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Abstract

This study dealt with regional characteristics in car insurance for reduction of traffic accidents. The objective
was to establish scientifically the verification procedure in the application of regional auto insurance rate. To
specify the objective, this study conducts the correlation analysis between factors which are various in each local
traffic environment and the loss ratio in automobile insurance. Also, this provides a correlation and a modal in
loss ratio, classifying human factors in locality in major cause result from traffic accident. Based on the results,
this brings up the problems with applying a uniform criterion for automobile insurance rate although various
factors have effect on traffic accidents in locality. Therefore, what stands out most from this study is that a policy

on automobile insurance applied to regional factor should be introduced.
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Table 3. Correlation between loss ratio and auto accidents
insurance rates

Classification  Total City District Borough
Correlation 0.540 0.562 0.428 0.545
Coefficient

note: Correlation coefficient is applicable in 0.01(both sides, confidence
level is 99%)
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Table 4, The plan to subdivide auto insurance considering regional distinctiveness

Classification 7 Megalopolis 16 Cities and provinces 234 Cities, countries and borough
Gap in loss ratio 24.2% 28.3% 99%
(assume loss ratio that 77.5% is 100%)
Effect of accident reduction Normal Favorable Most favorable

Motivation of local goverment Relatively high
Sphere of activity(non-commercial driver) Partial suitable
Pass of driver living outside Low

Conflict between region Low
Preference of local government official
The subject of accident prevention

Nation to enforce,
Gap of insurance rate

Preference

50% (1.5 times)

Reflection or not in this study

Cities and provinces
Japan(7 megalopolis) -

Relatively high
Most suitable

Very high
Partial suitable

Low High
Low High
Preference Not preference

Cities and provinces
Great britain

Cities, countries and borough
Germany(444 cities), France(114 cities),

(20 cities) Austrailia(NSW), United states
(New york, New jersey)
Solution T Solution 11

3) FW5(2013), Alngy &3 CER.
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Table 5. Selecting traffic-environment factor
Classifi-cation Variable Definition Unit
Traffc Road length Available road length km
environ-ment  Pavement rates Pavement length/road length %
factor Vehicle registration Vehicle registration vE
CO,emission Tier3 calculation method 1,000 ton CO.eq
Road length per one person Road length/population km/person
Vehicle registration per one person Vehicle registration/population veh/person
CO.emission per km CO.emission/road length C0.eq/m
CO.emission per one vehicle CO.emission/Vehicle registration C0.eq/veh
Human factor ~ Vehicle mileage Average of (vehicle mileage/investigation period  km/day - veh
Fatalities by violation of law Fatalities by violation of law/vehicle registration  person/1,000 veh
Number of accidents by drunk driving Number of accidents by drunk driving/population number/1,000 person
Number of sickbed in hospital Number of sickbed/population number/1,000 person
Wearing protection equipment rates Persons wearing equipment/persons for %
investigation
Observing traffic signal rates Violation vehicle/total vehicle (1 lane) %
Observing traffic signal rates Violation persons/Total pedestrian %
by pedestrian
lllegal parking rates Length of parking - stoping vehicle/length of %
in school zone segment

228 Journal of Korean Society of Transportation Vol.33 No.3, June 2015



Article

KIM, Dong Kuk

Table 6. Comparison of traffic environment factor by region(2010)

Road length per Car ownership  CO.emission  CO.emission per
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per km
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(%)
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Table 7. Comparison of human factor by region(2010)

The Study of Reflecting Regional Characteristics in Car Insurance for Reduction of Traffic Accidents

