Jo0o0o0dood MackO OO0 ood

Dooooooood

0 OOooo

00000000000000000000000000000000000
00000000000000000000000000
00000000000000000000000000000000000
00 [3,400000000

1 O0oogod

oo ooo
goddadaooooooboobobobbobbbdoogoooooaaad
0o boooooogg
ittt boouooooaad
0o nononogg
O00000000000000000000 (claims reserve) 0 00O

O00n000000000000000000000000O000O000 (run-
off triangle) 0 0 0 O

ooooy
1 2 el n—1 n
1 Cia Cie oo | Ot | Cig

2 U1 Co2 o | Oy

n—1 Cnfl,l Cn71,2
n le

~. OO0Ond

Ci; (,j=1,...,m)0000000000,;000000000000000
000000000CG,; (i+j<n+1)0000000
000000000000000000-0000000000000000
ooo0000O000i=1,...,,0000C;,00000:000000000
000000000000000000

n

Rtotal - Z(Oz,n - Ci,n-i—l—i) - (CZ,n - CZ,n—l) + (03,n - C3,n—2) +-- 4 (On,n - Cn,l)

1=2



gboboobuoooobbobooogon

n

Rnext year — § (Ci,nJeri - Ci,n+17i>

=2

= (Cyp — Cope1) + (Cs i1 — Cspa) + -+ + (Crz — Ch1)
oggo

2 Joboboboobobotgbboobodgn

gooooodd (Chain-laddermethod)DDDDDDDDDDDDDDDD
dododoooodoooooouobooouobooooouoooooon
gooo C'Z-JDDDDDDDDDDi+j§n+2DDDD C'm-DDDD GMDD
ogooogdn

0oo0doooooooodoooood j0dy+1000000000000
ogoooooooooo ijDDDDDDDDDDDDDDDDD Ci,jH:CZ-ij
(i:1,...,n,j:1,...,n—1)DDDDDDDDDDDDDDDDDDDDDD

Djzl,...,n—lDDDDDC’i’jH/CMDDDDDDDDDDizl,...,n—j
gooood ij
}'; Zz 1CZJ+1

i Cig

00000000000 di+j=2n+2000

Cm‘ = Cing1—ifny1—i* fj—1
0¢,;0000000

3 MackUUDOUOOOODOOOOOOO

3.1 MackO OO

00000000000000000000000000000000000
00000000000000000000000000 100 Mack [1,2]0
0000 MackDOODDOOOOOOOOOO

Ci; (i,j=1,...,n)0000000000200000000000000
0000000000000000 (Q,F, P)00004j=1,...,n,0000
Ci1,...,C,;0000000000¢G,;00000Mack00000000000
0ooo

001 Gia, ..., G, 00000000000000000003

002 0j=1,...,n,—10000000000 f,000000i=1,...,n0
0oOoo0o0oooon

E[Cij411Gi 5] = Ci i f;0



od3 dy=1,...,n—10000000000;000000¢=1,...,n0
gbooboooooo

V(Cij411Gij) = Cijv;0
0000V(CiynlG,)00000000000000
2
V(Cij41lGiy) = E[(Cijs1 — E[Cij111Gi4]) 7| Gis]
= E[C}; 111G 5] — ElCij1lGi )
ggoodg

3.2 MackUODUOOODODODOOODOOOOODDOO

Mack MackOOODOOOOOOOODOOOOOOOOOOODOOOODOOO
00 OoOO0oOoooooooo f;o0000

J? Zz i Cw+1 _ g( C’:’J‘ . Cz’,j+1>
oyl i Coy Ciy

=1

0f,0000000000V(f;)00000000000000000000 @
00 i+j=2n+20000

E[C|D] = Cipti-ifor1—i- - fi-1
OD0000o00O0O0O0OoOoooooD G;0000

@-,j = Ci,nJrlfiﬁLJrlfi T fjfl

0 E[Ci;] = E[C;;)000000000DP0i+j<n+100C;,;000000
0000000

3.3 MackOUDODOUOUODODODOOODDODOOUOOMackO OO

Mack 0000 OMack 000000000000 Ryt = 3o o(Cin — Cins1—1)
ooooooooobooboooboooooooooobooboboboooooo G000
0C, 0000 Rt = 3" (Cin — Cinyn—) 000000000000000
0 2000 (mean squared error)

mse ﬁtotal - E[(Rtotal - ﬁtotal)zlp]
gooooooooooooobooobooo
(Etotal - S(mse RStotad)l/zu ﬁtotal + 3(mse ﬁtotal)lﬂ)

0 R 0 95%000000000000000
00 [1,2)00000000

00 (Mack [1,2]) 00 1,2 30000mseRm 000000000000
00m



4 MackOUOUOUOOOO

OOob0boooooboboboooooboboobooboooOn MackD
gbo20000000000040

0100000 «00000ogooooooboboo3gggoo3doooo
gbooboooooo

o0 g Dj:L...,n—lDDDDDDDDDD%DDDDDDiZl,...,TLD
ddooddooood
V(Cij1lGiz) = CFv;0

0030 a=1000000000=1000000000000 £;000
0 /,0000000000002000000000000000100000
0¢,;000000000000000000000000000000000
020000020000000000 MackOODOODOODOOOOOOODO
000000i=1,...,n0000n+1-i<j;<k<n0000j, k00O
oooooooo

S=> (Cin, = Cij.)
=1
HRERERE

000 (S.[3]) 00 1,2, 3000000 SO0000 mseSO00000000
000000 Mm

0000000 R 00000 Ruextyerr 100000000

Ooon

[1] T. Mack, Distribution-free calculation of the standard error of chain ladder
reserve estimates, ASTIN Bulletin, 23 (1993) no. 2, 213-225. http://www.
casact.org/library/astin/vol23n02/213.pdf U0 00O OOOOONO

2] T. Mack, Measuring the variability of chain ladder reserve estimates, Casualty
Actuarial Society Forum (1994) Spring, vol. 1, 101-182. http://www.casact.
org/pubs/forum/94spforum/94spf101.pdf OO OO OODOODO

[3] S. Saito, Generalisation of Mack’s formula for claims reserving with arbi-
trary exponents for the variance assumption, Journal of Math-for-industry, 1
(2009A), 7-15. http://gcoe-mi.jp/publish list/pub_inner/id:4/cid:9
0o0oo0ooooooog

4 DOO00O0OMackODOOOODODODODODODOOODMOOODOODOOOOOOO
Oo0o0o0oDo00oooooooDoo0—00o0ooooooooog 2008
011 o0000—0OMIOOODOOOOODO13 (2009)0 http://gcoe-mi.jp/
publish list/pub_inner/id:2/cid:100 0000000000



