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우리나라의 국민연금·기초연금은 소비자물가상승률로 매년 연금액을 조정하도록 

제도화되어 있다. 하지만 소비자물가상승률은 전 국민을 대상으로 산정하였다는 점에서 

고령자가 체감하는 물가와 다를 수 있고, 고령층의 실질 구매력을 제대로 보장하지 

못할 개연성이 있다. 

본 논문에서는 고령소비자물가지수를 산정하고 소비자물가지수와의 차이를 규명한 후, 

이를 국민연금의 물가보상분에 적용하여 실질 구매력 관점에서 국민연금 소득대체율을 

평가하였다. 평가 결과, 국내 고령자 체감 물가상승률은 전체 소비자 물가상승률보다 

1.14배 높았고, 저소득고령자는 1.20배 높은 것으로 추정되었다. 이를 국민연금 

소득대체율에 적용한 결과, 고령자 실질 구매력 관점에서 남자는 4.8%p, 여자는 5.5%p 

저평가되었고, 기초연금도 남자는 7.0%p, 여자는 8.0%p 저평가되었다. 

따라서, 국민연금 수급자가 고령층이라는 점과 기초연금 수급자는 저소득고령층이라는 

점을 감안하여 공적연금 연금지급액에 있어서는 고령자 소득계층별 체감 물가지수를 

새롭게 산출하여 사용하는 것이 현실적 방안이 될 것이다. 

국내 사적연금의 경우 세제비적격 개인연금에서 연금 수급액과 방법을 조정하는 

지급방식이 일부 있으나, 세제적격 개인연금이나 퇴직연금 지급방식은 매우 경직되어 

있는데 은퇴자의 다양한 니즈를 충족시키며 실질 구매력 관점에서 물가변동에 대처할 

수 있도록 다양화될 필요가 있다. 

․ 
․
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. 

1. 소비자물가지수에 관한 연구

. (2012)

, , 4

. 2005

2009 , 

. (1992)

, 

. 

(2011) , 21 10% 

10% 6.7% 
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. , (2012) 2011

·

, 

0.2% , 

0.11% .

. Lamale(1963)

. 

1950 1960

5.2% . Waldman(1967) 1954 9

1967 1 , 1959 1 1967 1 , 1965 1 1967 1

7% 9% . Torda(1972)

1967 1 1972 7 2% 

. Bozilleri(1978) 1970 1 1977 3 , 

4% 

5 . Bridges

Packard(1981) 1975

, 

. 1967 1979

0.1% 

, 

. Amble & Stewart(1994) 1987 12 1993 12 6

28.7% , (CPI-U) 26.3%, 

(CPI-W) 25.5% 6). Moulton & 

6) CPI-E CPI-Elderly . (Bureau of Labor Statistics)

, 

CPI-U(The CPI for All Urban Consumers) , 

CPI-W(The CPI for Urban Wage Earners and Clerical Workers) .
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Stewart(1999) 1982 1997 62

5.7%( 0.23%) . , Stewart(2008)

1982 2007 25

0.22%, 0.32% 

. Hobijn et al.(2009) 1985 2005 20

8.95% 

. 

2. 소득대체율에 관한 연구

2000 .

(2000) 1996 1999

1996 44 67%, 1999 53 71% . 

(2000) ‘ / 60

64 ’ 32.0% 49.9%

. (2002) 50 59

2 65 2

66% . 3

, 

7).

, · (2005)

66.55% , 9% 46%

. 

7) (2005), “ ”, p.6 .
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, · (2008) 51% 

65 75% 

. , 28%

. (2011)

·

. 25.4%, 

40.7%, 

39.6%, 3 54.9% . 

· (2011) , 

. 

75.5% 119.7% , 

( )

. 

. 

.  

  · (2013) 3 , 

. 

, 20.96 22.69%, 5.78 9.70%, 

13.48 20.95% , 40.22 53.34% .

, · · (2014)

. , 60 38.3%, 

41.1% . , 

(

, )

.
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1. 소비자물가지수 개요

.

, 

(Laspeyres' Formula) . , 

1864 ( )
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. 

9). 

10). 

( )

(Paasche's Formula), 

((Fisher's Formula), 

 8) , ‘CPI ’ .

 9) , , , , , , 

 ( , 2012).

10) 

(ILO ; 2012 ).
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(Tornqvist's Formula)

(Walsh's Formula) 11).

. ( : , )

( : , ) . 

, , 
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. 5

.

(1) 기준연도 설정

, 

. , 5 (

0 5) , (2 3 )

, 2010 2012

.

(2) 대표품목 선정

11) 

.  

12) .
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2010 12 - 40 - 72 - 481

. , 1

( ) 1 1 , 

, 

. 

(3) 가중치 산출

. 2010

481

. , 

2012

.

(4) 비교연도별 가격조사

  , , , 

26,000

.  

(5) 지수 계산

  (Laspeyres’ Fomula)

, 

(3-1) .
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Expenditure 
category

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Total Index 86.14 88.07 90.30 94.52 97.13 100.0 104.0 106.28 107.67 109.04

01 Food and non 
- alcoholic 
beverages 

80.78 81.20 83.24 87.36 93.97 100.0 108.10 112.43 113.39 113.72

02 Alcoholic 
beverages and 
tobacco

97.76 97.56 97.96 98.49 99.60 100.0 100.80 102.29 104.00 103.92

03 Clothing and 
footwear 85.52 87.81 90.16 92.47 97.15 100.0 103.30 108.27 111.43 115.90

04 Housing, water, 
electricity, gas 
and other fuels

88,05 90.57 92.60 96.62 97.70 100.0 104.50 109.34 113.21 116.45

05 Furnishings, 
household 
equipment & 
routine 
maintenance  

88.90 89.08 91.41 95.43 99.66 100.0 103.70 106.69 106.98 109.25

06 Health 90.97 92.75 94.37 96.19 98.28 100.0 101.80 102.69 103.06 103.78

07 Transport 83.82 87.70 90.82 98.81 95.31 100.0 107.00 110.45 109.87 108.10

08 Communication 106.01 104.73 102.63 101.14 100.97 100.0 98.40 95.90 95.78 95.72

09 Recreation 
and culture 99.51 97.15 95.47 96.88 99.13 100.0 101.60 101.83 102.88 103.32

10 Education 81.43 85.36 90.47 95.41 97.79 100.0 101.70 103.18 104.39 105.92

  
 

 










×






,   
 




                                             (3-1)

  

          ,   : 


  :  


  :  


  :  

<Table 1>, <Table 2> .

 
<Table 1> CPI and major components (Yearly basis)
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11 Restaurants 
and hotels 86.51 88.19 89.82 94.13 97.74 100.0 104.30 105.54 107.18 108.73

12 Miscellaneous 
goods and 
services

75.13 79.04 82.94 90.42 96.61 100.0 103.20 99.87 100.33 103.43

Expenditure 
category

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Annual 
average
(05~14)

Annual Inflation 
Rate 2.75 2.24 2.53 4.67 2.76 2.96 4.00 2.19 1.31 1.27 2.66

01 Food and non 
- alcoholic 
beverages 

3.11 0.52 2.50 4.95 7.58 6.41 8.10 4.01 0.85 0.29 3.80

02 Alcoholic 
beverages and 
tobacco

14.85 -0.20 0.41 0.53 1.13 0.40 0.80 1.48 1.67 -0.08 2.02

03 Clothing and 
footwear 1.00 2.68 2.67 2.56 5.06 2.93 3.30 4.81 2.92 4.01 3.19

04 Housing, 
water, 
electricity, gas 
and other 
fuels

1.90 2.87 2.24 4.34 1.12 2.36 4.50 4.63 3.54 2.86 3.03

05 Furnishings, 
household 
equipment & 
routine 
maintenance

0.58 0.21 2.61 4.40 4.43 0.34 3.70 2.88 0.27 2.12 2.14

06 Health 2.21 1.97 1.74 1.93 2.17 1.75 1.80 0.87 0.36 0.70 1.55

07 Transport 5.02 4.63 3.56 8.80 -3.4 4.92 7.00 3.22 -0.53 -1.61 3.08

08 Communication -1.83 -1.28 -2.01 -1.45 -0.17 -0.86 -1.70 -2.54 -0.13 -0.06 -1.21

09 Recreation and 
culture 0.10 -2.38 -1.72 1.48 2.32 0.88 1.60 0.23 1.03 0.43 0.39

10 Education 4.21 4.83 5.98 5.46 2.50 2.26 1.70 1.46 1.17 1.47 3.09

11 Restaurants 
and hotels 2.40 1.94 1.86 4.79 97.74 2.32 4.30 1.19 1.55 1.45 2.56

12 Miscellaneous 
goods and 
services

1.43 5.20 4.94 9.02 96.61 3.51 3.20 -3.23 0.46 3.09 3.40

 Source : Statistics Korea KOSIS Consumer Price Survey, CPI by Expenditure Category(2010=100).

<Table 2> Inflation rate of major components (Yearly basis)

Note: Calculated annual inflation rate from <Table 1>, Annual average is geometric average for 10 years.
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10 2.66% . 

2005 2007 2% , 2008 2011 4% , 

2009 2010 2% , 2013 2014 1.3% . 

, 10 , 3.8%

, , · ·

3% . , , 

3% . , 

, 0.39%

. 

, . 1987 12 1993

12 (CPI-U) 26.3% , 

(Medical care) 54.2% 13). , 2004 12

2014 12 10 30.1% 

16.6% 14). 

, 

( )

. <Table 3> 

2004 1,797,294 2014

2,551,057 3.56% , 5.05% 

. 

, <Table 4>

13) (Bureau of Labor Statistics)

CPI-U(The CPI for 

All Urban Consumers) , 

CPI-W(The CPI for Urban wage earners and Clerical Workers) . 1987 12

1993 12 CPI-W 25.5% , Medical care 

53.3% (Amble & Stewart, 1994).

