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(ABSTRACT)

This study uses the Sample Cohort DB 2.0 big data provided by the
National Health Insurance Service to classify four groups based on the 3.5.5
simplified notification targets, by extending the no—accident period of the
second and third notification items to 10 years, resulting in four groups:
3.5.5, 3.10.5, 3.5.10, and 3.10.10 notification targets, The study compares
the risk of disease hospitalization and surgery occurrence in each group,
proposes the relative risk and insurance premium adjustments (discounts
and surcharges), and empirically analyzes the effects of changes in
notification items, Based on the results of the predictive model, the relative
risks for each group were calculated, and significant differences in relative
risks across the groups were confirmed, This study suggests the possibility
of differentiating insurance premiums based on the extension of the
no—accident period in “simplified notification” insurance products targeting
individuals with pre—existing conditions, The analysis reveals the potential
for applying discounted premiums for the three newly proposed simplified
notification types: New Simplified Notification I (3.5.10), New Simplified
Notification II (3,10.5), and New Simplified Notification III (3,10,10),
compared to the existing 3.5.5 product, This would diversify the simplified

. e . . ’ .
notification insurance market and expand consumers options,

Key Words . Simplified notice insurance, Insurance for individuals with Pre—existing medical
conditions, Differentiation of premium rates, Sample cohort DB, Negative binomial
regression
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2 GO 0.0590A frelgt zto|7F AT, AZFH I A] 1(3,5.10) 7= p-4t
o] 0,05392 FoJAde o7t 23t Aoz vehgt

{

0.0000 0.0000 -

QoI df ESHN OXQX} p-2t LR x2 p-2
A= 1 -0.5689 0.0114 {0001 1254.75 <0.0001
20-29 1 -2.2878 0.0135 <.0001
30~39 1 —1,9267 0.0143 <.0001
40~ 49 1 -1,7003 0,0133 <.0001
A 50~59 1 -1.3695 0.0132 <,0001  208.18 <, 0001
60~69 1 -1,1280  0.0138 <, 0001
70~179 1 -0.5939 0.0139 <0001
80~ 0 0.0000  0.0000  <.0001
AZbA 7] 1 -0.0170 0.0088  0.0539
AE 1A AZHTAL 1 =0.0995  0,0097 <.0001
= = 54.59  <,0001
I AZvAD I 1 0.1102 0.0098 <,0001
3 0
1

dispersion(7) 0.0001 0.0001

129



< H142% '25-2

e

E

TR

X

il

il

olct. |49 7

= Uetd

e

A3l LA ve A9
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0.98557} Eo, 7]

£ BE 557 088597} Hot, E3H 7]
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4 0.87972 &0]

)

—

WA=, o] 7]E IR din|

it o}

2

]

AeigIE et ¢

=314 0.98310] EH, 7]

0.90530] Ht}, E

oA RF 9] o9 Aol A2 A

}

e BT US| 0.8957= 50

ol
oF

_—01_
S
oW

ol
ofF

o

A

= L
= Lr._o ol
R | % oF
=
|
N
3|

Tl

= Lo
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K| < oF
=
2l
DNl
< =0

Tl

= U
- .._u_o 60
<| < oF
=
]
Nl
3|

Tl
7l
A~ W
Kl 2
— I
-

0

Bl

£l

0

20~29
30~39
40~49
50~59
60~69
70~179
80~

0.0491
0.0599
0.0719
0.1152
0.1742
0.2859
0.4679
0.0515
0.0739
0.0926
0.1289
0.1641
0.2800
0.5071

0.0495
0.0603
0.0724
0.1160
0.1754
0.2879
0.4712
0.0520
0.0746
0.0936
0.1303
0.1659
0.2830
0.5125

0.0550
0.0671
0.0805
0.1290

0.0558
0.0681
0.0817
0.1309
0.1980
0.3250
0.5318
0.0575
0.0825
0.1034
0.1439
0.1833
0.3126
0.5662

0.8859 0.8797

0.9855

X0

A

0.1951
0.3202
0.5241
0.0565
0.0811

20~29
30~39
40~49
50~59
60~69
70~179
80~

0.1017
0.1415
0.1802
0.3073
0.5566

0.9053 0.8957

0.9831

o4
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£ Blast, FEAeF 7P vlseet 71E A (3.5.5)001 4 Al pml