Fatalities by ~ Number of ~ Number of

Observing

V?hlde violation of accidents by  sickbed in e e Ob§er\{|ng traffic signal llcgal par LA
mileage law drunk drivin hospital safety belt  safety  traffic signal rates b rates in
(km/ 9 1oso rates  helmet rates rates % school zone
sl (person/1,000 (number/1,000 (sickbed/1,000 %) %) %) pedestrian %)
veh) person) person) (%)
Seoul 44.0 13.98 0.39 7.15 78.1 75.6 91.4 86.6 62.9
Busan 46.2 12.07 0.34 12.94 78.5 70.5 93.1 91.1 75.1
Daegu 458 15.38 0.62 11.21 89.4 79.9 95.6 9235 81.8
Incheon 456 11.13 0.54 8.71 73.3 72.2 90.8 93.8 4.7
Gwangju 47.1 17.17 0.80 13.84 68.0 54.4 9.7 87.6 80.5
Daejeon 447 10.26 0.52 12.59 82.7 50.9 93.5 83.1 74.2
Ulsan 420 11.49 0.68 9.69 78.1 838 %.8 753 82.9
Gyeonggi 492 10.49 0.62 8.09 737 70.0 934 87.2 854
Gangwon 432 14.87 0.91 10.85 722 83.2 939 79.7 61.3
Chungbuk 46,9 13.89 0.67 10.56 79.9 714 9.8 75.0 68.1
Chungnam 473 113 0.91 10.76 68.0 68.4 95.4 87.0 715
Chunbuk 47.1 14.68 0.69 13.72 55.0 65.7 920 86.8 70.8
Chunnam 47.0 15.33 0.84 14.13 58.0 57.1 91.7 65.5 63.7
Gyeongbuk 444 14.92 0.81 11.83 63.0 66.0 94.7 81.0 60.9
Gyeongnam 46.2 10.37 0.51 14.08 59.6 70.7 95.7 84.1 65.2
Jeju 39.0 14.41 0.64 7.02 485 53.3 89.9 89.4 233
Table 8. Analysis results of correlationship between loss ratio and indicator
Accidents CO, emission Felztaht.leS o Wearing safety Wearing safety Number of ~Accident by Obs.erv'lng Vehicle
violation of ; L traffic signal )
rates  rates per km law helmet rates  belt rates sickbed  drunk driving rates mileage
Loss rao  0.369 -0.248 0.283 -0.312 -0.168 0.198 0.402 -0.278 0.646
(0.159) (0.355) (0.288) (0.239) (0.533) (0.462) (0.123) (0.297)ti (0.007)

note 1: Wearing safety belt rates, number of sickoed: Does not meet the criteria for determining the correlation, but given the significance of the factors

included in it

note 2: Other road length per person and 10,000 veh, protective gear, car ownership per 1 person, CO, emission per 1 veh, illegal parking and stoping in
school zone, Observing traffic signal rates by pedestrian correlated with the loss ratio in less than + 0.2
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Figure 2. Comparison between loss ratio and car accidents
insurance ratio by region
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Table 9. Comparison about number of accidents by region, violation of law (2010)

Article

Violation Non-assure Nonfulfillment  Illegal Weleton ©f lllegal
- . Violation of Unlawful Mg duty to . Obstacle
Cities Total Speedingof central ) a safety of safety  passing in changing .
! the signal . turn " protect of passing
line distance driving crossroad : the lane
pedestrian
Seoul 13.98 0.01 0.53 1.75 222 0.09 741 0.70 0.38 0.23 0.13
Busan 12.07 0.01 0.58 1.54 1.64 0.09 6.14 0.90 0.44 0.21 0.14
Daegu 15.38 0.01 0.56 1.46 2.36 0.26 7.94 1.09 0.51 0.29 0.45
Incheon 11.13 0.01 0.57 1.51 1.15 0.09 6.23 0.74 0.32 0.17 0.05
Gwangju 17.17 0.02 0.95 242 2.75 0.15 8.23 1.57 0.43 0.26 0.12
Daejeon 10.26 0.01 0.62 1.36 0.90 0.01 5.88 0.62 0.37 0.15 0.03
Ulsan 11.49 0.00 0.87 1.21 1.16 0.04 5.97 1.20 0.39 0.16 0.24
Gyeonggi 10.49 0.01 0.69 1.48 0.85 0.06 6.00 0.66 0.26 0.15 0.12
Gangwon 14.87 0.04 1.42 1.35 1.10 0.10 8.37 1.09 0.48 0.15 0.55
Chungbuk 13.89 0.04 0.96 1.54 0.91 0.10 7.85 131 0.32 0.06 0.52
Chungnam 11,13 0.04 1.08 1.00 0.35 0.04 6.49 1.06 0.30 0.08 0.47
Chunbuk 14.68 0.10 1.09 1.73 131 0.18 7.26 0.91 0.51 0.13 1.21
Chunnam 15.33 0.06 1.23 1.24 0.95 0.07 8.72 1.65 0.30 0.14 0.70
Gyeongbuk  14.92 0.03 1.22 1.03 0.65 0.07 9.74 1.05 0.35 0.08 0.43
Gyeongnam  10.37 0.01 0.77 0.97 0.75 0.04 5.81 0.89 0.34 0.13 0.47
Jeju 14.41 0.07 0.91 0.96 1.63 0.03 7.02 1.42 0.96 0.02 1.03
o] gQle] He Aoz FMHY (0.91), 7€1(0.91), #d(0.84), 2H(0.8D) =
WEALLAQ! FXEH & F Q1H a%l4)e] 95%E thE E=%om A£(0.39), F4H0.34) o] Tt HA I
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Loss ratio