14) KOSIS, (2010=100) 2010

    .
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Expenditure 
category

2004 2005 2010 2012 2014
Annual 
average

Total 

expenditure

1,797,294

(Won)
1,871,887 2,286,874 2,457,441 2,551,057 3.56%

Medical care 

expenditure

102,886

(Won)
111,376 152,150 158,854 168,326 5.05%

Weight 5.72% 5.95 6.65 6.46 6.60 -

Expenditure category
Weight of 

year 
2005(①)

Weight of 
year 2010

Weight of 
year 

2012(①)

Difference
(②-①)

Total Index 1,000 1,000 1,000 -

01 Food and non - 
alcoholic beverages 141.0 135.9 139.0 -2.0

02 Alcoholic beverages and 
tobacco  14.6  12.4  11.8 -2.8

03 Clothing and footwear  58.4  62.3  66.4  8.0

04 Housing, water, 
electricity, gas and other 
fuels

171.2 169.7 173.0  1.8

05 Furnishings, household 
equipment & routine 
maintenance

 31.9  37.9  38.2  6.3

06 Health  52.8  73.1  72.9  20.1

07 Transport 109.0 109.2 111.4   2.4

08 Communication  60.2  57.8  59.1  -1.1

09 Recreation and culture  53.6  53.0  53.0  -0.6

10 Education 112.0 114.1 103.5  -8.5

11 Restaurants and hotels 132.7  20.4 121.6 -11.1

12 Miscellaneous and 
services goods  62.6  54.2  50.1 -12.5

2005 52.8 2012 72.9 .

<Table 3> Monthly average total expenditure and medical care expenditure

Source : Statistics Korea KOSIS Household Trend Survey.
Note: Annual average is geometric average for 10 years.

<Table 4> Each category weight of CPI (Base year: 2010)

 Source: Statistics Korea KOSIS Consumer Price Survey(2010=100).
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2. 고령소비자물가지수 산정 모형 

. 

15). 

. 

. 

. 

, (CPIa) 16). , 

(CPI)

, .

. , 

COICOP (Classification 

of Individual Consumption by Purpose) UN . 

15) (CPI-E) 

(Experimental Price Index for Elderly Consumers; Amble & Stewart, 1994).

16) , , , 

.
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. 1

1 1 

. 

17). 

18). , 12 - 40 - 87

.  

, 

. 

. 

, , 

19). ·

·

. 

20). , (CPIa)

. 

(CPIa) (CPI)

. 

17) Bridges & Packard(1981)

, 

.

18) , , , / , 

, 

, 

.

19) (2011).

20) 1000 2010 61.3, 2012 62.0 .



고령 연금수급자 소득대체율에 대한 재고찰 19

Year/
Month

 CPI of 
statistics 
Korea(①)

 CPIa of 
this 

paper(②)

Difference
(②-①)

Year/
Month

CPI of 
statistics 
Korea(①)

 CPIa of 
this 

paper(②)

Difference
(②-①)

11.01 102.24 102.30 0.06 ⦙ ⦙ ⦙ ⦙
11.02 103.02 103.13 0.11 14.02 108.34 108.42 0.09

11.03 103.41 103.61 0.21 14.03 108.55 108.66 0.11

11.04 103.41 103.63 0.22 14.04 108.62 108.72 0.10

, 

. 5

2013 2 3

21). , 2010 , 2012

. 

, 2003 ( )

, 

. 2006 2 1

. 2010

2014 , 2010 , 2012 22).   

, 2010 , 2012

( , 

) ( ) , (CPIa) 

(CPI) <Table 5> .  

<Table 5> CPI difference between statistics Korea and this paper (Monthly basis)

21) , 2005 2009 112.8, 2010 116.1 , 2010

(2010 = 100) 2009 97.1 .

22) , 2005 09 2 , 

2010 14 1 .
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Year

 CPI of statistics Korea CPIa of this paper Difference

Index(①)

% change 
from the 
preceding 
year(②)

Index(③)

% change 
from the 
preceding 
year(④)

Index
(③-①)

% change 
from the 
preceding 
year(④-②)

2010 100.0 - 100.0 -  0.00 -

2011 104.0 4.0% 104.2 4.2%  0.20  0.204%

11.05 103.56 103.78 0.21 14.05 108.80 108.89 0.09

11.06 103.74 103.95 0.21 14.06 108.63 108.71 0.08

11.07 104.29 104.50 0.21 14.07 108.79 108.87 0.08

11.08 104.96 105.19 0.23 14.08 108.95 109.02 0.06

11.09 104.83 105.06 0.23 14.09 108.86 108.92 0.06

11.10 104.63 104.87 0.25 14.10 108.48 108.53 0.04

11.11 104.70 104.95 0.25 14.11 108.20 108.22 0.01

11.12 105.04 105.29 0.25 14.12 108.16 108.15 -0.01

12.01 105.65 105.91 0.26 15.01 108.71 108.68 -0.03

12.02 106.08 106.35 0.27 15.02 108.67 108.61 -0.06

12.03 105.86 106.05 0.19 15.03 108.68 108.61 -0.07

⦙ ⦙ ⦙ ⦙ 15.04 108.78 108.69 -0.09

Note: CPI of Statistics Korea in this table excluded Lease from the original data, CPIa of this paper is 
calculated based on a new total weight. 

, <Table 5> . 

0.01 0.27 . <Table 6>

. 2010

100 2011 2012 0.2 2013 0.1, 2014

0.07 . , 

0.012% 0.204% ( ) 0.016%

.  

<Table 6> CPI & Inflation rate difference between statistics Korea and this paper 

(Yearly basis)
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2012 106.1 2.0% 106.3 2.0%  0.20 -0.012%

2013 107.3 1.1% 107.4 1.0%  0.10 -0.096%

2014 108.5 1.2% 108.6 1.2%  0.07 -0.028%

Annual 

average
- 2.07% - 2.08% -  0.016%

[Correlations]

Statistics Korea This paper

Statistics 

Korea

Pearson correlation

Sig. (2-tailed)

N 

 1

52

  .999***

.000

52

This paper

Pearson correlation

Sig. (2-tailed)

N 

  .999***

.000

52

 1

52

Note: *** Correlation is significant at the 0.01 level (2-tailed).

Note: CPI of Statistics Korea in this table excluded Lease from the original data, CPIa of this paper is 
calculated based on a new total weight. 

  

, 

. , <Table 7> 0.999

(Significant) (CPIa)

(CPI) , 

.

<Table 7> Correlation analysis of CPI (Statistics Korea & this paper)

(1) 정의 및 가중치 

. , 

, , 

.
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  Borzilleri(1978) 1970 1 1977 3

65 . , 1987

. Mason(1988) 3

23). 

60 60

, 

. , 2010 2012

<Table 9> .

, 

, · · , , 

, . 

, · · , 

, , 

, ‘0’ .

(2) 고령소비자물가지수 산정

<Table 8>

2011 1 2015 4 52

( 20%), 

23) 62 , 

62 , 

(reference person) 62 .
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Elderly consumers
(Age 60 years or 

above)

Elderly low-income
consumers(Bottom 

20%)

Elderly high-income 
consumers(Top 20%)

2010 2012 2010 2012 2010 2012

Total Weight 1,000 1,000 1,000 1,000 1,000 1,000

01 Food and 
non - 
alcoholic 
beverages 

213.2 216.4 276.1 266.1 169.5 159.0

02 Alcoholic 
beverages 
and tobacco

15.2 14.6 16.8 15.6 12.7 12.5

03 Clothing and 
footwear 54.6 55.7 27.4 34.7 73.7 70.0

04 Housing, 
water, 
electricity, 
gas and 
other fuels

159.5 170.7 214.0 231.6 117.0 122.5

05 Furnishings, 
household 
equipment & 
routine 
maintenance  

45.8 45.0 40.7 41.8 48.0 50.7

06 Health 136.1 122.1 186.0 174.9 106.8 96.1

07 Transport 104.4 112.0 64.3 59.8 134.2 161.7

08 Communication 52.5 49.2 43.8 37.3 56.9 55.5

09 Recreation 
and culture 46.9 48.3 39.9 42.1 61.1 60.1

10 Education 17.4 13.5 1.8 3.3 26.6 20.4

11 Restaurants 
and hotels 104.0 102.1 47.7 47.4 137.6 129.8

12 Miscellaneous 
goods and 
services

50.2 50.4 41.6 45.4 55.8 53.1

<Table 8> Weights applied to CPI on each level

( 20%) <Table 9> . , 

<Table 10> .

 Note:  1) Weights are based on data source of consumption household in Household  Trend Survey.
           2) Elderly Consumers: Consumers who are at the age of 60 or above.
           3) Elderly Low-Income Consumers: Those who are at the age of 60 or above  with bottom 20% of income.
           4) Elderly High-Income Consumers: Those who are at the age of 60 or above with top 20% of income.
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Month
CPIa for
elderly

CPIa for
 elderly 
(Bottom 
20%)

CPIa for
elderly

(Top 20%)
Month

CPIa for
elderly

CPIa for
elderly 
(Bottom 
20%)

CPIa for
elderly 

(Top 20%)

11.01 102.78 102.93 102.68 ⦙ ⦙ ⦙ ⦙
11.02 103.82 104.04 103.65 14.05 110.08 110.72 109.79

11.03 104.12 104.16 104.10 14.06 109.76 110.39 109.46

11.04 103.93 103.78 104.02 14.07 109.92 110.46 109.70

11.05 103.79 103.40 104.02 14.08 110.25 110.83 109.98

11.06 103.96 103.57 104.17 14.09 110.28 111.07 109.78

11.07 104.83 104.58 104.96 14.10 109.68 110.41 109.27

11.08 106.05 106.23 105.91 14.11 109.28 110.11 108.76

11.09 106.01 106.33 105.77 14.12 109.32 110.26 108.72

11.10 105.55 105.71 105.42 15.01 110.14 111.32 109.28

11.11 105.51 105.58 105.43 15.02 110.25 111.63 109.21

11.12 106.04 106.26 105.84 15.03 109.98 111.13 109.09

⦙ ⦙ ⦙ ⦙ 15.04 110.06 111.11 109.27

Expenditure 
category

Elderly consumers
Elderly low-income consumers

(Bottom 20%)

2011 2012 2013 2014
Annual 
average

2011 2012 2013 2014
Annual 
average

Inflation Rate(%) 4.70 2.77 1.23 0.83 2.37 4.71 3.19 1.54 0.77 2.54

01 Food and non 
- alcoholic 
beverages 

8.34 4.57 0.42 -1.22 2.96 8.27 5.08 0.64 -1.78 2.98

02 Alcoholic 
beverages and 
tobacco

0.75 1.50 1.57 -0.08 0.94 0.69 1.46 1.74 -0.06 0.95

03 Clothing and 
footwear 3.18 4.60 2.87 4.22 3.72 3.48 4.59 2.63 4.03 3.68

04 Housing, water, 
electricity, gas 
and other fuels

4.79 4.52 3.64 2.57 3.88 5.03 4.57 3.50 2.38 3.86

05 Furnishings, 3.70 3.11 0.42 2.22 2.35 3.09 2.58 0.23 2.20 2.02

<Table 9> CPI-E and CPI-E on each income level (Monthly basis)

<Table 10> Inflation rate of major components (Yearly basis)
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household 
equipment & 
routine 
maintenance

06 Health 1.73 0.94 0.56 0.74 0.99 1.73 0.62 0.80 0.97 1.03

07 Transport 7.08 3.58 -0.08 -1.16 2.30 5.50 4.22 1.53 0.54 2.93

08 Communication -1.56 -2.60 -0.07 0.00 -1.06 -1.55 -2.59 -0.04 0.03 -1.04

09 Recreation and 
culture 2.43 0.95 1.28 0.24 1.22 1.59 0.70 1.02 0.54 0.96

10 Education 1.15 0.56 0.05 1.39 0.79 -3.13 1.58 2.93 2.21 0.85

11 Restaurants and 
hotels 5.59 1.69 1.51 1.53 2.57 6.03 1.85 1.50 1.59 2.72

12 Miscellaneous 
goods and 
services

3.86 0.42 1.17 3.20 2.15 4.04 2.62 2.49 3.30 3.11

 Note: Annual average inflation rate : geometric average.

