00435 1.00185 1.00474
LDF (dengeli) 1.38316 1.01203 1.00437 1.00188 1.00474
Ultimate Ultimate Ultimate Ultimate
Loss_AverageLDF IBNR-1 Loss_LDF(a) IBNR-2 Loss_LDF(g) IBNR-3 Loss_LDF(dengeli) IBNR-4
4,456 - 4,456 - 4,456 - 4,456 -
4,752 22 4,752 22 4,752 22 4,752 22
5,456 36 5,456 36 5,456 36 5,456 36
6,086 66 6,086 66 6,086 66 6,086 66
6,947 153 6,944 150 6,944 150 6,951 157
7,367 2,150 7,360 2,143 7,360 2,143 7,383 2,166
IBNR Rezervi 2,427 2,418 2,417 2,448




Chain Ladder / London Chalin

Bu yontemin, Chain Ladder yonteminden farklligt,
Cij1 =1Cij +a 0<j=n-1ve butunilerigin.

esitligi yardimiyla bulunan katsayidan kaynaklanmaktadir.
London Chain Yonteminde de birikimli hasar tutari
ucgeninden yola gikilir. Bu yontemde gegis katsayisi olan f;

ve a; katsayilari bulunacaktir.
Gecis Katsayisi fj

=l

a—CCo

J Jg
-'f} - -1 -

LS T




Chain Ladder / London Chalin

:rz—_;l—l .
EJH_CJ'CJ'H
--'j(..i"= :rz—_;l—l
2
zj'_c
e i = '::Il i+1 = f ':r H
1 - g-1 -




Chain Ladder
London Chain

Takip Eden D6nem (Birikimli Hasar Tutari)

Hasarin Meydana
Geldigi Donem
(1) 0 1 2 3 4 5

0 3,209 4,372 4,411 4,428 4,435 4,456

1 3,367 4,659 4,696 4,720 4,730

2 3,871 5,345 5,398 5,420

3 4,239 5,917 6,020

4 4,929 6,794

5 5,217
f 0 1 2 3 4
f; 1.40395 1.04046 1.00357 1.01027 1.00474
a; -90.31079 -147.26977 3.74238 -38.49315 0.00000

f3 Pay =[(4.428*4.435+4.720*4.730)/2 — [(4.428+4.720)/2*(4.435+4.730)/2]]
Payda =[ (4.428"2 + 4.720"2)/2] —[((4.728+4.720)/2)"2]
f3 = Pay / payda = 1,01027

a3= [(4.435+4.730)/2 — 1,01027*(4.428 +4.720)/2]




Chain Ladder
London Chain

Takip Eden Dénem (Birikimli Hasar Tutar)

Hasarin Meydana

Geldigi Donem

(y1l) 0 1 2 3
0 3,209 4,372 4.411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 4,752
2 3,871 5,345 5,398 5,420 5,437 5,463
3 4,239 5,917 6,020 6,045 6,069 6,098
4 4,929 6,794 6,922 6,950 6,983 7,016
5 5,217 7,234 7,380 7,410 7,447 7,483

f 0 1 2 3 4

f; 1.40395 1.04046 1.00357 1.01027 1.00474

a; -90.31079 -147.26977 3.74238 -38.49315 0.00000

5.217*1,40395 — 90,31079 =7.234




Chain Ladder
London Chain

Takip Eden Donem (Birikimli Hasar Tutar)
Hasarin
Meydana
Geldigi
Donem (yil) 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217
Ultimate
Ultimate Ultimate Loss_LDF
Loss_Average Ultimate Ultimate Loss_LDF (london
LDF IBNR-1 Loss_LDF(a) IBNR-2 Loss_LDF(g) IBNR-3 (dengeli) IBNR-4 Chain ) IBNR-5
4,456 - 4,456 - 4,456 - 4,456 - 4,456 -
4,752 22 4,752 22 4,752 22 4,752 22 4,752 22
5,456 36 5,456 36 5,456 36 5,456 36 5,463 43
6,086 66 6,086 66 6,086 66 6,086 66 6,098 8
6,947 153 6,944 150 6,944 150 6,951 157 7,016 222
7,367 2,150 7,360 2,143 7,360 2,143 7,383 2,166 7,483 2,266
IBNR Rezervi 2,427 2,418 2,417 2,448 2,630




