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Abstract

Auto insurance is an insurance product that requires the proper application of pricing techniques due to
intense market competition and the rate regulations of financial authorities. Especially, population change
according to aging and rating faction segmentation mainly affect the pricing process. This study suggests
a pricing optimization methodology through the proper estimation of age factors. To properly estimate
the future distribution of age factor, age change, renewal and conversion of customers are considered as
main effects for the optimization of estimation and application. The properness and effectiveness for the
suggested method will be proved by a comparison of results applied (one for current distribution and the
other for future distribution) at the off-balance process. This study suggests an appropriate risk estimation
methodology based on optimization that uses the proper estimation of future distribution to protect from
the over or under estimation of risk.
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k k
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premium, = exposure, X frequency; X severity,, ¢=1,...,k,
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Table 3.1. Age group data

Age Exposure(E;) Loss(L;) Pure Premium(pure;)
20s 75,196 10,816,086,778 143,839
30s 245,672 25,659,242,953 104,445
40s 306,020 33,123,491,060 108,240
50s 214,402 25,607,253,204 119,436
60s 72,683 9,020,602,502 124,109
70s 18,907 2,664,868,850 140,946
Total 932,880 106,891,545,347 114,582
o
o~
o
o~
@
o |
= -
z
[
g e
o) N
a |
© |
@ T b T T T T T
20 30 40 50 60 70 80
Age

Figure 3.1. Relativity for age.
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Table 3.2. Relativity & estimated relativity for age

Age Relativity (R;) Estimated relativity( R; )
20s 1.475766 1.459611
30s 0.914315 0.986346
40s 0.944975 0.935527
50s 1.055572 1.034168
60s 1.082144 1.106965
70s 1.238707 1.245125

Table 3.3. Exposure, loss, pure premium & premium for age

Age Exposure(E;) Loss(L;) Pure premium(pure;) Premium(premium, )
20s 75,196 10,816,086,778 143,839 11,295,035,083
30s 245,672 25,659,242,953 104,445 27,482,605,953
40s 306,020 33,123,491,060 108,240 32,810,488,915
50s 214,402 25,607,253,204 119,436 25,234,472,021
60s 72,683 9,020,602,502 124,109 9,154,810,648
70s 18,907 2,664,868,850 140,946 2,647,168,948

Total 932,880 106,891,545,347 (mean)114,582 108,624,581,568

857] oYtk Webdl Figure 3.1 23 34 A1 8W AU S Folt 247 3
Al (smoothing line) 0.2 AU =& F743}o] 183}t

Table 3.2+ AHIFE A= (relativity) 24 Figure 3.1& &gt Zolt}. 7|& AUzt AMEA
Aot AUEolA 2007} 7P =2 AUIER UERGD, 707 £ AAE 22 AUEE e
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Table 3.4. Exposure, renewal rate & renewal number for age

Age Exposure(E;) Renewal rate(renewal;) Renewal number( f;)
20s 75,196 0.6135 39,334

30s 245,672 0.7366 170,507

40s 306,020 0.7866 238,321

50s 214,402 0.8112 187,074

60s 72,683 0.8362 69,089

70s 18,907 0.8220 18,111
Total 932,880 722,436

ASE AEAAW, A7Aste A% A Bxs} oSt wYR t3t £AFEASI sk
). olo] weh AAl B2} vlo) EEIN ALE SAEASE] oIS Folrw, 1 HoE Ao
w7} g},

°© = 7§
(renewal,; )& WFg3to] 23] 719 A4} AAEE 3 U WAFE AP, ol v 2

o] Ao g,

fi+1 = FE; xrenewal;, ¢=1,2,...,54,

59
{ZEZ-XO.822}, i=55,...,50.

=55

fi=

G| =

A Z7kehe vid d=a5E A7HY 2448 23T o, d A7 = S50 7HS) A9} B4
€& ALslo] AxE = k. Ud T5AIRE T9M7ER = S5 TAMRE T9A7HA Y & Y s
BAEQ 0.822F A8, o5 T5AIRE T9H7HA] @58l B/ttt 74 ie &

b

< A
o FL4%

Z32)9] ¢Aolmg, Azl AL 4200 Atk F, o2 Eol, i = 54E T44Z2 o1 di).

