
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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, 

(biased estimator)  (Cameron & Trivedi, 2005). , 

( 3) 
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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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본 연구는 IFRS17 관점에서 종신보험의 보증형태별로 GMIR, GMSB, GMDB의 

보증비용 산출과 동적해지율을 적용하고 O&G를 고려한 수익성 분석을 수행하였다.

금리연동형 종신보험상품의 경우, 기본분석에 비하여 최저보증이율 수준이 높을수록 

최저이자율보증비용(PR-GMIR)은 증가하고, 최저해지환급금보증비용(PR-GMSB)과 최저 

사망보험금보증비용(PR-GMDB)은 감소하는 것으로 분석되었으나 회사의 총부담인 

총부담비용(T-GMSB)은 증가한다. GMSB보증형의 경우 적용이율이 커지면 보험료가 

작아져서 PR-GMIR은 약간 감소하나 PR-GMSB는 크게 증가하여 회사의 총부담인 

T-GMSB는 증가하는 것으로 나타났다. 보증형태별로 수익성 분석을 수행한 결과 보증 

fee를 받지 않는 GMSB보증형의 수익성이 가장 낮은데 이는 O&G부담에 대한 영향이 

반영되었기 때문이다. 동적해지율을 사용하는 경우 기본해지율을 사용하는 경우보다 

수익성은 악화되는 것으로 분석되었다.
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2017 5 2021 IFRS17

(BEL: Best Estimate Liability) (O&G: Option and Guarantee)

.1) 2016 1 Solvency II2)

BEL, O&G, RM(Risk Margin) . 

BEL

, O&G time value

.

TEV 2004 CFO Forum

EEV TEV O&G . 

EEV O&G TEV real-world 

. 

2008 MCEV O&G

(market consistent basis) . 

MCEV IFRS17 Solvency II

. 

TEV , 

, O&G 

. IFRS17 O&G 

, O&G 

. O&G BEL . 

2016 (GMSB: Guaranteed Minimum 

1) IASB, IFRS 17 Insurance Contracts, 2017, 32.

2) , “Solvency II · ”, , 2012, p. 10.
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Surrender Benefit)

. 

(GMIR: Guaranteed 

Minimum Interest Rate) (GMSB)

. IFRS17

O&G

. , IFRS17 O&G 

. GMIR, GMSB, GMDB(Guaranteed 

Minimum Death Benefit) IFRS17 MCEV 

. IFRS17 

.  

. 2016 3 2014

16.1% 14.2% . , 

. 

( )

. IFRS17 

. 

2 . 3

, 4 5

. 6
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7

.

. 

· (2009)

Solvency II Risk Margin . (2010)

GMIR 

3.5% 5.0% 

. · (2010)

. (2011) ED(Exposure Draft)

VaR Solvency II

. (2011) IFRS4

, IFRS4 . 

· · · (2013) 2013 2 ED(Exposure Draft)

. ·

(2014) IFRS4 2 , 

. 

American Academy of Actuary(AAA, 2005)
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. Xue(2010)

Exponential . 

(2011)

. Eling(2012)

, Conwell (2013) Milliman 

. · (2016)

GMIB/GMSB

. (2017)

, (2017)

.

. 

GMIR, GMSB, GMDB 

, O&G 

. 

1. 종신보험상품 이율보증 현황

4 , 

.
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classification

interest sensitive product fixed interest rate product

GMSB 
guarantee

GMSB 
non-guarantee

traditional3)
low surrender 

value

sales product

big3 3 companies 3 companies 1 company 1 company

domestic 9 companies 3 companies 4 companies 8 companies

foreign 3 companies 3 companies 5 companies 3 companies

pricing(assumed) interest rate

big3 2.50% 3.00% 2.75% 2.75%

domestic 2.50%~2.90% 3.00%~3.10% 2.60%~2.85% 2.50%~2.90%

foreign 2.50%~3.00% 2.50%~3.25% 2.50%~3.00% 2.75%~3.00%

minimum guaranteed interest rate

big3 1.0%

-domestic 2.0% ~ 1.0%

foreign 2.0% ~ 1.5%

<Table 1> market status of whole life insurance(based on Dec. 2016)

The table shows the information on the types for whole life insurance in Korean life insurance 

market as of Dec. 2016 and the unit-linked products are not included in this information.