, 2011 2012

, 2013 2014 1% . 

, 2011 2012

, 2013

2014

. , .

, , , ·

· 3% , 

, , , , 

2% . , , , 

1% , (-)

. 

3% .

, ( )

10 (16.6%) (30.1%) . 
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(monitoring) . 

, 

.

3. 물가지수 비교 분석

(CPIa) . <Figure 1>

> > > . , 

.

<Figure 1> Comparison between CPI and CPI-E on each income level

(Monthly basis)

, <Table 11> . 

(CPIa; ) 2010 100.0 2014 108.6 , 

( ) 109.8 1.21 , 0.29%p 

.
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U.S.(Year 1988∼1993) % of CPI in Korea (Year 2011∼2014)

CPI-E CPI-U Elderly Elderly of 
low income

Elderly of 
high income 

Total 
consumer

Annual 
average

4.29%
( )

3.96%
( )

2.37%
( )

2.54%
( )

2.27%
( )

2.08%
( )

Difference 0.33%p
( - ) - 0.29%p

( - )
0.46%p
( - )

0.19%p
( - ) -

Weight 
exceeded

8.39%
[( / )-1] - 13.64%

[( / )-1]
20.16%

[( / )-1]
7.92%

[( / )-1] -

CPI
(①)

CPI-E
(②)

CPI-E of the 
Low-Income(③)

CPI-E of the 
High-Income 

(④)

Difference

(②-①) (③-①) (④-①)

Index Increasing 
rate Index Increasing 

rate Index Increasing 
rate Index Increasing 

rate Index Increasing 
rate Index Increasing 

rate Index Increasing 
rate

2010 100.0 - 100.0 - 100.0 100.0 - - - - - -

2011 104.2 4.19% 104.7 4.70% 104.7 4.71% 104.7 4.66% 0.51 0.51%p 0.53 0.52%p 0.48 0.48%p

2012 106.3 2.00% 107.6 2.77% 108.1 3.19% 107.2 2.45% 1.33 0.77%p 1.78 1.19%p 0.95 0.45%p

2013 107.4 1.03% 108.9 1.23% 109.7 1.54% 108.4 1.11% 1.56 0.20%p 2.36 0.51%p 1.06 0.09%p

2014 108.6 1.16% 109.8 0.83% 110.6 0.77% 109.4 0.91% 1.21 -0.33%p 1.96 -0.38%p 0.80 -0.25%p

Annual 
Average - 2.08% - 2.37% - 2.54% - 2.27% - 0.29%p - 0.46%p - 0.19%p

<Table 11> Comparison between CPI and CPI-E on each income level
(Yearly basis)

 Note: Annual average : Annual average increasing rate of CPI for each income level(geometric average).

( ) 2014 110.6 1.96 

0.46%p . 0.29%p·0.46%p

. <Table 12> 2.08% 

0.29%p 2.08% 13.64% (1.14 ) 

, 20.16% (1.2 ) . 

8.39% , 

. 

 
<Table 12> International comparison of CPI-E on each income level

 Note: 1) Annual average: Annual geometric average % of CPI.
       2) Difference: Difference of annual average % of CPI.
       3) Weight exceeded: Weight between annual average % of CPIs.
       4)  * U.S.: CPI-E(Experimental CPI for the elderly in U.S.), CPI-U(CPI for consumers in U.S.); Amble & Stewart(1994).
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<Table 9>

. 

. , 

24).

 ∆   ∙∆                               (3-2)

                   R²= 0.876

                   DW = 1.947

                   P-Value = 0.000

                   N = 52

R² 0.876 P-Value

, 1.336 (+) , 

34% . 

, . 

, <Table 12> (3-2)

. <Figure 2>

24) ∆ ( ) 


 



 
,

    ∆ ( ) 

  
,

    DW: 

    ∆   ∙∆ , -0.000254

(P-value: 0.335) 0(zero)

, Bozilleri(1978) .
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, 

. 0

. 

. 

. 

<Figure 2> Comparison between CPI and CPI-E(Monthly basis)

1. 국민연금 소득대체율 평가

( ) 

( , ) 25). (2014)

, . 

, 40%

. , 

25) ( , 2011).
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. , '

?' 

.

2013

 1

(/ ) , (/ )

(4-1) . 

    = 
 

   

 
 

⋅                                           (4-1)
  

          ,   : 

                    : 

                     : 

                    : ( )

                   :  

, 60 , 0% 5% 

, ( ) 0% 4% (Matrix)

<Table 13> . , 

60

21 , 26 . , 

. , 

. 
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  
()

()  
0% 1% 2% 3% 4% 5%

Man 0% 22.50 19.93 17.79 16.01 14.51 13.24

1% 25.61 22.50 19.95 17.83 16.06 14.57

2% 29.34 25.58 22.50 19.97 17.87 16.11

3% 33.83 29.26 25.54 22.50 19.99 17.91

4% 39.28 33.69 29.18 25.51 22.50 20.02

Woman 0% 27.36 23.79 20.89 18.52 16.56 14.92

1% 31.76 27.36 23.82 20.94 18.58 16.63

2% 37.16 31.71 27.36 23.85 20.99 18.64

3% 43.82 37.04 31.67 27.36 23.88 21.04

4% 52.07 43.60 36.93 31.62 27.36 23.91

<Table 13> Cash flows of lifetime annuity incomes

Note: Used complete life table(age 60) of Statistics Korea(year 2013), Numbers presented in <Table 13> are 

discounted values of lifetime cash flows at the age of 60 that varies by discount rate() and inflation 

rate().  

, . 

3% 26), 

<Table 12> 13.64% 3.409% 27). 

3%, 3.409% <Table 14> . 

1 3.409%

100 , 2

40% . 

, <Table 14> 1

4.8%p(

5.5%p) . 2

26) 2001 2014 ( ) 2.98% 3% .

27) <Table 12> (+0.29%p) (13.64%), (3-2) (1.336)

(%) .
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 ()
()        

Man Woman

3% 3.409% 3% 3.409%

  
   : 3%   22.50   21.42   27.36   25.85


 : 3.409%   23.67   22.50   29.00   27.36

Difference 

Comparison 1

(%)

   : 3%  95.1 95.2(4.8%p)  94.3 94.5(5.5%p)


 : 3.409% 100.0 100.0 100.0 100.0

Difference 

Comparison 2

(%)

   : 3%  38.0 38.1(1.9%p)  37.7 37.8(2.2%p)


 : 3.409%  40.0  40.0  40.0  40.0

40%

38.1%( 37.8%) 1.9%p(

2.2%p) . 

<Table 14> Income replacement rate of national pension

Note: 1)  : Comsumer Price Index, assumed 3%

      2) 
  : Comsumer Price Index for elderly, assumed 3.409%(3%×1.1364)

     3) Parenthesis(  ): Difference.

2. 기초연금 평가

2014 7

. 2007 2

, 60% 40%

2008 1

. 

70 60% , 7 65

60% 2009 65 70%

. A 5% 2028 10%

. , 18
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()         ()
Man Woman

3% 3.605% 3% 3.605%

 
   : 3% 22.50   20.93   27.36   25.17


 : 3.605% 24.26   22.50   29.84   27.36

Difference 

Comparison

(%)

   : 3%  92.8  93.0 (7.0%p)  91.7  92.0 (8.0%p)


 : 3.605% 100.0 100.0 100.0 100.0

65 70% 20 (15 4

202,600 ) 2014 7 . 

. , 

28). 

. 

. 3%

, <Table 12> 20.16% 

3.605% . 3%, 3.605%

<Table 15> . <Table 14>

. , 

7.0%p, 8.0%p . , 7 8%p

. 

.

<Table 15> Real purchasing power of basic pension

:  1)  : Comsumer Price Index, assumed 3%

     2) 
  : Comsumer Price Index for elderly, assumed 3.605%(3%×1.2016)

    3) Parenthesis(  ): Difference.

28) 5
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3. 사적연금 평가

, 3

.

29). (4-1)  

2013 (/ ) (/ ) 

 1

.  , 

1 . , 1  

1 . (

)

 (4-2) , 1 60

<Table 16> .

                          


                                      (4-2)

1

444 ( 365 ) , ( 3%

) 296 ( 228 ) 3%

. , ( 0% )

50 60% 30).

29) 

. 

. 

30) (2014.11 ) ‘ (

) : = 1 : 1.39( , 1.46)’ .
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　 Inflation rate( ) Man WomanDifference 

comparison
Difference 
comparison



(won)

Traditional 

whole life 

annuity (0%)

4,443,639 150.3 3,654,752 160.1

Indexed whole 

life annuity 

(3%)

2,955,854 100.0 2,282,100 100.0

<Table 16> Comparison between indexed whole life annuity and traditional whole 

life annuity under the same purchasing power

Note:  1) Discount Rate: Assumed 0%
       2) Inflation Rate: Assumed Traditional Whole Life Annuity(0%), Indexed Whole Life Annuity(3%)
       3) Difference Comparison: Relative Value when Indexed Whole Life Annuity is 100.0 

100

. , , 

. 

, 

. 

, 

, 3

.

, , , 

. 
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. Bozilleri(1978), Bridges & Packard(1981), 

Amble & Stewart(1994), Moulton & Stewart(1999), Stewart(2008) 

. , 

1.14 , 

1.20 . 

. 

, . , 

4.8%p, 5.5%p 

. 40% 38.1%, 37.8% . 

, 

7.0%p, 8.0%p , 

. 20

(2015 4 202,600 ) 7 8%p 

. 