Average Cost Modeli




Average Cost Modeli

*Olusan Hasar tutari (Odenen Hasar tutari)
-lhbar Edilen Hasar Adeti

Birikimli Hesaplama ve Ortalama Elde Etme



Average Cost Modeli

Takip Eden Donem (Birikimli Hasar Tutari)

Hasarin Meydana

Geldigi Donem (yil) 0 1 2 3 4
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217
Takip Eden Donem (Birikimli Hasar Adet)
ihbar hasar adet 0 1] 2| 3| 4] 5
0 414 460 482 488 492 494
1 453 506 526 536 539
2 494 548 572 582
3 530 588 615
4 545 605
5 557
(Adet) [average Idf | 1.111247947 1.044243578 1.016455696| 1.006835938| 1.004065041




Average Cost Modeli

Takip Eden Donem (Birikimli Hasar Tutari)
Hasarin Meydana
Geldigi Dénem (yil) 0 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730
2 3,871 5,345 5,398 5,420
3 4,239 5,917 6,020
4 4,929 6,794
5 5,217
Takip Eden Donem (Birikimli Hasar Adet)
ihbar hasar adet 0] 1] 2 3] 4 5
0 414 460 482 488 492 494
1 453 506 526 536 539
2 494 548 572 582
3 530 588 615
4 545 605
5 557
Birikimli
Ortalama Hasar
tutan 0 1 2 3 4 5
0 7.75 9.50 9.15 9.07 9.01 9.02
1 7.43 9.21 8.93 8.81 8.78
2 7.84 9.75 9.44 9.31
3 8.00 10.06 9.79
4 9.04 11.23
5 9.37




Average Cost Modeli

ihbar hasar adet

Takip Eden Donem (Birikimli Hasar Adet)

2

3

QPB|WIN[=|O

414
453
494
530
545
557

460 482
506 526
548 572
588 615
605 631.77
618.97 646.35

488
536
582
625.12
642.16
656.99

492
539
585.98
629.39
646.55
661.48

494
541.19
588.36
631.95
649.18
664.17

average Idf

1.111247947

1.044243578

1.016455696

1.006835938

1.004065041

646.35=557/*1,11*1,044




Average Cost Modeli

Birikimli
Ortalama Hasar

tutan 1 3
0 7.75 9.50 9.15 9.07 9.01 9.02
1 7.43 9.21 8.93 8.81 8.78 8.78
2 7.84 9.75 9.44 9.31 9.27 9.27
3 8.00 10.06 9.79 9.67 9.62 9.63
4 9.04 11.23 10.87 10.75 10.69 10.70
5 9.37 11.63 11.26 11.13 11.08 11.08
average Ildf 1.2420 0.9682 0.9882 0.9950 1.0007




Average Cost Modeli

Takip Eden Dénem (Birikimli Hasar Adet)

ihbar hasar adet 0 2 3
0 414 460 482 488 492 494
1 453 506 526 536 539 541.19
2 494 548 572 582 585.98 588.36
3 530 588 615 625.12 629.39 631.95
4 545 605 631.77 642.16 646.55 649.18
5 557 618.97 646.35 656.99 661.48 664.17
Birikimli
Ortalama Hasar
tutar 0 2 3
0 7.75 9.50 9.15 9.07 9.01 9.02
1 7.43 9.21 8.93 8.81 8.78 8.78
2 7.84 9.75 9.44 9.31 9.27 9.27
3 8.00 10.06 9.79 9.67 9.62 9.63
4 9.04 11.23 10.87 10.75 10.69 10.70
5 9.37 11.63 11.26 11.13 11.08 11.08
Tahmini
Birikmli Hasar
tutan 0 1 2 3 4 5
0 3,209 4,372 4,411 4,428 4,435 4,456
1 3,367 4,659 4,696 4,720 4,730 4,752
2 3,871 5,345 5,398 5,420 5,430 5,455
3 4,239 5,917 6,020 6,047 6,058 6,086
4 4,929 6,794 6,869 6,900 6,912 6,945
5 5,217 7,201 7,280 7,313 7,326 7,361