Node O

Mean 80.162
Std. Dev. 6.549
n 16

% 100.0

Predicted 20.162
T =
Fatalities by vioration of law
Adj. P-value=0.242, F=56.095,
df1=1, df2=14

<= 56.420 > 56,420
Node 1 Node 2
Mean 78.485 Mean 7.433
Std. Dev. 5.936 Std. Devw. 3.5649

n 13 n 2
% 812 % 128
Predicted 78.485 Predicted 87.433

T
Number of sickbed

Adj. P-value=0.000, F=0, df1=2,
dt2=0
<= 10.850 (10.850, 13.720] > 13720
Node 2 Node 4 Node 5

Mean 80.800 Mean 87 800 Mean 83.700
Std. Dev. 0.000 Std. Dew 0.000 Std. Dev. 0.000
n 1 n 1 n 1
% 6.2 % 62 % 6.2
Predicted 90.800 Predicted 87.800 Predicted 83.700

Figure 6. Analysis results about loss ratio of CHAID
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Table 10. Result value about loss ratio model (1)

Article

=RHE 0.41708 Hlwa Awgo] EA| vhehyih
FPAY Ao FAF S UEhll= tD a2
3.16322 fFolatA velyitt. Auwse 258 A5
a W Rl Boldes Ealg
2 Ueht 4403 9A8E & ¢ ok

529 AEALRRF A E o8] 71A] W47} Aol
@] olgn AEE 2o B deiA g 54
olth. whghd B Aol ] BAG Akl o]
B4 Z3kE meiste) BAlake] Fao] 2FE W

ARG ST
Y=2.251+1.718X (1)
Aq7]A,

Y felg(%, nAel/mEAs)
X ¢ FAA (km/2 - o), FAAR/2A7

23o] A= (R E 0.4660% vlwd dmeo] ¥
A debgtn Fewere A, W A,
obAlu] 2§80l AAHSIH Aguire] BAA 94
< vehle tghe FA7 felel ektm bl
2| FASE felgEol 23 W =EET 49w
Fol $55 A% 1Y Sz o WAl AR
o) 47} Hold4s Ealgo] gala, Gy A4E

Change Statistics

Adjusted R : Durbin-
R R Square JS,uare Std.Error Rcsquare F Ghange df1 40 Sig. F Wason
ange Change
.646 417 375 5177 417 10.008 1 14 .007 2.056
Model Unstandardized Coefficients Ségg?faicri(xff . Sig
B Std. Error Beta
(Constant) 2.251 24,662 091 929
Road Length 1.718 543 646 3.163 .007
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Table 11. Results value of loss ratio model (2)

The Study of Reflecting Regional Characteristics in Car Insurance for Reduction of Traffic Accidents

