
이 연구의 목적은 외제차의 급격한 증가에 따른 정부의 2015년 자동차보험료 관련 

제도 개선(고가자동차에 대한 특별요율 부과)이 적절했는지를 실증적으로 분석하는 

것이다. 2012년부터 2014년까지 3년간의 손해보험사의 월별 패널자료를 이용해 

고정효과모형으로 분석하였다. 자차담보와 대물담보에 대하여 분석한 결과 자차담보의 

경우 외제차 비율이 증가할수록 손해율도 증가하는 것으로 나타났다. 특히 외제차 

비율의 증가정도보다도 손해율 증가정도가 컸다. 그러나 외제차의 비율 증가가 

대물담보의 손해율에 미치는 영향은 통계적으로 유의하지 않았다. 이 연구 결과는 

자차담보에서 외제차 운전자에게 더 높은 보험료를 부과한 정부의 보험 정책을 

지지한다.
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Ratio of repair cost 
over the average 

repair costs
less 120% 120~129% 130~139% 140~149% over 150%

Surcharging special rate - 3% 7% 11% 15%

<Table 1> Surcharging Special Rate on Luxurious Automobiles

The financial service commission imposed a surcharging special rate on the luxury cars when 

the repair costs is over the 120% of the average repair costs only in the collision coverage.
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Name
Definition

Collision coverage Property damage liability(PDL)

Loss ratio Loss ratio in collision Loss ratio in PDL

Foreign car
Ratio of foreign cars in 

collision
Ratio of foreign cars in PDL

Num. of Accident

Logarithm values of the 

number of accident in 

collision

Logarithm values of the 

number of accident in PDL

Premium
Logarithm values of premium 

in collision

Logarithm values of premium 

in PDL

Male driver
Ratio of male drivers in 

collision
Ratio of male drivers in PDL

Unemployment rate Quarterly unemployment ratio 

Spring = 1 if spring, 0 otherwise

Summer = 1 if summer, 0 otherwise

Fall = 1 if fall, 0 otherwise

Winter = 1 if winter, 0 otherwise

Trend
= 1 if January in 2012, 2 if February in 2012, ... , 36 if 

December in 2014

<Table 2> Name and Definition for Variables

This table represents the list of variables used in the empirical analysis and their definition. 

1. 기술통계

< 3> (descriptive statistics) . 

. 

75.9% 84.2% .5) 

5) , 135.8%

124.4% .
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Coverage Variables

Samples

All 2012 2013 2014

Mean (Standard Deviation)

Collision

Loss ratio
0.759

(0.143)

0.650

(0.143)

0.772

(0.087)

0.854

(0.112)

Foreign car
0.048

(0.021)

0.031

(0.018)

0.054

(0.016)

0.059

(0.016)

Num. of Accident
8.815

(1.129)

8.775

(1.109)

8.817

(1.179)

8.852

(1.107)

Premium
23.006

(1.191)

23.058

(1.218)

22.948

(1.199)

23.011

(1.163)

Male driver
0.747

(0.023)

0.752

(0.021)

0.747

(0.024)

0.743

(0.023)

PDL

Loss ratio
0.842

(0.095)

0.832

(0.102)

0.845

(0.083)

0.849

(0.100)

Foreign car
0.040

(0.017)

0.025

(0.014)

0.043

(0.012)

0.050

(0.014)

Num. of Accident
9.177

(1.064)

9.129

(1.037)

9.187

(1.103)

9.215

(1.057)

Premium
23.275

(1.124)

23.190

(1.143)

23.286

(1.137)

23.348

(1.093)

Male driver
0.755

(0.021)

0.759

(0.019)

0.754

(0.022)

0.750

(0.021)

Common

(Collision 

and PDL)

Unemployment 

Rate

0.033

(0.004)

0.032

(0.004)

0.031

(0.004)

0.035

(0.004)

Spring
0.250

(0.434)

0.250

(0.435)

0.250

(0.435)

0.250

(0.435)

Summer
0.250

(0.434)

0.250

(0.435)

0.250

(0.435)

0.250

(0.435)

Fall
0.250

(0.434)

0.250

(0.435)

0.250

(0.435)
0.250

Winter
0.250

(0.434)

0.250

(0.435)

0.250

(0.435)

0.250

(0.435)