Average Cost Modeli

Tahmini

Birikmli Hasar

tutan 0 1 2 3 4 5 Rezerve

0 3,209 4,372 4,411 4,428 4,435 4,456 R

1 3,367 4,659 4,696 4,720 4,730 4,752 22
2 3,871 5,345 5,398 5,420 5,430 5,455 35
3 4,239 5,917 6,020 6,047 6,058 6,086 66
4 4,929 6,794 6,869 6,900 6,912 6,945 151
5 5,217 7,201 7,280 7,313 7,326 7,361 2,144

2,419



Rezerv Sonuclarinin Kiyaslanmasi

Ultimate Ultimate
Ultimate Ultimate Loss LDF Loss
Loss_Average Ultimate Ultimate Loss LDF {london Average
LDF IBNR-1 Loss LDF|a) IBMR-2 Loss LDF{g) IBMR-3 {dengeli) IBNR-4 Chain ) IBHR-5 Cost IBNR-6
4456 - 4 456 - 4 456 - 4 456 - 4 456 - 4 456 -
4752 22 4782 22 4782 22 4752 22 4752 22 4752 22
5456 36 5456 36 5456 36 5456 36 5463 43 5455 35
6.086 66 G.086 66 6.086 66 6.086 66 6.098 78 6.086 66
6.947 163 6.944 160 6.944 150 6.951 157 7.016 222 5.945 151
7.367 2150 7.360 2143 7.360 2143 7.383 2.166 7.483 2 266 7.361 2144
IENR Rezervi 2.427 2418 2417 2.448 2.630 2419
IBNR Rezerve
2650,0
2600,0 /A\
2550.0 — ~C
%328’8 =i = == =i
2400,0 = —& ) 5‘%
2350,0
2300,0
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s N

—fp— |[BEN R Rezerv - =M--Ortalama




Average Cost Modeli-Enflasyon Etkisi




Average Cost Modeli-Enflasyon Etkisi

Birikimli

Hasar

Tutan 0 1 2
2005 300 460 600
2006 378 780
2007 552

Birikimli

Hasar

Adet 0 1 2
2005 150 200 240
2006 180 300
2007 230

Gecmis ve gelecek icin %4 enflasyon orani



Average Cost Modeli-Enflasyon Etkisi

Birikimli Hasar

Tutan 0 1 2
2005 300 460 600
2006 378 780
2007 552

Hasar Tutari 0 1 2
2005 300 160 140
2006 378 402
2007 552

Hasar Tutan -

enflasyon ekli 0 1 2
2005 324 48 166 140
2006 393,12 402
2007 552,00




Average Cost Modeli-Enflasyon Etkisi

Hasar

Tutar -

enflasyon

ekli 0 1
2005 324.48 166 140
2006 393.12 402
2007 552.00

Birikimli

Hasar Tutari

-enflasyon

ekli 0 1
2005 324.48 490.88 630.88
2006 393.12 795.12
2007 552.00




Average Cost Modeli-Enflasyon Etkisi

Birikimli
Hasar Tutari
-enflasyon
ekli 0 1 2
2005 324 .48 490.88 630.88
2006 393.12 795.12
2007 552.00
Birikimli
Hasar
Adet 0 1 2
2005 150 200 240
2006 180 300
2007 230
Birikimli
Ortalama
Hasar tutan 0 1 2
2005 2.163 2.454 2.629
2006 2.184 2.650
2007 2.400