. 

, 

, 

. Bozilleri(1978), Bridges & Packard(1981) 

. 

. 

. 100

. 

, 
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. 40.6 46.4%( 47.8 54.9%) 

. 

, 

. , 

.

, 

. , 

. 

, 

. , 

, 

, ·

.

. 

. 

. 

.
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Abstract 

  As post-retirement years are getting longer, it became a serious issue 

to secure real purchasing power of retirees responding to the inflation 

risk. Many countries have dealt with the erosion of purchasing power 

by granting public pension linking CPI every year. In South Korea, it is 

instituted by law that the pension payments should be adjusted every 

year linking CPI for national pension, basic pension, etc. However, 

currently, CPI is calculated to cover the whole population, so it can be 

different from the CPI the elderly actual experience and consequently 

not guaranteeing the real purchasing power of them.

  On that account, this article calculated the CPI that domestic elderly 

consumers' actual experience. The findings are that the Old-age CPI is 

1.13 times higher than that for whole population. Especially, the Old-age 

CPI for low income earners is estimated to be 1.20 times higher. 

Moreover, applying the discrepancy to pension replacement rates of 

national pension, the rates for old men and women are underestimated 

by 4.8% and 5.5%, respectively in view of real purchasing power. Also, 

in basic pension, the real purchasing power of low income elderly is 

underestimated by 7.0% for men and 8.0% for women.

  Therefore, when setting the public pension payments, it would be 

more realistic to use newly produced CPI, which is based on age and 

income level to secure real purchasing power, by considering the 

pensioners of national pension are the elderly and those of basic 

pension are the elderly with low income.  

  In South Korea, private pensions partly provide some payment 

designs  adjusting the amount of payments in non-qualified personal 

annuities. Yet, for qualified personal annuities or pension plans, the 

payment designs are still rigid and need to be varied to meet the 

various life style and needs of retirees as well as to respond to the 

price fluctuations in view of real purchasing power. 

※ Key words: consumer price index(CPI), income replacement rates, 

inflation, old-age CPI, payment design in private pension, 

pension replacement rates, purchase power





자동차손해배상보장법에서는 직접청구권, 가불금청구권 및 보장사업청구권에 대하여 

압류 또는 양도할 수 없음을 규정하여 피해자의 청구권을 제도적으로 보장하고 있다. 

하지만 위 청구권의 압류 또는 양도금지 조항이 책임보험에 한정하여 적용되어야 

하는지, 피해자에게 지급된 보험금도 포함하는지 및 피해자의 적정치료를 위하여 

사고당시 보험자가 의료기관에 지불보증을 하여 의료기관에 직접 보험금을 지급하는 

행위가 양도에 해당하는지 등 금지조항과 관련한 여러 분쟁이 있다.

따라서 이글에서는 자동차손해배상보장법에서 규정한 압류 및 양도금지 조항과 관련한 

쟁점에 대하여 필자의 의견을 개진하고 개선안을 제시하였다. 자동차손해배상보장법 

제40조에서 규정하는 위 청구권에 대하여 압류 및 양도를 금지한 조항은 피해자보호를 

위하여 자동차손해배상보장법에서 특별히 규정하고 있는 것으로써 이 조항을 적용함에 

있어서 피해자의 권익을 우선하여 적용되어야 할 것이며 그 적용에 있어 피해자의 

형평에 치우침 또한 없어야 할 것이다.
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Abstract 

  To protect victims of automobile accident, there are several rights of 

claim in Act on Guarantee of Compensation for Loss Caused by 

Automobile. First of all, the direct right of action in liability insurance 

was established by Commercial Law(Article 724) and Act on Guarantee 

of Compensation for Loss Caused by Automobile(Article 10). Second, the 

temporary payments right of action was established by Act on 

Guarantee of Compensation for Loss Caused by Automobile(Article 11). 

Finally, government compensation right of action to make compensation 

for victims from car accident by hit-and-run or uninsured driver was 

established under the Article 30 in the Act on Guarantee of 

Compensation for Loss Caused by Automobile.

  Furthermore, the Act on Guarantee of Compensation for Loss Caused 

by Automobile guarantees the claims of the victims in the institutional 

regulations cannot be seized or assigned with respect to the above three 

rights. However, there are several disputes related with prohibitive 

provisions of seize or assignment; for example, it needs to be applied to 

limited liability insurance, be included the insurance payments to 

victims and be applied the assignment of the deed of the insurer 

guarantee to pay directly to the medical institutions for the proper care 

of the victims.

  Therefore, this article looked through the direct right of action, the 

temporary payments right of action and the government compensation 

right of action, and then this paper put forward my opinions and 

suggested improvements about the point in dispute related with 

prohibitive provisions of seize or assignment regulated in the Act on 

Guarantee of Compensation for Loss Caused by Automobile. The Act 

provisions prohibiting the seizure and assignment with respect to the 

above rights prescribed in Article 40 will have to be applied by the 

interests of victims and in applying these provisions will also be no 

bias in the equity of the victims.

※ Key words: liability insurance, prohibitive provision of assignment, 

prohibitive provisions of seize, the Act on guarantee of 

compensation for loss caused by automobile, the direct 

right of action, the government compensation right of 

action, the temporary payments right of action



본 연구는 국내 생명보험회사의 파생상품 활용을 통한 적극적인 위험관리 전략의 

실효성을 실증적으로 확인한다. 실증분석결과, 위험가중자산 대비 파생상품 거래액은 

수익성에 긍정적인 영향을 미치는 것으로 관찰되었다. 더불어 이러한 효과는 

위험회피목적 거래의 활용을 통해 확인되었으며, 중소형 생명보험회사에서 주로 

관찰되었다. 추가적으로 생명보험회사의 파생상품 활용은 부실자산비율을 감소시키는 

효과를 갖는 것으로 관찰되어 파산위험을 관리하기 위한 수단으로서의 유용성을 

확인할 수 있었다. 한편, 기초자산, 거래기법에 따라 구분한 분석에서는 통화관련 

파생상품과 선도 및 선물, 스왑의 활용이 수익성 개선에 긍정적인 영향력을 갖는 

것으로 확인되었다.  

본 연구는 지속화되는 저금리·저성장 기조와 불안정한 금융시장에서 국내 

생명보험회사들이 파생상품 활용을 통해 적극적인 위험관리 전략을 수행한다면, 

경영성과 개선 및 건전성 제고라는 편익을 누릴 수 있음을 제시함으로써 실무적, 

정책적 시사점을 제공한다. 

국문 색인어: 부실자산, 생명보험회사, 수익성, 위험관리, 파생상품 활용  

한국연구재단 분류 연구분야 코드: B050704, B051601

* .

 ** (heesbyun@hallym.ac.kr), 

*** (youngcho@kiri.or.kr), 

: 2016. 01. 29, : 2016. 03. 23, : 2016. 08. 11



82 보험금융연구 제27권 제3호

, 

. , 

, 

. 

, 

. , 

, , 

.

. 

,  (Smith and Stulz, 

1985). 

(off balance sheet engagement)

(Froot et al., 1993), 

. 

. 

. 

, 



생명보험회사의 파생상품 활용과 경영성과 83

. , 

-

, . 

(systemic crisis) , 

. 

, 

. , 

, 

. , , 

. 

, 

. 0.6% 

, 5.2% ( , 

2014). 

. 

· , 

, 

. , 

, 

. 

. 



84 보험금융연구 제27권 제3호

.

( ), , 

. (hedge) (trading) 

, 

, 

. 

, 

, 

. , 

, 

, 

. 

. 

(interest rate), (currency), (stock) . 

. , 

. 

(forward and futures), 

(swap), (option) . 

. 



생명보험회사의 파생상품 활용과 경영성과 85

, 

(Allayannis and Weston, 2001; Graham and Rogers, 2002). 

-

, 

. 

, 

. 

, , 

, . , 

.  

2009 3 2013 2 24

. 

. (panel data)

(fixed effect model) (random effect model)

. 

. 

, 

. , 

. 

. , 

, 3

. 

3 ( , , )



86 보험금융연구 제27권 제3호

. , 

, 

. 

. , 

. 

, 

. 

. 

, 

. , 

, 

. , 

, 

. , 

, , 

.

. 2

. 3 , 4

. 5

. 



생명보험회사의 파생상품 활용과 경영성과 87

. 

, 

(cost of 

capital) . 

. 

. 

. 

, (investment opportunity sets)

. , 

. 

. 

Graham and Rogers(2002)

. 

Allayannis and Weston(2001)

, 

. Dadalt et al.(2002)

. 



88 보험금융연구 제27권 제3호

(Lin et al., 2010).

. , 

(investment banks)

. Heutschel and Kothari(2001)

. Bartram et al.(2011)

, 

. 

(2011)

. 

. , 

.

. , 

. (asset transformation function)

(reinvestment 

risk) (refinancing risk) , 

. 

. 



생명보험회사의 파생상품 활용과 경영성과 89

. 

. Angbazo 

(1997)

(net interest maring) (+) , 

(-) . Demirgu-Kunt and Huizinga(1999)

. Sinkey 

and Carter(2000)

, 

. (2009)

(market structure)

. 

. (2013)

. 

. 

. 

, 

. 

. (2010)

, 

. , (2014)

, 

. (2011)

, . , 



90 보험금융연구 제27권 제3호

. , , 

. 

. , 

, .

1. 데이터

2009 3 2013 2 (16 )

(24 ) . , 

, . 

, 

. 

. 

. 

, ( , ), ( , , , 

), ( , , )

. 

. 



생명보험회사의 파생상품 활용과 경영성과 91

2. 변수

(risk weight assets) (Total_ratio) . 

, 

. , 

. , 

, 

, 

. 

. , 

. 

, , 

. , 

1) , 

. 

. 

- , 

. 

1) (matching)

.



92 보험금융연구 제27권 제3호

(Hedge_ratio) (Trading_ratio)

. (Interest_ratio), 

(Currency_ratio), (Stock_ratio) 2) , 

. (Forward_futures_ratio), 

(Swap_ratio), (Option_ratio) . 

, 

. 

. 

. 

. 

, 

. 

( , 2013). 

(Profitability1) 

(Profitability2) . , 

2) , , 

, , 

, . 



생명보험회사의 파생상품 활용과 경영성과 93

. , 

. 

. 

, 

3)(Default) . 

, (-)

. 

, 

. 

, (omitted variable bias)

. , 

(Size) . 

. 

, 

. (capital structure)

(Leverage) . , 

3) 20%, 

50%, 100% . , 

. 

.