- [7H2 5d& frAshL, A o AYer Q% 7|)7ke 10dL
Z gt AR 13,5100 5k, d¥3 2 I FARL 7|17ks 5
HollA 10902 Soigt A HAAI(3.10.5)9F AIZHALIA|I(3.10.5) 914 <
o HE| tigt =Tt 3A gashs B ol 3 S AHLeR

o A
A% 717e 109 o2 gt A Hoh ey} e I FARL 7|72 59
= 1032 gjsh= Zlo] 7]& 7HAIA(3.5.5) thr] U LA Adifd=
£ A =Y 7 des HolEnh

St &3l E A 2ol ng ] my
A& (goodness of fit) FAFIY =Y HIo| tfigt ZAijo|ct ogk
(deviance)?} Pearson 7}o|AlsF A A= gt p-glo] BF 1,002,

dAo Amow oldt JAsse] LolgslAma el AT oA e pEs

2e Ao vehe

M

(B 10) 949 WYoR QIst £2314 S0/YSHDHHBT

Value DF Value/DF p-value
Deviance 23.39 18 1.2995 1.0000
Pearson Chi—Square 23.41 18 1.3003 1.0000
Log Likelihood 17612171
AIC 344,64
BIC 359.29
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i AHAF ThE] exp(-0,0071)=0,99294] WA UEhL 7|12 714
o] AIZFHIA T 7H) AR oS A9 = 0
7R R 7)E 2P A] 7EY) oA die] ARBE AT 7S]
Z AP =L 0,8817 (=exp(—0,1259))0]H], 7]& 7ty

B AIZBANAI 749) diAkAbe] o3 A $lPE= 0.8782(=exp(-0.1299))

‘a“éﬂ ZFRA R el Zolof et A4 942 HIehE,
AR 1(3,5.10), AZFHIA1(3.10.5), AZFH A (3.10.5) 25 7]
& 7BHAR|(3.5.5)9F FAA Fo4E 0.05914 A o7k Zol7t = A
o2 vyt

(B 11) 249 UYOoZ QIst +83514 S0/8112Y XE 21
20l df  FEX| =X} p-ak LR x* p—at
A= 1 -1.4530  0.0175  <.0001 1254.75 <0.0001
20-29 1 -0.9903 0.0182 <,0001
30~ 39 1 -0.8424 0.0182 <,0001
40~49 1 -0.6793 0.0181 <,0001
SE 50~59 1 -0.3883 0.0181 <,0001  187.21 <, 0001
60~ 69 1 -0.1331 0.0185  <.0001
70~179 1 0.0773 0.0195  <.0001
80~ 0 0.0000  0.0000  <.0001
AZrHA T 1 -0.0071 0.0063 {.0001
A AZtHIA I 1 —-0.1259  0.0072 {.0001
15 AZbARAM 1 -0,1299  0.0073 <.0001 86.47 <0001
71Z& 7YHIA 0 0.0000  0.0000 -
dispersion(7) 1 0.0000 0.0000

(FE1DE 4o AYOE A% $4945 AT Lol Y] nY
At EA % 2y H3e Ayto|)

E A2k z
of golats|Huale] 2

132

gzl ofet p-gro] B 1.0
Aol oA mj<

og:=

(deviance) @} Pearson 70| A3

o=, o] Aol A o7 o3t QY3
Ao vepgth

P



H 12) 0449 HYHOR Q15 &3¢ S0|Y3|HEYHMSE
Value DF Value/DF p-value
Deviance 30.39 18 1.6885 1.0000
Pearson Chi—Square 30.47 18 1.6926 1.0000
Log Likelihood 1,691,183 .4
AIC 362,69
BIC 377,34
(& 13)9] 40 &350 Yat SolFEARY e

A4o] AZFATA T 719) diakAte] Ao olgh

TEdlee 7)E 1B
7] AR} thB] exp(—0,0073)=0,9927H) WA Ve 71 7HH1A] 719) of
AL ] AR A T 7R difgAte] oS A fd=s 0.992798 & 4 3

o, TR 7]E AR 7ES) AR ] AZBA AT 7)) oA
o & AP =L 0.9000 (=exp(=0.1050))0]H, 71= 7tHIA] 7}] ThAkA}
thu] AZFA A 74Q) cf/dAbe] ol & At d == 0.8968(=exp(-0.1089))

