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1) GLM¥} B8483d &8 #d AT+ZE= Renshaw(1994), Haberman-
Renshaw(1998), Millenhall(1999), Murphy-Brockman-Lee(2000) 5°] 9.2, o]
% Millenhall(1999)& E342] Folol| 9lolx Compound Eot&abge] &4 A&
FH3HA AASa Tk @, Compound Eobsi¥dl thgl $28k20l A4 7]&e
Jorgensen(1997), Rolski-Schmidli-Schmidt-Teugels(1999)2 #x3}7] njeit}.
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Nelder-Pregibon(1987), Smyth(1989), Smyth-Verbyla(1999) 5°] At
™

1
LI 2E (Double GLM: DGLM)E ©]-&3kith. DGLM< ©]-8-5td 3
= =

)

s

e

b Al RAYE ¢ 9lom o] BAtRYo] W FPA 9| =S
i %

SPIAITI AL oS Huslitl . Smyth-Jorgensen(2002)& DGLMS ©] 43
T4 dlole] glo] AT dolguteg: H3lg rndalo] 7FsdHe BT
b, A B glo] it ks PIXE B 7t 20 A7 HlEH|st
o] T A= (MLE)S 4 33X 9] (Bias) & 2714
Ht}. Lee-Nelder(1998), Smyth-Verbyla(1999), Smyth-Huele-Verbyla
(2001) &= DGLMeIAM 9] 22 t)-9-=F7% (Residual Maximum Likelihood:
REML) #4158 738ttt REMLeIA ] 242 Hah 82 Ad w4k A2
2o 4y 24 oln, REMLe] #4ke] B A5 Algstal o= B
SIS

B =HllM e Azt RE 85 3¢l 99 Smyth-Jorgensen(2002)°] 24
& 1} 9= Tweedie s Compound o} EXE 7Pgstel] Hd} #4374 18
& & e DOLM= ARgalsi on | B4 3 hH & 4te] B8 3| & Al Fst
£ REMLE A8ttt 1o+ 43824 Compound ¥ol4=3
DGLM "W &9 tiall 7]estsitt. el e =2 o520 A3Ad 2t
Hy(HYHd) YEZLQ volE o DGLMS A3 4-83k] g edEd e
HARO] ARN(ES)Y Afolo el At niA o ® [VACdA = 248 3
T A7A ol tisl 28

of

2) Nelder-Pregibon(1987), Smyth(1989), Smyth-Verbyla(1999) &2 th& o tlo]
Blo] -4t R o] DOLME o] &3 vl gl
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B dollie B3g 340 Slolxe] DGLM W& 48342 avlstaat ¢
o 1A NE A BT Taei=1.m), ZE i EREFelA e
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: 239 Aok
ek Folskat. a8 V.= Zmw, = iHA] BRI BEAt sAY T
Aead 5, Fa Sdagdo] @t i AT N,)7F ito] Aw;Ql ol
¥2 w2k 7Peiat aelm 49 AR (Severity) 9l FTAY £ATFEE 7
o] T, @424 (shape parameter)7} a9 ZoHE ety 7pgsia}, 22w Z,&
Compound ¥ol5-FX 5 w2 ot T3 Pr(V;=0) = Pr(Y;=0) =e *“°] =

M, Ve 09 255 Alshd &7 dela B9 ghe 20 dvt. =9 /i A

F7l0] B4 02 Rk PP, N7k s Folzl B ve 2
b=

¥ HGo| N, T, /0,0 xS up2 7] "o}, webd ¥,94] Compound ¥oF
S 2 doh. B3 £ =Rl B T o el AT A5 R =

o #27bssi, (ny, v)7F SHA 0= #ErFssitial 7H gt

$HA | Jorgensen-Souza(1994) = E@E A=Al Qo] ST iolA Ak
AF H SAFH(1)o] ,=EY,)=A T;9<% BTt E3F Jorgensen(1987,
& it EAFAY] Bkl Var(Y) =0, /w; (R, p=(a+2)/(a+1), ;=
AR IS BT =, Nob Yo AL E V] Had) BAks Aeta
A p 37K & 23} (parameterization) & <= ek, 13 H 7] 9,9}
p7t a2t 7Y SBAH 02 A3 (orthogonal) 3tal YL B2V p; 9, pE B F
, Ty, o5 T35k 2 W 3ol Hheidt), ¢H, Var(Y) S N,