94 보험금융연구 제27권 제3호

, 

. , 

. . 

. , 

. ( 1

3 ) ( 3 -

) (Liquidity) . , 

(Income_expen) . 

( + + ) (

) . 

, 

. 

(RBC) . 

4) . , 

3

( , , ) ( ) . 

3 1, ( ) 0

(Big3) . 

4) , , , 

, 

, 

.



생명보험회사의 파생상품 활용과 경영성과 95

Variable Definition

Profitability1 Net income*100/Total assets

Profitability2 Net income*100/Risk weighted assets

Default
Risk weighted distressed assets*100/Classified assets by the asset 

quality

Total_ratio

(Total balance of derivatives transactions  at the beginning of 

this quater+volume of derivatives transactions during this 

quarter)*100/Risk weighted assets at the beginning of this quarter

Hedge_ratio

(Total balance of derivatives transactions purposed for hedge at 

the beginning of this quarter+volume of derivatives transactions 

purposed for hedge during this quarter)*100/Risk weighted 

assets at the beginning of this quarter

Trading_ratio

(Total balance of derivatives transactions purposed for trading 

at the beginning of this quarter+volume of derivatives 

transactions purposed for trading during this quarter)*100/Risk 

weighted assets at the beginning of this quarter

Interest_ratio

(Total balance of interest rate-related derivatives transactions at 

the beginning of this quarter+volume of interest rate-related 

derivatives transactions during this quarter)*100/Risk weighted 

assets at the beginning of this quarter

Currency_ratio

(Total balance of currency-related derivatives transactions at the 

beginning of this quarter+volume of currency-related derivatives 

transactions during this quarter)*100/Risk weighted assets at the 

beginning of this quarter

Stock_ratio

(Total balance of stock-related derivatives transactions at the 

beginning of this quarter+volume of stock-related derivatives 

transactions during this quarter)*100/Risk weighted assets at the 

beginning of this quarter

Forward_futures

_ratio

(Total balance of forward and futures transactions at the 

beginning of this quarter+volume of forward and futures 

transactions during this quarter)*100/Risk weighted assets at the 

beginning of this quarter

Swap_ratio

(Total balance of swap transactions at the beginning of this 

quarter+volume of swap transactions during this quarter)*100/Risk 

weighted assets at the beginning of this quarter

<Table 1> Definition of variables

This table shows the definition of variables.
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Option_ratio

(Total balance of option transactions at the beginning of this 

quarter+volume of option transactions during this 

quarter)*100/Risk weighted assets at the beginning of this quarter

Size Natural log (total assets/1,000)

Leverage Debt*100/capital

Liquidity Average payment of insurance/liquid assets

Income_expen
(Profit or deficit from insurance, investment, and 

non-operation)/payment of insurance

RBC Risk based capital ratio

Big3
Dummy variable that takes a value of 1 if a firm has large asset 

size (Kyobo, Samsung, Hanwha life insurance), otherwise zero. 

1. 기초통계량

<Table 2> . , 

(Profitability1), 

(Profitability2) 0.3886, 2.4065 . 

(Default) 0.3098 . 

(Total_ratio)

0.0252 , 

(Hedge_ratio) (Trading_ratio) 0.0143

0.0109 . 

, , 0.0020, 0.0136, 

0.0083 . 

. 

, , 

0.0139, 0.0048, 0.0065 . 
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Variables N Mean Median
STD.
DEV

Max Min

Profitability1 368 0.3886 0.3167 1.0899 5.6254 -6.2256

Profitability2 368 2.4065 1.3579 8.7912 39.4190 -58.1104

Default 368 0.3098 0.1648 0.4886 3.4139 0.0000

Total_ratio 368 0.0252 0.0094 0.0506 0.5278 0.0000

Hedge_ratio 368 0.0143 0.0023 0.0452 0.5278 0.0000

Trading_ratio 368 0.0109 0.0021 0.0249 0.1460 0.0000

Interest_ratio 368 0.0020 0.0000 0.0059 0.0414 0.0000

Currency_ratio 368 0.0136 0.0043 0.0445 0.5278 0.0000

Stock_ratio 368 0.0083 0.0002 0.0242 0.1460 0.0000

Forward_futures_ratio 368 0.0139 0.0029 0.0459 0.5278 0.0000

Swap_ratio 368 0.0048 0.0008 0.0081 0.0449 0.0000

Option_ratio 368 0.0065 0.0000 0.0219 0.1460 0.0000

Size 368 22.8053 22.9589 1.3065 25.9436 19.2609

Leverage 368 1,335.46 1,215.11 624.81 4,031.43 167.40

Liquidity 368 6.3400 2.8900 15.2014 189.8700 0.0000

Income_expen 368 3.0460 1.2499 12.1893 189.3156 0.0888

RBC 365 2.7753 2.3125 1.4853 17.7753 0.9235

Big3 368 0.1304 0.0000 0.3372 1.0000 0.0000

(Size) 22.8053 , (Leverage)

1,335.46 . (Liquidity) 6.3400

, (Income_expen) 3.0460 . 

(RBC) 2.7753 , 13%

. 

<Table 2> Summary statistics

This table shows summary statistics of variables. The definition of variables is presented in 

<Table 1>.

, <Table 3> Panel A

. (Total_ratio) 2010 2 2012
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2 2013 2

. (Hedge_ratio) 2013 2

, 

. (Trading_ratio)

. (Interest_ratio)

(Currency_ratio) , 

(Stock_ratio) . 

(Forward_futures_ratio)

, (Swap_ratio) (Option_ratio)

. , 

3

. <Table 3> Panel B 3

, , . 

3 . 

3

3 , 

. 

3

, 

. 3

. , 3

, 

20 , 
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Panel B: Derivatives use based on the firm size (Big3 vs. non-Big3)

Variables Total sample Big3 Non-Big3

Total_ratio 0.0252 0.0232 0.0255

Hedge_ratio 0.0143 0.0177 0.0137

Trading_ratio 0.0109 0.0055 0.0117

Interest_ratio 0.0020 0.0012 0.0022

Currency_ratio 0.0136 0.0189 0.0128

Stock_ratio 0.0083 0.0004 0.0095

Forward_futures_ratio 0.0139 0.0045 0.0153

Swap_ratio 0.0048 0.0184 0.0028

Option_ratio 0.0065 0.0004 0.0074

Panel A: Time trend of derivatives use

Variables 2010-2Q 2011-2Q 2012-2Q 2013-2Q

Total_ratio 0.0256 0.0230 0.0200 0.0243

Hedge_ratio 0.0132 0.0151 0.0085 0.0176

Trading_ratio 0.0124 0.0079 0.0115 0.0067

Interest_ratio 0.0014 0.0012 0.0036 0.0025

Currency_ratio 0.0135 0.0100 0.0077 0.0166

Stock_ratio 0.0092 0.0108 0.0071 0.0042

Forward_futures_ratio 0.0130 0.0103 0.0093 0.0158

Swap_ratio 0.0051 0.0053 0.0039 0.0046

Option_ratio 0.0076 0.0074 0.0068 0.0038

. 3

, 3

, . 

, 

. 

<Table 3> Derivatives use in Korean life insurance industry 

This table shows the derivatives use in Korean life insurance industry. The definition of 

variables is presented in <Table 1>.
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2. 회귀분석

. 

, <Table 1>

. 

Performanceit= 0+ 1*Derivative useit+ 2*Sizeit+ 3*Leverageit

+ 4*Liquidityit+ 5*Income_expenit+ 6*RBCit+ it+ it+ it

[ , Performance=Profitability1/Profitability2, Default,

        Derivative use=Total_ratio, Hedge_ratio/Trading_ratio, 

        Interest_ratio/Currency_ratio/Stock_ratio, 

        Forward_futures_ratio/Swap_ratio/Option_ratio] 

. , 

( )

(degree of freedom) . 

, 

. 

(fixed effect model)

(random effect model) , 

. ( )

. , 

robust standard error . 

<Table 4> (Total_ratio)

. (1) (2)
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Model(1) Model(2) Model(3) Model(4)
FEM REM FEM REM

Dependent 
variables

Profitability1 Profitability2

Intercept
5.9311 -0.1459 23.4153 -9.3320

[1.53] [-0.03] [0.57] [-0.24]

Total_ratio
1.8119** 1.8253*** 15.4534** 15.5854**

[2.57] [2.79] [2.34] [2.30]

Size
-0.2277 0.0463 -0.8523 0.6090

[-1.31] [0.27] [-0.48] [0.41]

Leverage
-0.0002 -0.0003 -0.0005 -0.0007

[-1.12] [-1.49] [-0.42] [-0.56]

Liquidity
-0.0039*** -0.0033*** -0.0105 -0.0073

[-3.26] [-2.97] [-1.29] [-1.13]

Income_expen
-0.0040 -0.0026 0.0290 0.0352

[-0.87] [-0.99] [0.82] [1.25]

RBC
-0.0716 -0.0669 -0.7280 -0.6819

[-1.07] [-1.13] [-1.31] [-1.34]

Firm effect Included Included Included Included

Year effect Included Included Included Included

N 365 365 365 365

R
2 0.037 0.107 0.035 0.026

<Table 4> The impact of derivatives use on the corporate performance 

in Korean life insurance industry

This table shows the impact of derivatives use on the profitability of Korean life insurance 

companies using panel data analysis (fixed effect model(FEM) and random effect 

model(REM)). The definition of variables is presented in <Table 1>. The numbers in the 

square brackets are t-statistics computed by robust standard error. ***, **, and * denote 

significance at the 1, 5, and 10% levels, respectively.

(Profitability1) . (1)

, 5% 

(+) . 

. 

. 

. , 
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(Liquidity) (-)

, 

. 

. 

(2) (1) . 

. , 

(Profitability2) (3) (4)

. 

. 

. <Table 5>

, 

<Table 4> . Panel A

(Hedge_ratio)

(+) , 

, 

. , Panel B (Trading_ratio)

(+) , 

. 