oft},
(B 13) Oj4o| ZHO= QIS 234 S0|FENDY XY A}
0l df  FEX| EEX p-at LR x> p-u
A= 1 -1.5825  0.0145 <0001 1254.75 <0.0001
20-29 1 -0.8266 0.0155 <,0001
30~ 39 1 -0.4471  0,0160 <,0001
40~49 1 —0.4756  0.0157 <,0001
A8 50~59 1 -0.3106 0.0157 <,0001 160,03 <.0001
60~ 69 1 -0.1001  0.0161  <.0001
70~179 1 0.1779 0.0168  <.0001
80~ 0 0.0000  0.0000  <.0001
AlZbE 317] | 1 —=0.0073 0.0080 0.3577
Az AZADAD 1 -0.1050  0.0088 <,0001
= = 60.98  <.0001
a1F AZvETAN 1 -0,1089  0.0089 <,0001
71& 7vH31x 0 0.0000  0.0000 -
dispersion(T) 1 0.0001  0.0001
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ofo] ZHAIA] W 4434 Holo] it FAA £
AHA A 11(3,10,5)9F 4178 NM3m®Lﬂ%-HEMH&5
2 o4 0,050 4 A §J3k Hol7k A, AZFAIA 1 (3
p-go] 035772 o3t Zfol7} gl AR Lpehteh
(GE14)= AT o4 9] GE 1T} (G 13) Lol 3| ARES o] g3t 7} &
o] o|ZE AWoR QT 4345 PABT 712 DA AR o
PRSI HE S AAG Eolth WA, dAS) 71 A dhu] A7hE A
O] 2 AYSIREE B S5 0.9929, 712 bR A o] Al
I japae] 4 AYRES B $U81A 0.88170], 7|12 1
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e e A e 0.89682 SolFe|ARF Y AT d
o9 we} Ui,

HAT o4 71 LA ] AR A Y a3l A
S Hlaetd, A9 7P wlset 7] I35,
B FARL 7I2EE 5EE fAISHL I SHEY R % 7Rk
shrjet AIZHAIA] 1(3.5.10) = AHHdEs 94 0.
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e B | NZHHTR] || NZHEH T
A 29 | A A A
g8 "8 M uys H sgs H sz H

2YE o3z o3z o3z
20~29 0.0869 0.0863 0.0766 0.0763
30~39 0.1007 0.1001 0.0888 0.0885
40~49 0.1186 0.1177 0.1045 0.1041

A 50~59 0.1586 0.1575 0.9929 0.1399 0.8817 0.1393 0.8782
60~69 0.2047 0.2033 0.1805 0.1798
7T0~179 0.2527 0.2509 0.2228 0.2219
80~ 0.2339 0.2322 0.2062 0.2054
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, AF7), HYs, HEAH JpE 14 7tashe|| w2 APEY 28 A5
Slof| Wt AL HEFB/HT 32(2) (2021): 4375,
3%, oA, “Lo|FI| AR o83t RILAANELY AT o] BeF AF”

HEZ AT 23(4), (2012): 29-60.

A3, e, FUAGEE REISTE2 DBE 83 A7 EH A o2 oAy
I s Adde At 2lAIBE|HT 33(4) (2022): 53-83,

A5, e, e, AEHE 2 Yo 2 & A AYAEE A8
ot AlgAH Y dolg o] HESEHS|X| 135 (2023): 101-125,

A8, e, EUARY DAFEE Fabaz) o] whE of WA 9l A& A
O w o= HEEHS|X| 138 (2024): 41-72,
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AgF, HAA, AR A4AXLSEDBY #EATEDBE 83 Azt
&, ALAE GE ZolHF AREo AP ¢ FEL=EHT 100)

Ao, H7AA, @A AA 9B RIARY 1Y A A-slg=

Ayrely, 2023 WS AR o), 202,
B4, CAAHEEAZ B8 WA AR Fud HE A

TrolE) 7] AME " BEIEHS|K|. 124 (2020): 1-34,

Agresti, A, Categorical data analysis (3rd ed.). New York.: John Wiley & Sons,
2013,

Boodhun, N., Jayabalan, M., 2018, “Risk prediction in life insurance industry using
supervised learning algorithms,” Complex Intell, Syst. 4 (2018): 145-154,

David, M., “Auto insurance premium calculation using generalized linear models,”

Procedia Economics and Finance 20 (2015): 147-156.
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De Jong, P, and Heller, G,, Generalized Linear Models for Insurance Data
(International Series on Actuarial Science, Cambridge: Cambridge
University Press, 2008,

Curmu, S., “Tests for Detecting Overdispersion in the Positive Poisson Regression
Model,” Journal of Business and Economic Statistics 9(2) (1991): 215—222.