Trend
18.500

(10.403)

6.500

(3.467)

18.500

(3.467)

30.500

(3.467)

<Table 3> Descriptive Statistics

This table presents the summary of panel data of auto insurance from 10 insures which 

represents 93.2% of the Korean auto insurance market. The data is monthly panel dataset from 

2012 to 2014.
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2. 외제차와 손해율 간 관계

(residual)

, (multicollinearity)

. Shapiro-Francia test(Royston, 1993) , Breusch-Godfrey 

test(Drukker, 2003; Wooldridge, 2002)

.6) VIF(Variance Inflation Factor) 

. VIF 10

(Kennedy, 1992), VIF 90 

. 

. 

< 4> , VIF 2.72

.

 

6) p 0.126, p 0.779 , 

p 0.102, p 0.548 .
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Variables Model 1: VIF Model 2: VIF

Foreign car 2.330 2.320

Num. of accident 90.820 1.440

Premium 89.890

Male driver 1.370 1.230

Unemployment rate 3.460 3.280

Summer 2.400 2.350

Fall 3.830 3.750

Winter 4.790 4.720

Trend 3.030 2.690

Mean VIF 22.440 2.720

<Table 4> Test of Multicollinearity7)

This table presents the results of the testing multicollinearity using VIF test. According to the 

results, the variables of Num. of accident and Premium suffer from Multicollinearity. Thus, the 

variable set contained in the model 2 is preferred to model 1. 

< 5>

. 1

( )

, 2

. 

, 

1 2 99% . 

2 , 

1%p8) 1.890%p 

. , 

, 

. , 

7) , .

8) %p (percentage point) .
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Variable
Model 1 Model 2

Coefficient Std. Err. Coefficient Std. Err.

Foreign car 1.279 0.477** 1.890 0.490**

Num. of accident 0.651 0.044** 0.520 0.041**

Premium -0.257 0.042**

Male driver -0.815 0.638 -1.162 0.668

Unemployment rate 6.657 1.816** 4.656 1.878*

Summer -0.027 0.014 -0.034 0.015*

Fall 0.024 0.018 0.006 0.019

Winter 0.062 0.021** 0.043 0.021*

Trend 0.003 0.001** 0.004 0.001**

_cons 1.187 0.936 -3.271 0.612**

<Table 5> The effect of foreign cars on loss ratio: Collision coverage

This table presents the empirical results from a fixed effect model. The results show that in the 

case of ‘coverage for damage to your auto(collision coverage)’, the increase in the proportion of 

foreign car raises the loss ratio.

Note: (1) *, ** indicates statistical significance at 5% and 1%, respectively
(2) Fixed effects are used for both models based on Hausman test
(3) Number of sample size is 360

(4)   = 0.722 for model 1 and   = 0.692 for model 2

< 6>

. , 

. 1

, 10% 

. 2

10% .

A

A . 

, 

.  

, , 
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Variable
Model 1 Model 2

Coefficient Std. Err. Coefficient Std. Err.

Foreign car -0.827 0.431 -0.645 0.447

Num. of accident 0.547 0.035** 0.488 0.035**

Premium -0.194 0.035**

Male driver -1.364 0.496** -1.786 0.511**

Unemployment rate 1.565 1.242 1.772 1.294

Summer -0.009 0.010 -0.008 0.010

Fall 0.007 0.012 0.005 0.013

Winter 0.052 0.014** 0.052 0.015**

Trend 0.000 0.001 -0.001 0.001

_cons 0.052 0.014 -2.307 0.487**

<Table 6> The effect of foreign cars on loss ratio: PDL

This table presents the empirical results from a fixed effect model. In the case of property damage 

liability(PDL), the empirical result does not show statistically significant relationship between the 

increase in the proportion of foreign car and the loss ratio unlike the collision coverage. The 

results of this paper support the government’s policy implemented in 2015 on automobile 

insurance premium regarding special rate surcharging on luxurious (foreign) automobiles.      

, 

. , 

. 

, 

. , 

( ) 

( ), 

, 

. , 

( , 2016a). 

Note: (1) *, ** indicates statistical significance at 5% and 1%, respectively
(2) Fixed effects are used for both models based on Hausman test
(3) Number of sample size is 360

(4)   = 0.585 for model 1 and   = 0.549 for model 2
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