A
7} ol A8l Yol AN BRGNS o) §3 78 5 9tk

3) o] AL ZEAHPE (Figher information matrix) A JEANZHAL 471 0 & u|gie},
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g%t g, & 2} } A 2)e ZTHNEQR) S AT (T) ol theliA]
33 (log-linear) 23 ¢] ¥]o], 919 DGLM 232 AR} 72E AR
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20 202

yo] EFo= ey 2L gof it 1A A EaE (Information Matrix)<]
d3E 2 HE| Aoz,

wdi }

Ja = diagi Vo)

5) d= 21(1)9 GLMAIA B 2REe] A (unit deviation)ol™ 2](2)¢] GLMell
A BF2-(response)©] T}, Nelder-Pregibon(1987), Jorgensen(1997), Smyth-
Verbyla(1999)& <Fdd ZAl(saddlepoint approximation ¥ steepest descent
method) & B3l d¢] X7} ZAH SR oxj& Wax &S Bt

6) A3 Fr=3g-S Smyth(1989) #=3517] vl
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3. ML =4

ot kel gk SIS foky o] MLEE 21(1)# (2)9] GLMOZHE 2}
2 Aoz}, Bl gk 94 <4174 (Fisher Scoring Equation) Tt} 2t

Bt = (X'WX) ' XTWz (5)

o714 W v 22 7] tiaeEola,
ag(u) 5 @; |

op : 2 V()

g("' () +2 ()OI h

W=diag{[

AT V=, 7=

A9, fo] H2 oAk et 2 S Huade] Jad Ry ol

7k+1 = (ZTWdZ)ilerdZd (6)

A7 Wre vt 22 7he A izsdola,
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= dag (B
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BAEe V(0) =02 2= ) (4 gy go)0l

20
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(£ 1) eh= MI3AE AISAEYZ FE2T

39 A% EFHRI g9 FUHFR
BFHT
HF(B) B2Hy) Al (F) el gato]
EZRIZ - - 116,283.6(9) -
s 11.786 7.566 - -
gl 3A 0.000 0.000 1.000 0.091
g ol 0.087 -0.121 1.091 (034 - 24)
a7 20th 0.539 -0.327 1.715
A% 300 0.000 0.000 1.000
0.715
A% 400 0.052 -0.031 1.054
(20t - 30t0)
A% 500 0.115 -0.040 1.122
A= 60t o] 0.209 -0.102 1.234
2% 583} 0.000 0.000 1.000
A% 8t 0.618 -0.137 1.856
2% gEak 0.285 -0.015 1.329 2.003
2 744717 0.972 0.037 2.643 (AQ71A - o] &3
A& B4t 0.122 0.429 1.129
A& o] &t -0.446 0.173 0.640
F1 1) FAT e ATNE ARS A w e
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0.121 0.041 0.886
-0.088 0.075 0.916
0.104 -0.222 1.110
0.116 0.198 0.889
Rl 0.041 -0.263 1.042
Y -0.084 0.184 0.919 0.468
K 0.105 -0.322 1.111 AH - AF)
L e -0.196 0.115 0.822
R 0.212 -0.386 1.236
LAY 0.092 0.118 1.096
A% 0.101 -0.094 1.106
L AF -0.264 0.193 0.768
L3y 0.068 0.003 1.071
) -0.017 -0.041 0.983

flo 4
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ﬂ“ TRE 2R E 3 1.
B 40, AL 5845 7] (base) &7 391+
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I 39 A xERYE9 YT
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EFEIR - - 104.9 -
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A9 F 0.457 0.021 1.579
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Abstract

This study estimates the rate of motor insurance premium by using Double
Generalized Linear Model(DGLM) under Tweedie s compound Poisson loss
function. Our model used can improve accuracy of estimating fair motor insurance
premium by modeling dispersion of the insurance claims as well as their mean. We
empirically estimate the rates of premium by using third party motor insurance
data for Korea and Australia. The results provide some covariates which explain
risk factors simultaneously affect same or opposite direction to the frequency and
size of claims. This implies that the DGLM can improve the precision of estimates
for car insurance premium rather than assuming constant dispersion.

We also observe that a meaningful difference between risk factors of premium in
the extent of maximum deviation within the category. The kind of vehicle body
displays the largest deviation in discounting(or raising) premium across the risk
factors used. The empirical results also shows that the driver s area of residence is
also important risk factor as good as the driver s age. From our empirical results, a
system which discriminates insurance premium by driver s area of residence could
not cause serious polarization problem widening premium gaps between

metropolitan areas and provinces.

% Key Words: Compound Poisson Distribution, Double Generalized Linear

Model(DGLM), Motor Insurance Premium
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