=324.48/150=2.163




Average Cost Modeli-Enflasyon Etkisi

Birikimli Ortalama

Hasar tutan 0 1 2
2005 2.163 2.454 2.629
2006 2.184 2.650 2.839
2007 2.400 2.818 3.018

Gegcis Katsayisi 1.1743 1.0710

2.400*1,17/43=2.818

Birikimli Hasar Adet 0 1 2
2005 150 200 240
2006 180 300 360
2007 230 348 418

Gecis Katsayisi 1.5152 1.2000

230%1.5152=348




Birikimli Ortalama

Average Cost Modeli-Enflasyon Etkisi

Hasar tutari 0 1 2
2005 2.163 2.454 2.629
2006 2.184 2.650 2.839
2007 2.400 2.818 3.018

Birikimli Hasar Adet 0 1 2
2005 150 200 240
2006 180 300 360
2007 230 348 418

Birikimli Hasar

Tutar 0 1 2
2005 324.480 490.880 630.880
2006 393.120 795.120 1,021.89
2007 552.000 982.12 1,262.22

2.818*348=982.12




Birikimli Hasar

Average Cost Modeli-Enflasyon Etkisi

Tutan
2005 324.480 490.880 630.880
2006 393.120 795.120 1,021.89
2007 552.000 982.12 1,262.22
Hasar Tutan
2005 324.480 166.400 140.000
2006 393.120 402.000 226.770
2007 552.000 430.119 280.102
Hasar Tutan
Gelecekteki
Enflasyon
Diizeltmesi
2005 224 4350 166,400 140,000
2006 393,120 402000 235,841
2007 552.000 447,324 302,959

=430.119%(1.04)




Average Cost Modeli-Enflasyon Etkisi

Hasar Tutan
IGelecekteki
Enflasyon

Diizeltmesi 2| Rezerve
2005 324 480 166,400 140,000
2006 393.120 402.000 235,841 235,841
2007 552.000 447,324 302,959 750,283

986,124




Bornhuetter Ferguson




Bornhuetter Ferguson

Hasar Prim oranini ve buna ait trendi kullanan bir

yontemdir.

Tahmini Hasar Prim orani ile Projekte modelin
kombinasyonudur.



B O r n h u etter Ferg u S O n Bornhuetter Fergusson calculations

Takip Eden Donem (Birikimli Hasar Tutari)

Hasarin Meydana

Geldigi Dénem

(yil) 0 1 2 3 4 5
2000 0] 3.209 4.372 4.411 4.428 4.435 4.456
2001 1] 3.367 4.659 4.696 4.720 4.730
2002 2] 3.871 5.345 5.398 5.420
2003 3] 4.239 5.917 6.020
2004 4] 4.929 6.794
2005 5] 5.217

Prim 0 1 2 3 4 5]Prim
2000 0] 4.563 4.589 4.590 4.591 4.591 4.591 4.591
2001 1] 4.718 4.674 4.671 4.672 4.672 4.672
2002 2] 4.836 4.861 4.861 4.863 4.863
2003 3] 5.140 5.168 5173 5.173
2004 4] 5.633 5.668 5.668
2005 5] 6.389 6.389




Bornhuetter

Hasarin Meydana

—erguson

Takip Eden Dénem (Birikimli Hasar Tutari)

Geldigi Donem
(y1l) 5
2000 0] 3.209 4.372 4.411 4.428 4.435 4.456
2001 1] 3.367 4.659 4.696 4.720 4.730
2002 2] 3.871 5.345 5.398 5.420
2003 3] 4.239 5.917 6.020
2004 4] 4.929 6.794
2005 5] 5.217
Prim 0 5|Prim
2000 0] 4.563 4.589 4.590 4.591 4.591 4.591 4.591
2001 11 4.718 4.674 4.671 4.672 4.672 4.672
2002 2| 4.836 4.861 4.861 4.863 4.863
2003 3] 5.140 5.168 5.173 5.173
2004 4] 5.633 5.668 5.668
2005 5] 6.389 6.389
olusan HP
degisimi 0 1 2 3 4 5
0 69,9% 95,2% 96,1% 96,4% 96,6% 97,1%
1 72,1% 99,7% 100,5% 101,0% 101,2%
2 79,6% 109,9% 111,0% 111,5%
3 81,9% 114,4% 116,4%
4 87,0% 119,9%
5 81,7%

