
 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.
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(super efficiency) DMU
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. (2013) DEA 
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손해보험회사의 지급여력비율과 경영효율성의 가치관련성에 관한 연구 127

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, Reserve1), 

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 (+)

.
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. 

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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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
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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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