Naufal, N., Devila, S., and Lestari, D., ‘Generalized linear model (GLM) to
determine life insurance premiums,” Proceedings of the 4th International
Symposium on Current Progress in Mathematics and Sciences (ISCPMS2018)
(2019).

Society of Actuaries, Risk scoring in health insurance: A Primer, 2016,
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(B 15) Y OARSE Y apsiaet Uy 2834

3
s | wg | ez | oK AR 4 | oaon | ason
(=l HTEXT TEXT

1 1 20~29 | 7]1& 7tH 1A 169,310 9.358 14,449

2 1 20~29 Hi1A I 168,582 9,307 14,368

3 1 20~29 a1 A 98,222 4 868 7,693

4 1 | 20~29 97.947 7.666

5 1 30~39 116,603 11,713

6 1 | 30~39 115,314 11,564

7 1 30~39 74,046 6,566

8 1 30~39 73,528 6,514

9 1 40~49 122,221 14,648

10 1 40~49 119,442 14,228
1 1 | 40~49 75.646 7,768

12 1 | 40~49 74,610 7.631
13 1 50~59 97,180 15,345
14 1 50~59 Al 7r 93,401 14,709
15 1 50~59 Al 7+H I 57,141 8,010
16 1 | 50~59 | AZFHEDAII 55,679 6,425 7,795
17 1 | 60~69 | 712 7t91x 48,304 9,612 10,027
18 1 | 60~69 | AZrHEIA I 45,011 8,691 9.181
19 1 60~69 ArHA A1 26,844 4,753 4,777
20 1 60~69 Al 7FA 1 A 11T 25,691 4,473 4,540
21 1 7T0~179 71& 7ZFH 1A 18,748 6,060 4,756
29 1 | 70~79 | ApHEIA I 16,632 5,988 4,134
23 1 70~79 | AZtHIA I 9,729 2.849 2.190
24 1 | 70~79 | AZHEIAI 9.008 2.604 1,995
925 1 | 80~89 | 712 1@ 1A 5,692 2.968 1,349
26 1 80~89 Al ZFA 1) T 4,822 2,412 1,110
27 1 80~89 A ZFA 1A 1T 2,655 1,350 554
28 1 80~89 A7+ 1 2 1T 2,417 1,206 482
7 1,824,425 | 173.456 | 215,762
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(B 16) 0} OiMXI+E 2HY UsIHet 2YE 2314
s | wg | ez | oK AR 4 | oaon | ason
(=l HCEXT TEXT
1 1 20~29 | 712 7+4 162,763 9,335 14,445
2 1 20~ 29 AZFH IR 162,240 9,286 14,384
3 1 20~ 29 AZrH IR 109,759 5,647 8,976
4 1 20~ 29 A ZFH IR 109,535 5,618 8,952
5 1 30~39 | 7]& 7t4 69,854 5,685 8,953
6 1 30~39 AZrH IR 69,310 5,634 8,872
7 1 30~ 39 AZrH IR 38,489 2,881 4,692
8 1 30~ 39 AZrH TR 38,315 2,866 4,671
9 1 40~49 | 71= 719 109,289 11,227 13,983
10 1 40~49 | AZtHIX 107,448 10,897 13,721
11 1 40~49 | AZtHILX 53,597 5,043 6,108
12 1 40~49 | AZtHIX 53,031 4,949 6,044
13 1 50~59 | 7]1& 79 94,962 13,766 14,445
14 1 50~59 AZrH IR 91,749 13,180 13,915
15 1 50~59 AZrH IR 54,983 7,052 7,335
16 1 50~59 A ZFH IR 53,790 6,845 7,144
17 1 60~69 | 7| 714 54,595 10,306 10,340
18 1 60~ 69 AZrH IR 50,719 9,271 9,436
19 1 60~ 69 AZrH IR 30,087 4,859 4,936
20 1 60~ 69 AZrH IR 28,567 4,511 4,657
21 1 70~79 | 71& 79 24,435 7,601 6,113
22 1 70~179 AZFE IR 21,772 6,575 5,303
23 1 70~179 AZrH IR 12,503 3,599 2,737
24 1 70~179 AZrH IR 11,530 3,281 2,477
25 1 80~89 | 7]& 719 11,951 6,646 2,403
26 1 80~89 AZrH IR 10,001 5,357 1,998
27 1 80~89 AZrH IR 5,140 2,771 993
28 1 80~89 A ZFE IR 4,574 2,420 884
A 1,644,938 187,108 208,917
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