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Herzog(1999)& A% o|&9 HIWH e AA ¥EA T (limited
fluctuation approach), ¥R (Buhlmann' s approach), Hl©]#|<HH (Bayesian
approach) ©-& Wi it}
= A7 AEsisitha of

£
ok
i o
=

154] A18] = (American credibility) 2k 23t

5
ot HRhE e TEET Q9] o]dAo AuE W] Sl RdlEA XTEZT S
T/s8ta e Taxte ojdAe] AW E45 T A o B2 4E =Tt
Folgnt, wlo]x|t o] &2 204)7] FHHEH E2AA 0w AF7} 57| AlZtslel e
M ol WMEAIRHY T HvhHy) ge] 245 she] dEHSRE FFdle] o]d
ek FHARQD A e APAAQ] HE o] &sto] Bpg T st ot &
A= o] Al 7EA] B FollA WAl R o] 2k B4 9 Al e AR
A} gt

HASA S 2] S8l v 22 718 g Eo] B ot AA|, ofd S
o7l 717Fst (g B9, K37t 19) TEEY oA TAske At AT
£ Ueill= SEHTE Nojgt st o] SE¥Ms N& ZolFEE (Poisson
distribution) ®& ©|&

ol
£
v}
)
X
M
3]
i
N
o
i)
4
%9,
)

Binomial distribution

A Aom F} £4ke] 2 E(N) = n, Var(N) = n= 7Fg itk &4, Foi3
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B3y xEZ QoA sk Almd igh iA Eale] A7) (amount of
the ith claim)& Wehll< &+ X (i =1,2,3, - - - - - - N =t

o] polal FE-Ato] 6291 FUZ (Z, identically distributed with expectation #
and variance 0%) X5 WEth 7Pggitt AR, ol Foe] GERTES
X & =¥ (independent) ol 2h= 7ot} &, ALY & N3} &3

a7le] SERF XX X AR ERolth, ol 7RSI
BEREE ool YHIIHAE SW, BT 19) Bl AT F&
ARE TNt Kok - +Xu JER 5 glom], el To wa

7} mEAe 247 E(T)= © = npd} Var(T) = n(e? + w27} 9t}
olnf FAA FH] HEre 7|FOE thee] 7lEe AMEE 4 Sl
Pr(|T-7] <kt] >1—a (2.1

2.D4 evlste AL S A S Tk To] Hate] zpol7h T %1t2] 100k%°]
%

olc}. o] & ThAl
kt T—17 kr
\/Var(T) = v Var(T) S\/ Var(T) 121-e 22
o i 2 4 nh wepd FAIPgeld we} To BEs} 2AH 0w B
of nu, Ak n(e? + p)d AEEE WET & Joerng (2.2)49 =1
e A=

> 71—al2

mrebd il =] 21E vHEshe ne] o v 2t
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oA e kel ke 248 .
245) ol thghe 22 e8] ke 474 1645, 1960101 kel ez QiAo
20.1,03,005 59 g o4k, Faz L2z o) gre kst (1 - <) g
ol wfe ofz) e} o] Far}

oo —K 0.3 0.2 0.1 0.05 0.01
0.90 30 68 271 1,082 27,060
0.95 43 96 384 1,537 38,416
0.99 74 166 664 2,654 66,358
0.999 120 271 1,083 4,331 108,274

(2.3)4& AHgaP7] i 2 7 A ot ook AR, ANF =S v

ZA7)E AAAGE Ak el (2.3)2)04 His vle} Zo] M| mg= ket
AZFE pE 7}7—% A% A< Tﬂr°ﬂ 4 gl 737&?'81101:“* z‘%‘r %, 54 EE%FJE
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add AdlEsi = Qlste] Edll&o] 80%°A 800% =2 HAtkar skAF, 18H
) Arieke gl 2.
it = 214%, ot = 70%

o|sh 2] B X MTke vltigle] 4 FE FUIAES UehlE 27} Hek
A

Z Wtk oAl 800% Gk WA] o}, Aafol &l oJaf dojzl EE
B o3l Azter g W S & Sl

X, 0, Xn g AEEES F(x— F)olA] gz olg}t & o, o]5 R 7|Zs}
o YA BT 05 5k FAE A3 2At

1, M-

Huber(1964)7F M—34 @& A<kt o], B2 A2 (1), 9))el <
sto] M—0F%4 o] FEH ol theh EHAEA 9 58400 ¥t ?i:rLﬂ o]Fo]
Aok LA o 2 o33 A2 AR E XA (one—sample location) -3 ollA]