. , 

.
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Panel A: Derivatives use for hedge
Model(1) Model(2) Model(3) Model(4)

FEM REM FEM REM
Dependent variables Profitability1 Profitability2

Intercept
5.2919 -0.3447 17.1119 -11.0156
[1.30] [-0.08] [0.42] [-0.29]

Hedge_ratio
1.3280* 1.4521** 14.4663* 14.8992*
[2.02] [2.20] [1.92] [1.96]

Size
-0.1987 0.0561 -0.5595 0.6976
[-1.08] [0.33] [-0.32] [0.47]

Leverage
-0.0002 -0.0003 -0.0006 -0.0008
[-1.02] [-1.41] [-0.43] [-0.57]

Liquidity
-0.0038*** -0.0032*** -0.0103 -0.0077

[-3.25] [-2.97] [-1.27] [-1.18]

Income_expen
-0.0040 -0.0026 0.0306 0.0356
[-0.85] [-1.01] [0.85] [1.24]

RBC
-0.0680 -0.0647 -0.7291 -0.6888
[-1.00] [-1.07] [-1.28] [-1.32]

Firm effect Included Included Included Included
Year effect Included Included Included Included

N 365 365 365 365
R2 0.033 0.120 0.033 0.027

Panel B: Derivatives use for trading
Model(1) Model(2) Model(3) Model(4)

FEM REM FEM REM
Dependent variables Profitability1 Profitability2

Intercept
7.6469* -0.1348 26.4738 -10.8833
[1.80] [-0.03] [0.65] [-0.29]

Trading_ratio
4.6908 3.5774 12.7859 10.6514
[1.55] [1.34] [0.80] [0.71]

Size
-0.3113 0.0397 -1.0244 0.6442
[-1.63] [0.24] [-0.57] [0.43]

Leverage
-0.0001 -0.0002 0.0001 -0.0002
[-0.61] [-1.02] [0.05] [-0.11]

Liquidity
-0.0036*** -0.0028** -0.0075 -0.0040

[-2.92] [-2.47] [-0.83] [-0.52]

Income_expen
-0.0048 -0.0029 0.0255 0.0330
[-1.09] [-1.21] [0.69] [1.09]

RBC
-0.0513 -0.0466 -0.5740 -0.5266
[-0.79] [-0.81] [-1.04] [-1.03]

Firm effect Included Included Included Included
Year effect Included Included Included Included

N 365 365 365 365
R

2
0.035 0.076 0.025 0.016

<Table 5> Considering the purpose of derivatives use (Hedge vs. Trading)

This table shows the impact of derivatives use classified by its purpose on the profitability of 

Korean life insurance companies using panel data analysis (fixed effect model(FEM) and 

random effect model(REM)). The definition of variables is presented in <Table 1>. The numbers 

in the square brackets are t-statistics computed by robust standard error. ***, **, and * denote 

significance at the 1, 5, and 10% levels, respectively.
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, 

. , 

. 

(Default) , <Table 6>

. (1) (2) (Total_ratio)

(-)

. (3) (4)

(Hedge_ratio) 5% (-)

. 

. 

, 

. (5) (6) (Trading_ratio)

. , 

, . , 

.

3 5) 

. <Table 7> Panel A 3

, 

. Panel B , 

(Total_ratio) 5% 

5) ( , , )

, 3

. 

.
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Model(1) Model(2) Model(3) Model(4) Model(5) Model(6)
FEM REM FEM REM FEM REM

Dependent 
variable

Default

Intercept
-10.6773** -1.3381* -10.4558** -1.2814* -10.8403** -1.2360

[-2.32] [-1.82] [-2.31] [-1.78] [-2.19] [-1.61]

Total_ratio
-0.5528 -0.6658*

[-1.57] [-1.88]

Hedge_ratio
-0.5030** -0.6251**

[-2.11] [-2.32]

Trading_ratio
-0.5833 -0.5812

[-0.36] [-0.42]

Size
0.4690** 0.0528* 0.4587** 0.0497 0.4776** 0.0497

[2.36] [1.67] [2.35] [1.59] [2.22] [1.45]

Leverage
0.0002** 0.0002*** 0.0002** 0.0002*** 0.0002** 0.0002**

[2.57] [2.73] [2.56] [2.74] [2.16] [2.37]

Liquidity
0.0022 0.0010 0.0022 0.0011 0.0021 0.0009

[1.27] [0.74] [1.26] [0.75] [1.23] [0.64]

Income_expen
0.0024 -0.0001 0.0023 -0.0001 0.0025 -0.0000

[0.73] [-0.04] [0.72] [-0.04] [0.80] [-0.01]

RBC
0.0243 0.0168 0.0242 0.0170 0.0187 0.0099

[0.73] [0.55] [0.74] [0.57] [0.60] [0.34]

Firm effect Included Included Included Included Included Included

Year effect Included Included Included Included Included Included

N 365 365 365 365 365 365

R
2 0.067 0.154 0.066 0.146 0.063 0.138

<Table 6> The impact of derivatives use on the default risk 

in Korean life insurance industry

This table shows the impact of derivatives use on the default risk of Korean life insurance 

companies using panel data analysis (fixed effect model(FEM) and random effect 

model(REM)). The definition of variables is presented in <Table 1>. The numbers in the 

square brackets are t-statistics computed by robust standard error. ***, **, and * denote 

significance at the 1, 5, and 10% levels, respectively.

(+) . 

(Hedge_ratio) (+)

, (Trading_ratio)

. , 
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Panel A: Big3
Model(1) Model(2) Model(3) Model(4) Model(5) Model(6)

FEM REM FEM REM FEM REM
Dependent variable Profitability1

Intercept
53.5124 14.8943 53.6112 14.7958 61.0728 6.8481
[0.96] [1.50] [0.99] [1.41] [1.03] [0.98]

Total_ratio
5.2188 13.0548*
[0.73] [1.78]

Hedge_ratio
9.6230 17.5486
[1.64] [1.60]

Trading_ratio
-3.9663 14.0717
[-0.31] [1.02]

Size
-2.0693 -0.5844 -2.0631 -0.5775 -2.3525 -0.2857
[-0.95] [-1.59] [-0.98] [-1.52] [-1.01] [-1.12]

Leverage
-0.0012 -0.0003 -0.0014 -0.0003 -0.0013 0.0003
[-0.90] [-0.43] [-0.95] [-0.35] [-0.89] [0.41]

Liquidity
0.0565 0.0129 0.0424 -0.0241 0.0572 0.0210
[1.12] [1.20] [0.93] [-1.30] [1.33] [0.47]

Income_expen
0.0510 0.0138 0.0512 -0.0019 0.0392 -0.0229
[0.18] [0.06] [0.18] [-0.01] [0.14] [-0.10]

RBC
-0.0323 0.0831 -0.0577 0.0704 -0.0739 0.1335
[-0.70] [0.78] [-0.77] [0.77] [-2.15] [1.27]

Firm effect Included Included Included Included Included Included
Year effect Included Included Included Included Included Included

N 48 48 48 48 48 48
R2 0.172 0.221 0.180 0.214 0.168 0.186

, 

. 

, .

<Table 7> Big3 vs. Non-Big3

This table shows the impact of derivatives use on the profitability of Korean life insurance 

companies classified by their size using panel data analysis (fixed effect model(FEM) and 

random effect model(REM)). The definition of variables is presented in <Table 1>. The numbers 

in the square brackets are t-statistics computed by robust standard error. ***, **, and * denote 

significance at the 1, 5, and 10% levels, respectively.
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 Panel B: Non-Big3
Model(1) Model(2) Model(3) Model(4) Model(5) Model(6)

FEM REM FEM REM FEM REM
Dependent variable Profitability1

Intercept
8.7970* -0.2827 7.9006 -0.7259 10.9015** 0.0499
[1.98] [-0.05] [1.64] [-0.12] [2.14] [0.01]

Total_ratio
1.8484** 1.8406***

[2.64] [2.79]

Hedge_ratio
1.3257* 1.4547**
[1.99] [2.22]

Trading_ratio
5.0661 3.7007
[1.61] [1.34]

Size
-0.3611* 0.0530 -0.3200 0.0740 -0.4644* 0.0317
[-1.76] [0.22] [-1.43] [0.31] [-1.97] [0.13]

Leverage
-0.0002 -0.0003 -0.0002 -0.0002 -0.0001 -0.0002
[-1.04] [-1.49] [-0.94] [-1.42] [-0.50] [-1.00]

Liquidity
-0.0042*** -0.0032*** -0.0041*** -0.0032*** -0.0039** -0.0028**

[-3.16] [-2.61] [-3.09] [-2.59] [-2.80] [-2.15]

Income_expen
-0.0034 -0.0015 -0.0033 -0.0015 -0.0042 -0.0020
[-0.70] [-0.56] [-0.68] [-0.56] [-0.92] [-0.80]

RBC
-0.0871 -0.0765 -0.0823 -0.0735 -0.0671 -0.0559
[-1.30] [-1.24] [-1.21] [-1.18] [-1.04] [-0.94]

Firm effect Included Included Included Included Included Included
Year effect Included Included Included Included Included Included

N 317 317 317 317 317 317
R2 0.040 0.107 0.035 0.128 0.038 0.069

<Table 8> . (1)

(2) (Interest_ratio), (3) (4) (Currency_ratio), 

(5) (6) (Stock_ratio) . (1)

(2) . 

, (3) (4) (+)

. , 

. 

. (5) (6) (+)

. , 

, 
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Model(1) Model(2) Model(3) Model(4) Model(5) Model(6)
FEM REM FEM REM FEM REM

Dependent 
variable

Profitability1

Intercept
6.1521 -0.4649 5.4316 -0.3354 9.3131* -0.0121
[1.52] [-0.10] [1.34] [-0.08] [2.04] [-0.00]

Interest_ratio
-3.1245 -1.1545
[-0.35] [-0.16]

Currency_ratio
1.4804** 1.6127***

[2.54] [2.70]

Stock_ratio
7.9629 5.2576
[1.40] [1.13]

Size
-0.2404 0.0578 -0.2049 0.0557 -0.3858* 0.0344
[-1.29] [0.34] [-1.12] [0.33] [-1.89] [0.20]

Leverage
-0.0001 -0.0002 -0.0002 -0.0003 -0.0001 -0.0002
[-0.69] [-1.08] [-1.07] [-1.45] [-0.59] [-1.03]

Liquidity
-0.0037*** -0.0029*** -0.0039*** -0.0033*** -0.0039*** -0.0028**

[-2.81] [-2.62] [-3.32] [-2.99] [-2.99] [-2.51]

Income_expen
-0.0045 -0.0029 -0.0041 -0.0027 -0.0055 -0.0031
[-0.96] [-1.15] [-0.88] [-1.04] [-1.27] [-1.32]

RBC
-0.0532 -0.0492 -0.0683 -0.0650 -0.0525 -0.0472
[-0.80] [-0.84] [-1.01] [-1.10] [-0.82] [-0.83]

Firm effect Included Included Included Included Included Included
Year effect Included Included Included Included Included Included

N 365 365 365 365 365 365
R2 0.028 0.108 0.034 0.123 0.039 0.054

. 