0/ —=
5.917/5.1D @1/" 4456/459)



Bornhuetter Ferguson

AKATA'A)

olusan HP
0 69,9% 95,2% 96,1% 96,4% 96,6% 97,1%
1 72,1% 99,7% 100,5% 101,0% 101,2%
2 79,6% 109,9% 111,0% 111,5%
3 81,9% 114,4% 116,4%
4 87,0% 119,9%
5 81,7%
HP Degigimi 0| 1| 2| 3 4| 5
0 ©9,90% [ 25,33% 0,85% 0,37% 0,15% 0,46%
1 72,07% | 27,65% 0,79% 0,921% 0,21% 0,46%
2l 79,60% | 30,31% 1,09% 0,45% 0,18% 0,46%
3 81,94% | 32,44% 1,99% 0,45% 0,18% 0,46%
4]  86,96% '\ 32,90% 1,18% 0,45% 0,18% 0,46%
3] 81.66%  29,73% 1,18% 0,45% 0,18% 0,46%
Aritmetik Ortalama | | EEl,T‘?'ul 1,2% 0,4% 0,2% D,ﬁ".f'ul




Bornhuetter Ferguson

Biiyiime
Tahmini

0,46%

1,09%
2,21%
31,99%

HP Degigimi 0| 1| 2| 3| 4| 5
of 69,90% 2533%  0,85%  0,37%  0,15%  0,46%
1| 72,07% 27.65%  0,79%  0,51%  0,21%  0,46%
2| 79.60% 30.31%  1,09%  0,45%  0,18%  0,46%
3| 81.94%  3244% 1,99% 0,45% 0,18%  0,46%
4] 86,96% 32,90%  1,18%  0.45%  0,8%  0,46%
5 81,66% 29,73%  1,18%  0,45%  0,18%  0,46%

Aritmetik Ortalama 29.7% 1,2% 0,4% 0,2% 0,5‘#0

f

0,00%

0,64%




Bornhuetter Ferguson

olusan HP

0 1 2 3 4 5
0 69,9% 95,2% 96,1% 96,4% 96,6% 97,1%
1 72,1% 99,7% 100,5% 101,0% 101,2%
2 79,6% 109,9%  111,0% 111,5%
3 81,9% 114,4% 116,4%
4 87,0% 119,9%
5 81,7%
Kazanilan Olusan |Bluyume HP IBNR
Prim HP Tahmini Tahmini |Tahmini
4.591 97,1% 0,00% 97,06% -
4.672 101,2% 0,46%| 101,70% 21
4.863 111,5% 0,64%| 112,09% 31
5.173 116,4% 1,09%| 117,46% 56
5.668 119,9% 2,27%| 122,13% 128
6.389 81,7% 31,99%! 113,65% 2.044
2.281

\113,65%= 81,7%+31,9

9% 128=(122,13%-119,9%)*5,D




Bornhuetter Ferguson

Buyume
HP Degigimi 0 1 2 3 4 3| |[Tahmini
0 69.90% 25.33% 0.85% 0.37% 0.15% 0.46% 0.00%
1 72.07% 27.65% 0.79% 0.51% 0.21% 0.46% 0.46%
2 79.60% 30.31% 1.09% 0.45% 0.18% 0.46% 0.64%
3 81.93% 32.43% 1.99% 0.45% 0.18% 0.46% 1.09%
4 86.96% 32.90% 0.97% 0.45% 0.18% 0.46% 2.06%
5 81.66% 30.13% 0.97% 0.45% 0.18% 0.46% 32.19%
Aritmetik Ortalama 29.7% 1.2% 0.4% 0.2% 0.5%
MAX-MIN Aritmetik
Ortalama 30.1% 1.0% 0.0% 0.0% 0.0%
Segilen Ortalama 30.1% 1.0% 0.4% 0.2% 0.5%