Source: website of each company in December, 2016

, GMSB

, , GMSB

. 2015 , 

GMSB 2016 .

GMSB , 

, , GMSB . 

2016 12 2.50% 3.25%

. 

1.0% 2.0% .

3) (

)
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2. 금리연동형 및 금리확정형 종신보험의 보증구조

, . 

.

, 

. 

(GMIR) .

, 

. 

, 

(GMSB) . 

. , 

(GMDB) .

, 

. 

. 

.
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, 

. 

, 

. 3

2015

. , , 

. 50% 

( 50% )

.

1. 보증비용 산출 모델

(GMIR)

, 

.  t 4) , 

t , 
 t , 


 t

(GMIR) VGMIR .

 





× ×        (1)

      ,   
 

 

           
     ×  

     ×  
   

4) 
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           
    ×  

    ×  
 

     

GMSB

GMSB . GMSB

. , 

.  GMIR t , 


 t ,   

 t

GMSB VGMSB

.




 
 ×

 × ×  
        (2)

(GMDB)

.  t GMDB

VGMDB .




         (3)

      ,  ≥      

          ×  ×   ×


2. 수익성 분석 모델

IFRS17 

MCEV NBM(New Business Margin) . 

NBM PM (NBV: New Business Value)

(PVGP) .
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 


   ×                         (4)




      (5)

FP(Future Profit) Risk-neutral BE(Best Estimate) 

Deterministic 

. FP NBV TVOG Risk 

margin(RM) . RM 0 . O&G

Intrinsic Value Deterministic FP , TVOG

O&G (TVOG: Time Value of Option and Guarantee)

. Stochastic 

(1,000 ) O&G time value cost

VTVOG .  

Deterministic FP ,   1,000

1,000 FP VTVOG  

  .

          (6)

                        (7)

 1. 분석상품

. <Table 2> . GMSB
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classification fixed interest rate product interest sensitive product

product
traditional 

low surrender value

GMSB guarantee

GMSB non-guarantee

model point

sex: male

age: 40

payment term: 20year

face amount: KRW 100mil.

payment cycle: monthly

benefit term: whole of life

guarantee

surrender value (low surrender 

value product: 50% surrender vale 

during payment term)

GMSB guarantee: minimum

surrender value

GMSB non-guarantee

pricing 

interest rate
2.50%

minimum

guaranteed

interest rate

2.50%
~ 10year: 1.5% /

10year ~: 1.0%

expected

lapse rate

annual 4.0% during payment term 

(Low surrender value product)
-

expected

mortality/mor

bidity rate

the 8th life table 

expected

loadings

acquisition
(α1): 10/1,000 of face amount in the 1st year

(α2): 100% of yearly net premium

maintenance

during payment

term

(β1): 1.5/1,000 of face amount each year

(β2): 8.0 of premium each year

after payment

term
(β3): 0.5/1,000 of face amount each year

others (β5): 2 of premium each year

<Table 2> products for analysis

This table shows the details of the information on whole life insurance to be analyzed.

GMSB fee

GMSB

GMSB fee

. 
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acquisition expense maintenance expense

direct 

commission6)

40% level of

acquisition loadings 70% level of

maintenance loadingsother indirect 

expense

40% level of

acquisition loadings

<Table 4> expense assumptions

category mortality and morbidity rate

death rate 80% of the 8th life table

disability rate 100% of the 8th life table

<Table 5> mortality and morbidity rate assumptions

1st yr 2nd yr 3rd yr 4th yr 5th yr 6th yr

20.0% 12.5% 11.4% 7.3% 6.8% 6.4%

7th yr 8th yr 9th yr 10th yr 11~20th yr 21th yr ~

6.0% 5.6% 5.3% 5.1% 4.0% 2.0%

2. 가정

. 2016 6

Libor Market 

. , , , , 

, 

. 

<Table 3> lapse assumptions5)

5) 21

6) : 50% 1
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category others

crediting rate interest rate scenario - 0.60%p

inflation annual 3.0%

tax 22.0%

<Table 6> others

. 

. , 

. 

50% 

. 

Exponential , AAA 

Dynamic factor

suboptimal behavior7) Model . 

dynamic factor

(
 

 ×   ), 

(AAA ) . 