<Table 8> Considering the underlying assets of derivatives use 

This table shows the impact of derivatives use classified by underlying assets (interest rate, 

currency, and stock) on the profitability of Korean life insurance companies using panel data 

analysis (fixed effect model(FEM) and random effect model(REM)). The definition of variables is 

presented in <Table 1>. The numbers in the square brackets are t-statistics computed by robust 

standard error. ***, **, and * denote significance at the 1, 5, and 10% levels, respectively.

<Table 9>

. (1) (2) (Forward_futures_ratio)

(+) . (3) (4)

(Swap_ratio) (+)

. , (5) (6) (Option_ratio)
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Model(1) Model(2) Model(3) Model(4) Model(5) Model(6)
FEM REM FEM REM FEM REM

Dependent variable Profitability1

Intercept
5.3251 -0.3937 7.6221* 1.0366 7.8486* -0.2440
[1.28] [-0.09] [1.75] [0.24] [1.92] [-0.06]

Forward_futures

_ratio

1.3111** 1.4698**
[2.12] [2.37]

Swap_ratio
25.3431** 19.3503*

[2.19] [1.84]

Option_ratio
6.7429 4.5788
[1.50] [1.15]

Size
-0.2002 0.0582 -0.3166 -0.0168 -0.3192* 0.0456
[-1.07] [0.35] [-1.60] [-0.10] [-1.74] [0.27]

Leverage
-0.0002 -0.0003 -0.0001 -0.0002 -0.0001 -0.0002
[-1.03] [-1.42] [-0.41] [-0.90] [-0.62] [-1.05]

Liquidity
-0.0039*** -0.0032*** -0.0039*** -0.0031*** -0.0035*** -0.0027**

[-3.30] [-2.98] [-3.06] [-2.87] [-2.84] [-2.38]

Income_expen
-0.0040 -0.0026 -0.0047 -0.0032 -0.0047 -0.0028
[-0.86] [-1.01] [-1.07] [-1.45] [-1.08] [-1.16]

RBC
-0.0674 -0.0644 -0.0528 -0.0481 -0.0528 -0.0476
[-0.99] [-1.07] [-0.83] [-0.86] [-0.82] [-0.83]

Firm effect Included Included Included Included Included Included
Year effect Included Included Included Included Included Included

N 365 365 365 365 365 365
R2 0.032 0.124 0.042 0.043 0.036 0.065

. 

. , 

, , 

.

<Table 9> Considering the transaction type of derivatives use

 

This table shows the impact of derivatives use classified by transaction type (forward and futures, 

swap, and option) on the profitability of Korean life insurance companies using panel data 

analysis (fixed effect model(FEM) and random effect model(REM)). The definition of variables is 

presented in <Table 1>. The numbers in the square brackets are t-statistics computed by robust 

standard error. ***, **, and * denote significance at the 1, 5, and 10% levels, respectively.
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Abstract 

  This paper investigates whether the Korean life insurance companies' 

use of derivatives has effectiveness as a risk management. Empirically, 

we confirm that the derivatives use has a significantly positive effect on 

the corporate performance measured by profitability. This effect is 

mainly observed when the purpose of the derivatives use is risk 

avoidance, and when the firm has relatively small scale of assets. 

Additionally, we find that the derivatives use reduces the distressed 

assets. In the mean time, among the various types of derivatives, the 

currency derivatives, forwards, futures, and swap have positive effect on 

corporate performance. This paper provides practical implications for the 

life insurance companies to minimize the risk and to maximize the 

profit by strategically using the derivatives. 

※ Key words: derivatives use, distressed asset, Korean life insurance 

company, risk management, profitability





 본 연구에서는 국내 상장 손해보험회사의 지급여력비율과 경영효율성의 가치관련성에 

대하여 실증분석 하였으며, 연구결과는 다음과 같다.

첫째, 지급여력비율 정보는 요약적 회계지표에 대해 증분적 가치관련성을 가졌으나, 

단순 비율지표인 부채비율의 가치관련성과 유의적인 차이를 보이진 못했다.

둘째, 자료포락분석(DEA)을 통해 산출된 효율성 측정치(이하 ‘DEA 효율성 지표’) 역시 

요약적 회계지표에 대해 증분적 가치관련성을 가졌으나, 감독목적 효율성 지표(경과손해율, 

순사업비율)보다 더 낮은 가치관련성이 관찰되었다. 

이러한 연구결과들은 선행연구에서 직접적으로 다루지는 않았던 보험회사의 지급여력비율과 

DEA 효율성 지표의 가치관련성을 증분적 관점과 상대적 관점에서 분석하였다는 점에서 

선행연구와 차별화된다.

국문 색인어: 가치관련성, 경영효율성, 자료포락분석, 지급여력비율
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(TE) , Charnes et al.(1978) . 

BCC CCR

, (PTE)

. (Variable Returns to Scale, 

‘VRS’) , (TE) (PTE)

(SE) . 

1 DMU

. 

4) Farrell(1957) (input space)

(input-oriented measures) (output space)

(output-oriented 

measures) ( , 2014). 
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(super efficiency) DMU

( , 2010).

DEA 

BCC

.

DEA 

. (2013) DEA 

, 

, , . 

, 

. ( )

. , 

․ (2006)

, 

. 

. 

DEA 

<Table 1> .
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Previous study
Research 

area
Input variables Output variables

Hong et al.(2007) Securities
Total assets, Operating 

expenses
Operating revenue

Jung & kim(2006) Insurance

Labor volume, Net 

expenses, Operating 

fixed assets

Insurance premium, 

Operating assets

Jung(2013) Insurance Expenses, Equity
Insurance premium, 

Operating assets

Bernard et al.(1996) Manufacturing
Equity, Labor volume, 

Intermediate goods
Sales

O(2001) Manufacturing
Labor cost, Invested 

capital
Sales

Song(2002) Manufacturing
Labor cost, Equity, 

Intermediate goods
Sales

Ahn(1991) Banking
Labor volume, Floor 

space of branches

Deposit balance, 

Loan balance, 

Number of business

Berger et al.(1997) Insurance

Labor cost, Other 

expenses, Reserve
1), 

Equity capital

Present value of

real losses incurred2), 

Real invested assets

Note: 1) Reserves represents the sum of loss reserves and unearned premium.
         2) Present value of real losses incurred real discounted losses incurred on four types of insurance 

      output(short- and long-tailed for both commercial and personal lines).

<Table 1> Summary of efficiency measure in the previous studies

2

. ( )

, 

. , 

. , 

. <Table 2> .
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Input variables Output variables
Factors Variables Units Factors Variables Units

X1 Net expenses
KRW, 

Million
Y1

Net premium 

written

KRW, 

Million

X2 Equity capital
KRW, 

Million
Y2

Operating 

assets

KRW, 

Million

<Table 2> Summary of input and output variables

DEA (2004), Baik et al.(2008, 

2013) (2014) .

(2004) DEA 

DEA 

. , DEA 

, DEA 

.

Baik et al.(2008) DEA 

. , 

(+) , 

(+) .

, Baik et al.(2013) (DEA) (SFA)

. 

, (+) , 

(+) . 

, 

.

, (2014) DEA 
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, 

. , 

, 

(+) , DEA (+)

.

, 

. 

Ohlson(1995) , 

. 

Ohlson(1995) , 

, DEA 

. 

. 

[ 3] DEA 

.

4. 감독목적 효율성지표와 비교한 DEA 효율성 지표의 상대적 가치

관련성

(http://fisis.fss.or.kr/fss/fsi/id/fssmain.jsp)

, 
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(= + ), , 

. 

5) , 

.

(earned-incurred loss ratio)

, (net 

expense ratio)

( , 2014(b)). 

, 

, 

( , 2005)

(2014(b))

, 

. 

, , 

DEA 

. 

DEA 

, 

, 

5) 

, 

( (2011. 2), ).
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Sample selection criteria Number of firm-years

Initial samples with listed non-life insurers for 1999-2014 158

Less : Samples with re-insurers (16)

Less : Samples with missing financial data or with negative 

equity
(9)

Final samples 133

. , DEA 

, 

. 

.

[ 4] DEA  

.

1. 표본의 선정

1999 2014

. 

NICE ( ) Kis-value 

(http://fisis.fss.or.kr/fss/fsi/id/fssmain.jsp) . 

.

<Table 3> Sample selection

. 
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, 

. 

(DEA)

.

2. 연구모형의 설정

. 

.

MVi,t=a0+a1BVi,t+a2NIi,t+a3DIi,t+a4SRi,t+ atYRt+ei,t        (1)

, 

MVi,t= . , i t

3 .

BVi,t= . , i t

.

NIi,t= . , i t

.

DIi,t= . , i t (-)

NIi,t, 0.

SRi,t= . , i t

10 (

, 0 9 ).
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YRt= . , t 1, 0.

ei,t= (residual).

(SRi,t) . , a4 (+)

(+) .

, 

. Ohlson(1995), Burgstahler and Dichev(1997) 

, . , 

Collins et al.(1999) , 

(proxy) 

. 

(-)

(DIi, t) 6) . 

, 10 . 

, 

. 

, 5

6) 

. 

Hayn(1995), Collins et al(1997, 1999), ․ (1999), 

․ (2000), ․ (2003), (2003), ․ (2005), 

(2012), (2013), (2014(a)) .
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. , 1999 2010

EU 2011 RBC

. ( , 

2010 2011 )

. 

(YRt)

, . 

(pooling)

(cross-sectional dependence) 

( , 2004).

, 

. .

MVi,t=b0+b1BVi,t+b2NIi,t+b3DIi,t+b4LVi,t+ btYRt+ei,t        (2)

, 

LVi,t= . , i t 10

( , 0 9

).

: (1) .

(2) (1) , 

(SRi,t) (LVi,t) . 
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, (1)

(2) . 

, 

Vuong(1989) . 

Vuong(1989)

. 

. Vuong(1989)

(true) 

(better) ( ․ , 2003).

, ( / ) , 

10 , (1)

10 . 

DEA 

, .

MVi,t=c0+c1BVi,t+c2NIi,t+c3DIi,t+c4DEi,t+ ctYRt+ei,t        (3)

, 

DEi,t=DEA . , BCC

( ) 10 (

, 0 9 ).

: (1) (2) .
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DEA , 

10 . 

DEA 

, 

7). , 

10 5

.

DEA (c4)

.

DEA 

( ) , 

.

MVi,t=d0+d1BVi,t+d2NIi,t+d3DIi,t+d4ERi,t+d5EXi,t+ dtYRt+ei,t           (4)

, 

ERi,t= . , 

10 ( , 

0 9 ).