Table 3.4+ 3l B3| ALS] A &S AL AYIF BATE F45k] Al xelth. A
o] old42 AALO] EolAE AL B 4 9y, 407} 238,321 02 b we AALE e
WL, e AT 7S] 2AeTE AL 107 P AL AAeE vERlth =3 F AdsE
722,436 02 ZAE gt

o At §¢) 7 49 49, &3 B3 719] nAse id B9 7Y
7P Widell Al iAol fdsd 2 1A et Al =
o ﬂ”*(Zgz) oH 3t Ze]
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N

2o 1 b9 ASel U 1Y A4 DA% Usths AL Bl & 2 2AR(E F)
5 oas0des dRos 07 21 28 ANE(S Ji) 1224362 W U1A S AT 5
B(3 0% 2004UHO T AT 4 Stk EE 3 AT KU DA 5)E B AT 28 (ne
customer) =8} E}A} Al 312 (converted customer)2] XA S Gt > g2 FoZ AT
Ak mEkA A-HH 7MY A Y MeE o8kl F AL Al M-S (new customer rate) 7} F BFA} Al

T=
Y] & (conversion rate)S AL = Adth =, & AL A HEL F AL AT DAL g0)E F 7
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Table 3.5. New customer, new customer rate, converted customer & conversion rate for age

Age New New customer Converted Conversion
customer(g;1) rate(rate;1) customer(g;2) rate(rate;2)
20s 21,522 0.452885 53,674 0.060624
30s 14,718 0.309709 230,954 0.260859
40s 6,467 0.136084 299,553 0.338341
50s 3,062 0.064433 211,340 0.238706
60s 1,181 0.024852 71,502 0.080761
70s 572 0.012037 18,335 0.020709
Total 47,522 1 885,358 1

Table 3.6. Renewal, estimated new customer & estimated converted customer for age

Age Renewal(f;) Estimated new customer(g;1) Estimated converted customer(g;2)
20s 39,334 4,854 12,108

30s 170,507 3,321 52,008

40s 238,321 1,459 67,576

50s 187,074 692 47,674

60s 69,089 266 16,131

70s 18,111 128 4,137

Total 722,436 10,720 199,724

Q) ZAS (Y B) 2 vhro] A4t £ EPE AT WSS F A AT AT 2)E B 7

<
T
<
T

O
i
rlo

T 4 QA
A (30 B & Wre] Adg %D} O AT, E AL AF HE
%% °F 0.949% At &, AFA AR F ﬂ AL St 37 5.1%%} Az
H gARZ AgE o MEA 7HEE 27 94.9% 2 A ke Aotk o)F B8l & AR Al
Aot 5 BAF Algt 2 A A Zgzl-ﬂ‘ Y928 T e, T A AT 2AFY
Yo gin)E & AT FA LAF(C gi) x F AAF A wE(0.051) 7 & 4 9aL, o] 10,7207 ]
. EAF Al Ao FAA(Y 12)— T AT Y AAF (X gi) x & ERAIE(0.949) 2 AT
199,724 o2 AT

1w Aqt 79 AL FAs] A8 4 A
H& (rate;n )= ARAF At LA (gin) S & AP AT 2AF (D] ga) 28 vHrel 77 5 QAL BRAE A
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— ORI e— ey Expoaire

Figure 3.2. Exposure & new exposure for age.

Table 3.7. Estimates of exposure, loss, pure premium & premium for age

Age Exposure(E;) Loss(L;) Pure premium(pure;) Premium(premium,)
20s 56,296 10,816,086,778 192,129 8,312,126,498
30s 225,926 25,659,242,953 113,574 25,184,453,680
40s 307,356 33,123,491,060 107,769 32,973,071,178
50s 235,440 25,607,253,204 108,763 27,728,786,891
60s 85,486 9,020,602,502 105,521 10,774,896,251
70s 22,376 2,664,868,850 119,095 3,141,709,724
Total 932,880 106,891,545,347 114,582 108,115,044,222

ATt DA (o) 8 Fotel A2 ARIFE 719) DAL(E) 9 wE) B2 FHo] st 3,
= fi+gn + g0 FAE 2 AT, AFA FAE 7MY DAS(E) = 40th7} 307,356 0.2
ZoL WAL, 50T 7t 235,440 0 2 F WA 2 g2 7t AASE AR o] E Ve A% B2 |
JLFHEE‘ 5OUH olde] 7hS) AAFIE SR AL & 5 vk FAR ) FExE 7S] A" Fx29)
2po] 7} QQaL, THS Figre 3.28 538 o2 414 g3 4 9]
Figure 3.25 X AYdIFEZ 71& 71 1A (E;) < A3 o)F =
[l ve) 4 Ao £AF QTS WE AR AEA B ARIFE M) nAS(E)
HEZE HRE ¢ 9lon, off FI AYIFE 7] nAST} ol Feke Ae AT Jrk A2 A
Aoz 2 o5t He AAH fElve wes Eﬂg‘r AbeZ WBketE A A 5
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