 

7) Eling(2013), p. 9 
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Gap8) dynamic factor

Gap -3.0% 50%

-3.0% < Gap -0.5% × 
  

-0.5% < Gap 1.0% 100%

1.0% < Gap < 5.0% × 
  

5.0% Gap 150%

<Table 7> dynamic lapse scenario 1

This table shows how we determine the dynamic factor that will be used to calculate the 

dynamic lapse rate (scenario 1). The Gap is the difference between return on investment and 

pricing interest rate. 

Gap dynamic factor

Gap -2.0% 50%

-2.0% < Gap -0.5% × 
  

-0.5% < Gap 0.5% 100%

0.5% < Gap < 2.0% × 
  

2.0% Gap 150%

<Table 8> dynamic lapse scenario 2

This table shows how we determine the dynamic factor that will be used to calculate the 

dynamic lapse rate (scenario 2). The Gap is the difference between return on investment and 

pricing interest rate. 

8) (Gap) = - (2.5%)
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GMSB guarantee GMSB non-guarantee

PR-GMIR PR-GMSB T-GMSB PR-GMDB PR-GMIR PR-GMDB

5.2% 5.5% 10.7% 5.4% 5.2% 5.4%

<Table 9> guarantee costs of ISP whole life insurance(basic analysis)

This table shows the result of the guarantee costs for ISP(interest sensitive product) whole life 

insurance. PR-GMIR/GMSB/GMDB = the each guarantee cost based on present value of 

premium and here, T-GMSB is defined as the sum of PR-GMIR and PR-GMSB.

1. 금리연동형 종신보험의 보증비용

GMSB

GMSB , 

<Table 2>

. GMSB GMSB fee

GMSB fee . 4

4 VGMIR, VGMSB, VGMDB

(PVGP) PR-GMIR, PR-GMSB, PR-GMDB

. 

<Table 9> . 

GMSB , 

GMIR GMSB GMSB

PR-GMIR PR-GMSB T-GMSB T-GMSB

. PR-GMIR 5.2%

. PR-GMSB 5.5%
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MGIR
GMSB guarantee GMSB non-guarantee

PR-GMIR PR-GMSB T-GMSB PR-GMDB PR-GMIR PR-GMDB

case 1 5.2% 5.5% 10.7% 5.4% 5.2% 5.4%

case 2 9.0% 3.8% 12.8% 3.8% 9.0% 3.8%

<Table 10> guarantee costs by minimum guaranteed interest rate

This table shows the result of the guarantee costs for interest sensitive product whole life 

insurance according to the change of minimum guaranteed interest rate(MGIR). The MGIR for 

case 1 is 1.5% less than 10yr and 1.0% more than 10yr. The MGIR for case 2 is 2.0% less than 

10yr and 1.5% more than 10yr.

.

PR-GMIR PR-GMDB GMSB , 

GMIR GMSB

GMIR . GMDB GMSB

GMIR , 

.

(1) 최저보증이율 변화에 따른 보증비용 변화

10 1.5% / 10 1.0% , 

10 2.0% / 10 1.5%

<Table 10>

.
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pricing 
interest rate

GMSB guarantee GMSB non-guarantee
PR-GMIR PR-GMSB T-GMSB PR-GMDB PR-GMIR PR-GMDB

3.0% 5.0% 8.1% 13.1% 8.8% 5.0% 8.8%

2.5% 5.2% 5.5% 10.7% 5.4% 5.2% 5.4%

2.0% 5.4% 3.1% 8.5% 2.8% 5.4% 2.8%

<Table 11> guarantee costs by pricing interest rate

This table shows the result of the guarantee costs for interest sensitive product whole life 

insurance according to the change of pricing interest rate.

GMSB GMSB PR-GMIR

, PR-GMSB PR-GMDB . 

, PR-GMSB PR-GMDB

. PR-GMSB PR-GMIR

T-GMSB

.

(2) 적용이율 변화에 따른 보증비용 변화

, GMSB

. 

. 

2.5% , 

3.0%, 2.0%

<Table 11> .