EXi,t= . , 

10 ( , 

0 9 ).

7) Baik et al.(2008)

.
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Variables Mean Std. dev. Minimum Median Maximum

MVi,t 0.1690 0.1242 0.0265 0.1295 0.5729

BVi,t 0.1110 0.0490 0.0123 0.0972 0.2936

NIi,t 0.0088 0.0218 (0.0822) 0.0111 0.0546

SRi,t 4.5038 2.8673 0.0000 5.0000 9.0000

LVi,t 4.5038 2.8673 0.0000 5.0000 9.0000

DEi,t 4.5038 2.8673 0.0000 5.0000 9.0000

ERi,t 4.5038 2.8673 0.0000 5.0000 9.0000

EXi,t 4.5038 2.8673 0.0000 5.0000 9.0000

: (1) (3) .

(4) (3) , DEA (ERi,t)

(EXi,t) . 

DEA ( , )

, , 

Vuong(1989) .

1. 기술통계량 및 상관관계 분석 

.

<Table 4> Descriptive statistics

This table presents the descriptive statistics of panel dataset of listed non-life insurers from FY1999 

to FY2014, used in the estimation. The number of observations used in the estimation is 133. 

Sample selection criteria is presented in Table 3, and all variables are defined in equation (1)-(4).
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<Table 4> , 

(0.1690) (0.1110) 153% , 

, 

. , , 

, DEA ( , )

<Table 5> .

<Table 5> Yearly changes of interest variables

This table presents the annual average of main variables, solvency margin ratio, debt ratio, DEA 

super efficiency measure, earned-incurred loss ratio and net expense ratio.  The total sample 

size is 133 from 16 years data. Each year's sample contains 7 to 9 samples.

Year N
Solvency 

margin ratio
Debt ratio

DEA super 
efficiency

Earned-incurred
loss ratio

Net expense 
ratio

1999 9 2.0721 10.9658 0.7366 0.8535 0.2769

2000 7 1.6551 23.4986 1.0396 0.8345 0.2518

2001 8 1.8432 10.8148 0.7923 0.7874 0.2524

2002 8 1.7719 11.8239 0.8023 0.7723 0.2581

2003 8 2.0366 9.8369 0.7926 0.8073 0.2494

2004 8 2.0089 9.4167 0.8440 0.8132 0.2309

2005 9 2.0937 9.6045 0.8219 0.8223 0.2506

2006 9 1.9653 10.3429 0.8321 0.8277 0.2552

2007 8 2.1489 9.2794 0.8331 0.7980 0.2353

2008 9 1.9836 10.6136 0.8117 0.7831 0.2573

2009 9 2.2378 10.2177 0.8342 0.7997 0.2354

2010 9 2.1470 13.1778 0.9451 0.8278 0.2161

2011 8 2.2714 11.2951 0.9985 0.8412 0.1822

2012 8 2.2195 10.4578 0.9420 0.8457 0.1952

2013 8 2.0928 12.7218 0.9080 0.8512 0.1977

2014 8 2.0413 12.4120 1.0766 0.8648 0.1926

Mean

(Total)
133 2.0368 11.6550 0.8756 0.8206 0.2336
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<Table 5> , 

. 

, 

, , 

<Figure 1> 10 8)

. <Figure 1> , 

, 

.

<Figure 1> Yearly changes of solvency margin ratio and debt ratio

  

, <Table 5> DEA 

. 

. , DEA 

, 

. , <Figure 2> DEA 

( )

. 

8) 10 , 

.
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　 MVi,t BVi,t NIi,t SRi,t LVi,t DEi,t ERi,t EXi,t

MVi,t

1.000

(0.000)

BVi,t

0.697 1.000

(0.000) (0.000)

NIi,t

0.274 0.413 1.000

(0.001) (0.000) (0.000)

SRi,t

0.589 0.716 0.537 1.000

(0.000) (0.000) (0.000) (0.000)

    Note: Total ratio is the sum of incurred loss ratio and net expense ratio.

<Figure 2> DEA super efficiency and total ratio*

<Figure 2> , DEA 

. DEA 

, 

.

<Table 6> Pearson correlation matrix of variables (N=133)

This table presents the Pearson correlation coefficients of the variable used in the estimation. 

The number of observations used in the estimation is 133. All variables are defined in equation 

(1)-(4), and the text in the parenthesis represents the p-value of the statistics.
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LVi,t

-0.608 -0.859 -0.434 -0.675 1.000

(0.000) (0.000) (0.000) (0.000) (0.000)

DEi,t
-0.057 -0.172 0.120 0.039 0.230 1.000

(0.517) (0.048) (0.170) (0.656) (0.008) (0.000)

ERi,t
0.345 0.204 0.337 0.220 -0.250 -0.332 1.000

(0.000) (0.019) (0.000) (0.011) (0.004) (0.000) (0.000)

EXi,t
0.191 0.166 0.284 0.340 -0.126 0.728 -0.295 1.000

(0.028) (0.056) (0.001) (0.000) (0.148) (0.000) (0.001) (0.000)

<Table 6> , (BVi,t), (EXi,t), 

(SRi,t), (LVi,t) (ERi,t) 

(MVi,t) , 

.

, 

, 

(multicollinearity) . 

(VIF) .

2. 손해보험회사 지급여력비율의 가치관련성

.

<Table 7> The result of regression analysis (Hypothesis 1,2)

This table reports the estimation results based on a linear model, where the models used in the 

estimation are as follow;

MVi,t=a0+a1BVi,t+a2NIi,t+a3DIi,t+a4SRi,t+ atYRt+ei,t                 (1)

MVi,t=b0+b1BVi,t+b2NIi,t+b3DIi,t+b4LVi,t+ btYRt+ei,t           (2)

All variables are defined in equation (1) and (2). ***, ** and * indicate the significance at 1%, 5% 

and 10% level, respectively. Maximum value of variance inflation factors for the reported all 

variables in the equation (1) and (2) are 7.56 and 7.18, respectively.
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Variables
Equation (1) Equation (2)

Coefficient t-value Coefficient t-value

Intercept -0.1014   -6.10*** -0.1740 -4.37***

BVi,t  1.4620   10.68***  1.9566 10.34***

NIi,t  0.2770 -0.49  1.1580  2.08**

DIi,t -0.6817 -0.90* -1.4816 -1.90*

SRi,t  0.0057  2.08** - -

LVi,t - -  0.0071  2.04**

Year dummy Included

F-value(p-value) 35.66***(0.000) 35.60***(0.000)

Adj. R2 0.8254 0.8251

Vuong's Z 0.03(p-value : 0.9761)

, (VIF) 7.56 7.18

, 

9) , F-

, . 

.

[ 1] , (1) 5% 

(+) , 

. 

10

, 5

, 

(+) 10).

 9) 

 , (VIF) 10

 ( , 2007; 

 , 2009).

10) ( ) , 

0.0505 , t- 4.40 , 1% 
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, [ 2] , (1) ( )

0.8096 (2) ( ) 0.8033

, 

. 

, Vuong(1989) , (Z ) 0.03(

0.9761) , . [ 2]

.

3. 자료포락분석(DEA)을 통해 산출된 효율성 측정치의 가치관련성

<Table 8> DEA 

( , )

.

<Table 8> The result of regression analysis (Hypothesis 3,4)

This table reports the estimation results based on a linear model, where the models used in the 

estimation are as follow;

MVi,t=c0+c1BVi,t+c2NIi,t+c3DIi,t+c4DEi,t+ ctYRt+ei,t (3)

MVi,t=d0+d1BVi,t+d2NIi,t+d3DIi,t+d4ERi,t+d5EXi,t+ dtYRt+ei,t (4)

All variables are defined in equation (1) and (3). ***, ** and * indicate the significance at 1%, 5% 

and 10% level, respectively. Maximum value of variance inflation factors for the reported all 

variables in the equation (3) and (4) are 6.36 and 7.07, respectively.

, (VIF) 6.42 , 

. 5

, 0.0098

, t- 1.82 , 10% . 

, (VIF) 7.54 , 

. 

.
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Variables
Equation (3) Equation (4)

Coefficient t-value Coefficient t-value

Intercept -0.1294  -6.22*** -0.1411  -8.33***

BVi,t  1.7124  15.34***  1.5845  16.26***

NIi,t  0.6556 1.26  -0.0712 -0.14

DIi,t  -1.1440 -1.54  -0.7527 -1.12

DEi,t  0.0046   2.31** - -

ERi,t - -   0.0091    3.84***

EXi,t - -   0.0096    4.71***

Year dummy Included

F-value(p-value) 36.02***(0.000) 42.91***(0.000)

Adj. R2 0.8269 0.8578

Vuong's Z 2.44(p-value : 0.0147)

, (VIF) 6.36 7.07 , 

, 

, F- , 

. 

.

[ 3] , DEA (DEi,t)

5% (+) . 

DEA (DEi,t) [ 3]

. , 

10 5

DEA (DEi,t) (+)

11).

11) 5 , DEA (DEi,t) 0.0088

, t- 2.20 , 5% 

, (VIF) 6.35 , 

. 

.
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, [ 4] , DEA (

,  ) , 

(3) (4) ( ) , (4)

, 

. 

, Vuong(1989) (Z ) 2.44(

0.0147) , DEA 

5% . [ 4]

. 

.

, , 

, 

. 

, 

, 

. 

1999 2014

. 

, 

, 

, 
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, 

, .

, , DEA 

, ( )

. 

DEA 

DEA 

. 

DEA 

. , 

.
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Abstract 

  This study empirically examined the value relevance of non-life 

insurance companies' solvency margin ratio(hereafter 'SMR') and 

operational efficiency using the samples consisting non-life insurance 

companies listed on the Korean Stock Exchange. The results are as 

follow;

  First, there is a positive association between the SMR and firm's value 

after controlling for firm's equity book value and net income, but the 

relative value relevance of SMR is not significantly higher than debt 

ratio.

  Second, this paper provide a empirical evidence that DEA efficiency 

measure has a incremental value relevance which equity book value and 

net income have not, but DEA efficiency measure is significantly lower 

than statutory efficiency measure(earned-incurred loss ratio and net 

expense ratio).

  This study has a significant meaning because the incremental and 

relative value relevance of the SMR and DEA efficiency measure in the 

non-life insurance industry were directly analysed in this paper, 

differently from previous studies.

※ Key words: data envelopment analysis(DEA), operational efficiency,

             solvency margin ratio(SMR), value relevance
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