Xn=p+e i =12""n,
AR 2ol th gk Hubere] M—3%4 &2 523 (object function)

QU =3 pixi — 4

£ Haslele i e 594 4] (implicit equation)

;"1¢<xi — =
sl 7 ouw oA7NN p7t BEGoln nisksd e o = g7} Ak
JEEC] p(x) = x* /209 $(x) = xo] ¥z, o} th-SH = po FHFS X7 E
o M—%@%&% —3% mE hsEE ¢35l el nlek 2ol 2t
2™, Huber7} AlQHet ¢ —3Hr9] del= o5t 2t
X, X <c
$ox) = { c - sign(x) Xl > c
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o714 c& Z&4S(tuning constant) 24 ¢ = 1.5 B& 2o4g
of ejAQl R ARREE e T shtfoltt. ¢ gro] Zfopx|H EHAE
% (robust estimator) & 7 4= o} G&o] Wolx|A wa, v 2 co #
o thete] E& oA o) el G Alefslr] 501tk Huber7} Al
bt M—F4 9] 571+ drbd o2 2 4% A5 (contaminated data), = 2
1 FHE 18]S 7HE B ¥ (long and heavy-tailed distribution)ollA2] ¥
ol A FEHT x7} 2t B2 AEA (non-robustness)dll AUth &, FEd] o]

A (outliers)o] U< 745 ZEF L o] -l AzsiA 932 vtk 28y
g—gre] T2l 2 5 91E0] Hubere] M—2g ol 4 o 43e] o] 7t
¥ E2 o3 tialed £ =HlAE A 78 4 9T

meta Hxo FHASH] Holso] AHE e A E=EW (scale invariant)
M—F4&e then) 2o Subg 2ol & gz g 4 ot

=0 (3.1)

i

A71M s& Hk(0)9 EHAEZ FPForA, ATk (median
absolute deviation: MAD)ol| 7] %3 7% o] &3] AFEH

s = 1483 - median {|x — median ()|}

=
_]lN

o}7)14 1.4838 ATFETM s7} 02] Ax|ZA o] H =

gt
ol
F{F
o
ol
o,
o
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(3.1)9] ale= 12 %715 (initial estimate) o thate] L=} el F
—r7<4 /N (first-order Taylor series expansion)& 3 Tha HHEHo]| oslo] AS 4=

=
Jom, 27 FHYR Be FLHe] o] AFET S M—F4 22 47 g ¢dn
2l5S T 2t
~ A Z¢[(X| _/pmfl)/S]
Am = A1+ s m=1 2

LY —um-1)/s]

3. 2HIZZE HolAEHE &%

M—374 %] 2H2~EAS A X o vlas|ur] slek] thas Agol

2| Z= (Monte Carlo) RS A5l o oo 123t RE

Uk 2t

Xj =100 +¢& + 0; j=1,2, .5 i=12-,2000
714 0= Fe] WSlE 9u|she gho 2 thaa) 2ol ¥stA 7| S5t
At
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o

d=ax—; a=012 "
2

ME

6

wolddofA med eafgke] ¥ 99% - E(contaminated normal
distribution: CN(a, ¢) )24 ¥ 3 FX) = U3 2t} =, ¢ & E5Y1E
oA 299H]&(contaminated rate)°]g} 3, O(N=E &
2} sl

F) = (1-a) &(x) + a @(x /o)

2 Uepd Qv g, RO AR ARSE 7 FiEtolA el e
A M—37% #F(one-step M-estimator)o]™ Z7|5% 2 )
=, 2T (ORA 155 AH&SGTh @9, Roddo e Ak S-