((0.85%+0,79%+1,09%+1,99%)-Min(0,85%:0,79%; 1,09%: 1,99%)-
Max (0,85%;0,79%:1,09%: 1,99%))/(4-2) =1,0%



Bornhuetter Ferguson

olusan HP 0 1 2 3 4 5

0 69,9% 95,2% 96,1% 96,4% 96,6% 97,1%
1 72,1% 99,7% 100,5% 101,0% 101,2%
2 79,6% 109,9% 111,0% 111,5%
3 81,9% 114,4% 116,4%
4 87,0% 119,9%
5 81,7%

Kazanilan Bluyume

Prim Olusan HP|Tahmini HP Tahmini |IBNR Tahmini
4,591 97.1% 0.00% 97.06% -
4,672 101.2% 0.46% 101.70% 21
4,863 111.5% 0.64% 112.09% 31
5,174 116.4% 1.09% 117.44% 56
5,668 119.9% 2.06% 121.92% 117
6,389 81.7% 32.19% 113.84% 2,056

2,282



Bornhuetter Ferguson

Kazanilan Olusan [Biiyiime HP IBNR

Prim HP Tahmini Tahmini (BF_Aritmetik
4.591 97,1% 0,00%| 97,06% -
4.672 101,2% 0,46%| 101,70% 21
4.863 111,5% 0,64%| 112,09% 31
5.174 116,4% 1,09%]| 117,44% 56
5.668 119,9% 2,27%| 122,13% 128
6.389 81,7% 31,99%( 113,65% 2.044

2.281

Kazanilan Olusan |Buyume |HP IBNR BF_

Prim HP Tahmini |Tahmini |MinMax
4.591 97,1% 0,00% 97,06% -
4.672 101,2% 0,46%| 101,70% 21
4.863 111,5% 0,64%| 112,09% 31
5.174 116,4% 1,09%| 117,44% 56
5.668 119,9% 2,06%| 121,92% 117
6.389 81,7% 32,19%| 113,84% 2.056

2.282




Rezerv Sonuclarinin Kiyaslanmasi

IBNR-
Average IBNR- IBNR- IBNR-LDF |IBNR-(london |IBNR-Average |IBNR IBNR
LDF LDF{a) LDF(g) (dengeli) |Chain) Cost BF_Aritmetik |BF_ MinMax
22 22 22 22 22 22 21 21
36 36 36 36 43 35 31 31
66 66 66 66 78 66 56 56
153 150 150 157 222 151 128 117
2.150 2.143 2.143 2.166 2.266 2144 2.044 2.056
2.427 2.418 2.417 2.448 2.630 2.419 2.281 2.282
IBNR Rezervi
2700,0
200 0 A
25000
2400,0
2300.,0
22000
21000
R I P
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Bornhuetter Ferguson

Avantajlar :
« Uygulanmasi basittir.

*Hasar gelisimi ve beklenen hasar orani metodlarini
basarili bir sekilde birlestirir.

*Yeni branglar icin kolayca uygulanabillir.

Sirketin yeni sirket olmasi durumunda, kendi hasar
verisine sahip olmamasi durumunda kullanilabilir.

*Olusan hasar yani sira ddenen hasarla da
hesaplanabilir.



Bornhuetter Ferguson

Dezavantajlari :

Beklenen Hasar Prim oranina ve Prime ¢ok bagl
olmasi

Geligim faktorlerine ihtiyagc duyulmasi



- ‘J.I’_‘..

L
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