Unstandardized Coefficients Standgr@zed )
Model Coefficients t Sig
B Std. Error Beta
(Constant) 1.722 25,534 .067 947
Road Length 1.771 J13 .666 2483 .029
Fatalites by violation of law .061 125 153 485 636
Wearing seat belts rates -0.60 226 -0.91 -.266 795
Table 12. Results between loss ratio-accidents rates model
Unstandardized Coefficients Standg@zed )
Model Coefficients t Sig
B Std. Error Beta
(Constant) -9.141 20.173 -453 659
Road Length 1.926 564 .766 3.418 .005
Fatalites by violation of law 027 .099 073 277 .786
Wearing seat belts rates 352 178 -.566 -1.975 072
I AR & Q. gk Almgo] H|S5:gh 7390 Arste vHlFo] A9 gle A= eyt
£ &L o Bigo) S whex] EA4 Btk &
oA RPEARES M xjo]2 FEHULE T 24 Y=—9.141+1.926X, +0.027.X, —0.352X,  (3)
Ne] AWReE ol&sle] IFARMES A A
Table 129} #Zo] Yelth od71A,
Y o Eele(%, wael/ugAsa)
Y=1.722+1.771X, +0.061.X, —0.06.X; (2) X; FEAY /Y - O, FAAE /2417
Xy HTFSINE APAE(Q)/A, Wt Al
d71A, T/ A EATEUF)
Y  EE(%, BAA/EdAsd) X3 @ kW #FHEE(%, A819/2AKR1Y)
X1 FEA (km/Q - o, FPA=/ZA17D
X2+ ARt AP (/R E 9 ARl 4. BEo| AZ
JAEAEES)
X3 HHm 288 (%, 2EAY/ZARIY) Theil®] F5414=, MPB, MAD9} 22 HSHWHE
= Ag3t] 2FREE 3R] Aelaidet. FAAL, W
23] AL (RH)E 0.627% & AHES 77 TEIRE, P A EES o 528 AFESle] E3&<
AT A e g EsleRy ) 2o] YA S3to] ASA| <} HlwiEMe AF FA xfelE HolA
2], Hent AbgAlE, Y AEE2 VeI 9 ST}, Theil F-5A571 0ol 7445 FHA7F A
ZERFPRrt Al BAA ool Eolxla, A& & Auettn & vk A3k 0.042 4
] 2G5 e It Eoldee G F U S2ol] 2H e AvEe] w2 Ryolgtn & 4 ittt
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2o} H W A &Ry vlE) Auda 3 AT F gtk MADS] A 09l 7Vhesrs 2
o] BAA fodo] solda, 53] Hitnt AbdAE Azt e 5 9ok, B9 oS ghe] BaE 4.7
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Table 13. Suitablity about prediction model of loss ratio

T Theil
Classification MPB MAD coefficient
Loss ratio -3.9 47 0.04

Table 14. Premising hypothesis for estimating effect of traffic
safety

Hypothesis 2

fpedizss (Samsung fire &

Hypothesis 3

(KIDI*) L (KOTSA**)
marine insurance)
insurance insurance insurance auto
. . loss ratio accident
rates  premium premium .
. X . decrease insurance
increase  increase  increase decrease rates
20.0 117.0 1.0 0.7 1.0 322
380.0 344.0 0.9 0.6 0.6 1.93
400.0 460.0 : i : i
1.0 0.9

(Hypothesis 1) If insurance rates increase by 1%, insurance premium

will increase about 0.9% (estimation by KIDI)

- If current premium rate(20%) become applicable, average
insurance premium is 1.16 million won, adjustment premium
rate(400%) is applicable, average insurance premium increases
4.6 million won (3.9 times)

* insurance premiums are based on the amount shown as a
percentage of current premiums, and cost of insurance for
contractors is displayed

(Hypothesis 2) If insurance premium increases by 1%, loss ratio will

decrease about 0.7% (estimation by samsung fire &
marine insurance)

- According to Samsung insurance, if insurance premium increases
by 1%, loss ratio will decrease about 0.7%

(Hypothesis 3) If loss ratio decreases by 1%, auto accident

insurance rates decrease about 3.2% (estimation by
KOTSA)

- Analyzing loss ratio about cities, countries and borough and
auto accident insurance rate, relationship between accidents
rates and loss ratio verifies the linear function

% In 2010, the average of accident rate in cities, countries, and
borough is 9.9% (3-20% applies to insurance rate)

* KIDI - Korea Insurance Development Institute

** KOTSA - Korea Transportation Safety Authority
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Table 15. Estiamtion about effect for traffic safety

Insurance Auto accident

Insurance rates premium Loss ratio insurance rates
%l increase [%)] decrease %l decrease [%)]
20.0 18.0 12.0 38.60
(current)
21.0 18.9 12.6 40.53
40.0 36.0 240 77.20
70.0 63.0 420 135.10
100.0 90.0 60.0 193.00
200.0 180.0 120.0 386.00
300.0 270.0 180.0 579.00
400.0 360.0 240.0 772.00
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