PLUS(Statistical Sciences(12))E o]-&3}o] o]Fo] Mt}

QAEE N(0,1) | CN(0.1,3) | CN(0.2,3) | CN(0.1,5) | CN(0.2,5) | CN(0.1,4)
X 9.9891 9.9914 10.0089 9.9831 9.9991 10.0213
Mean
M 9.9912 9.9899 10.0065 9.9851 10.0026 10.0058
MSE X 0.1997 0.3433 0.5166 0.69601 1.2098 0.5186
M 0.2035 0.2756 0.3586 0.3714 0.4824 0.3260

(G 2)2 2o (20008 HEE)oflA Aojxl FEFH(X) B M—+4FM)=

) vt (Mean) 2 A5 AHMSE) & Alttet A3bolt}, (& RS

10.0019, H e (bias)®] SHoA] Bl F2 737 M—F4 T2 v

95 7L e € dok. ey BaEAlF eake] S B

FE AAF BE 7ol M—F4 2] MSEZF #8387t 248 44
A

G2 MRS @ 5 glow olmve M-Fg Yol 2iiEd 48L& 5 9

2
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4. GiniQ| @ Xo|(mean difference)oll 7|=st AtZo| F£H

Gini9] H1AFo](Gini' s mean difference) = A1Y (Gini(1912))°l &]3ke] A<t
B Ao v o 2 g3t 2ol YeRd 4= 3l
oo AR (0)9] FHAE FHFo RN,

1-1

;Ixi—xll (3.2)
]:

~ X

oG =
nCZ

M-

A7V x =/ 28 2 2, o= Yol
oo Byl chuelc) ould o 2 e
iAol dr & 0L o] THE & 9]
o0 [ee]
Ir :f f X — yldF() dF(y)

dr o A& 98 34 ZF(method of moment estimator)S tha-3} #o]
[e]

Z AY(Gini)9 BitatolE olol] 7128 ALxe] ko 24 T 7|7}
21w dlole 9] AL (reuse) T WHEALE-S 53 JHIBEE o 4t

F37] wZel F4<] = (precision) F= &
(outliers)ell @ F17¥ate] AFE ool tiet ZHAE o2 yad 4 T

i, 4(3.2)9] 42 vt 2ol 28 ¢ e,

¢

X n
96 = Hin—1) é (2i —n— 1) Xp (3.3)
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David(1968),
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i) =07ot}.
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et opd

F) = (1 —a) O(x) +a @(x/0)
o= Yed 4 ot 3, RojddE e BE A4S S-PLUS(Statistical
Sciences(12]) & ©]-&-ste] o] Fof o},

(& 3)2 2o A& (50001 ¥HE)eA] dojzl AbE (o) o FHFEdl ek Ht
(MEAN) 2} B4 22 H(mean squared error: MSE)S A4Fer Axjolt}, (&
3olA stefete] E323k(0)S 2ol whe} vhEd] AZE Foll ANt FATH
71 FHEAF LA

i<

MSE = 2. (2] FHA — AE(0))*

5000
o2 ALEY,

P9, (F M MSES 2R mel@ v, vime £ol4L e £E
(efficiency) & T3] S ( )l EAIBH

&2 Ut 2ol Tate] A

a8 = HENSE X 100(%)
MSE

(& 3)ollA Heole] FRlelA Bel UE o] &3 F4Wo] JhH ez 22 o
 Hola 9lont T Afel7h 2 AL ofth. MADE o] 83 429 34 & S
(small sample) el 1] 2 MSES] S¥M £4] 23 5= 72 ld.

4, MSES] SHalME N(0, 1) 255 Al BE wefd F3A Gini 5
Aol o AP o] 7P A2 g 7L QoM RS A om 4
ShL E& HolFaL 9

3 Ginil Batafeld] 7|23 g2 AR 22 A5 H A<
FRFoR 4Pzl FEEFAA Fv FRATAA] 7|23 T3 dst]
98%°1°de] =& HES fAIshaL oM ZHAE S o rMe] Fdd FHE
23 o & 5 Sivk, Wi Algd|old Al ofebd Giniel HtAtelell 712
FAEL Mole) SUANE 2 Aol 5 HolA| eka PP Holn) HFREE 423
EE w2 vl FHEE 5 /M Hol'd Z&S 2 ol 0= YET
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(F 3) MZFFeo Mt

T oo o

2z N(0,1) | CN(0.1,3) | CN(0.2,3) | CN(0.L 5) | CN(0.2, 5)
4 X0 1 1.3416 1.6125 | 1.8439 | 2.4083
6| 1.0028 1.2610 1.5088 1.5650 2.0927
n=|c,| 10026 1.2669 15232 15701 21091

5 zfAG 1.0029 1.2422 1.4765 1.5018 1.9944

gy 0.8251 0.9293 1.0566 0.9727 1.2080

&y | 1.0028 1.2832 1.5408 1.6590 2.2314

vEAN | " a: 10021 1.3386 16302 17185 24368
10 |65 | 1.0025 1.2386 1.4764 1.5132 2.0160

¢y | 09141 0.9959 1.1270 1.0367 1.2127

oo | 1.0027 1.3160 15660 1.7403 2.3006
n=|dy| 1.0059 1.5092 1.8484 2.1788 2.9498
25 || 10015 1.2436 1.4642 1.5104 1.9800

6/;. 0.9650 1.0565 1.1515 1.0819 1.2074

¢y | 01321100 | 0.4481(89.3) | 0.6825(89.5) | 1.4130(82.1) | 2.2463(86.8)

n= |6y | 0.1397(94.6) | 0.4742(84.4) | 0.7208(84.7) | 1.4270(81.3) | 2.3208(84.0)

5 GAG 0.1347(98.1) | 0.4000(000) | 0.6107(100Q) | 1.1598(10Q) | 1.9505(100)

a/:,, 0.2604(50.7) | 0.5103(78.4) | 0.7911(77.2) | 1.1696(99.1) | 2.3349(83.5)

¢y | 0568100 | 0.2482(78.4) | 0.3663(83.3) | 0.9291(70.4) | 1.3053(79.6)

e | ¢y | 0.0657(86.5) | 0.3431(56.7) | 0.5059(60.3) | 1.2345(53.0) | 1.7608(59.0)
10 o:; 0.0579(98.1) | 0.1946(100) | 0.3051(10Q) | 0.6545(10Q) | 1.0395(10Q)

gy 0.1238(45.9) | 0.2635(73.9) | 0.4349(70.2) | 0.8182(80.0) | 1.7138(60.7)

¢y | 0.02000100) | 0.1156(70.2) | 0.1543(83.0) | 0.4514(71.7) | 0.5707(91.7)
n=|dy | 0.0324(64.5) | 0.3309(24.5) | 0.4244(30.2) | 1.2240(26.4) | 1.5731(33.3)
95 | g 0.0212(98.6) | 0.0812100) | 0.1281(100) | 0.3235(100) | 0.5234(100)

gy | 0.0553(37.8) | 0.1496(54.3) | 0.2053(43.4) | 0.6525(49.6) | 1.5371(34.1)

x WE: Hhe) WY Y MSES 2He 2
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(F 4) EHAE M2[E2)ol dsH|n
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MSE ;/z\)*( 2.5000 8.6619 27.5525 55.2199 | 103.9630
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Abstracts

This paper attempts to introduce robust methods into the area of credibility. In
many actuarial applications excess claims(outliers) which are much bigger than
ordinary claims do occur. Excess claims lead to an unsatisfactory behavior of
credibility estimators. We suggest in this paper to use robust methods in order to
obtain better estimators. The Huber s M-estimator is a well-known robust
estimator in sense of distributional robustness. Also, we suggest the use of the Gini
s mean difference for the estimation of the 7.

These robust estimators are thus good candidates for dealing with the excess
claims in credibility. Our estimator performs well if there are outlying claims and
the number of years available is not very small. Therefore, this study aims to look

at the credibility estimator based on the robust statistics.
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