PR-GMIR



42 보험금융연구 제28권 제3호

guarantee 
structure

details NBM premium

interest sensitive 

product

GMSB guanratee -1.04% 252,000

GMSB non-guarantee 4.07% 252,000

fixed interest rate 

product

traditional 3.88% 252,000

low surrender value 6.69% 216,000

<Table 12> profitability by guarantee structure(basic analysis)

This table shows the result of the NBM and premiums for the basic model point by different 

types of whole life insurance.

PR-GMIR . 

PR-GMSB , 

PR-GMSB . 

T-GMSB . 

PR-GMDB

. 

2. 수익성 분석

, 

. 

, 

<Table 12>

. GMSB GMSB fee

.
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. GMSB -1.04%

NBM , 6.69% NBM 

. NBM 6.69% GMSB

NBM , 

.9)

(1) 이자율 변화에 따른 민감도 분석

. 

100bp Up, Down 10) . 

, TVOG

. 4 VTVOG

4 VTVOG

(PVGP) PR-TVOG O&G

. 

9) 4% , 

20% 2% .

10) Last Liquid Point(LLP) 20 100bp , 

UFR(4.2%) .
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interest rate scenario

interest sensitive product fixed interest rate product

GMSB
guarantee

GMSB
non-guarantee

traditional
low 

surrender 
value

base
PR-TVOG 4.84% 4.69% - -

NBM -1.04% 4.07% 3.88% 6.69%

100bp up

scenario

PR-TVOG 6.23% 5.07% - -

NBM 2.80% 6.69% 9.12% 12.28%

100bp down

scenario

PR-TVOG 3.53% 3.38% - -

NBM -5.73% 0.48% -2.12% 0.20%

<Table 13> sensitivity analysis results of interest rate scenarios

This table shows the sensitivity analysis according to the change of interest rate scenarios.

, . 

.

100bp Down scenario 

. 100bp Down scenario 20

. 100bp up scenario

. PR-TVOG 100bp 

Down scenario 100bp up scenario 

. 100bp Down scenario

case , 100bp up scenario 

PR-TVOG . 

(2) 해지율 변화에 따른 민감도 분석

. 
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lapse scenario

interest sensitive product fixed interest rate product

GMSB
guarantee

GMSB
non-guarantee

traditional
low surrender 

value

base -1.04% 4.07% 3.88% 6.69%

lapse shock11) 

of 1st year
-1.79% 3.23% 3.16% 5.83%

lapse 25bp up -1.76% 3.64% 2.53% 7.73%

lapse 25bp down -0.17% 4.37% 5.50% 5.56%

lapse shock12) after 

payment term
-1.71% 3.99% 2.75% 5.36%

<Table 14> sensitivity analysis results of lapse rate

This table shows the sensitivity analysis by the different lapse scenarios.

.

. 

. , 

. 

25bp , 

. 

. , , 

. 

. 

, 

11) 20% 40%

12) 2% 20%



46 보험금융연구 제28권 제3호

dynamic lapse scenario

interest sensitive product fixed interest rate product

GMSB
guarantee

GMSB
non-guarantee

traditional
low surrender 

value

base
PR-TVOG 4.84% 4.69% - -

NBM -1.04% 4.07% 3.88% 6.69%

dynamic lapse 

scenario 1

PR-TVOG 5.92% 5.32% 1.71% 1.98%

NBM -2.11% 3.44% 2.18% 4.71%

dynamic lapse 

scenario 2

PR-TVOG 6.63% 5.95% 2.47% 2.85%

NBM -2.81% 2.80% 1.42% 3.83%

<Table 15> sensitivity analysis results of dynamic lapse scenarios

This table shows the sensitivity analysis by the different dynamic lapse scenarios.

, 

. , 

.

(3) 동적해지율 적용 시 민감도 분석

, . 

, 

TVOG

TVOG .

<Table 15> GMSB GMSB

PR-TVOG . 

.

1 2 , 
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2 PR-TVOG

. , 1 150% 

5% , 2

150% 2%

2 .

2000
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Abstract

Key words:



본 연구는 공기업과 사기업이 경쟁하는 혼합복점시장에서 선택되는 R&D 리스크를 

분석하고, 민영화의 효과와 정책적 시사점을 제시한다. 분석의 주요결과는 다음과 

같다. 첫째, 기대소비자잉여와 기대사회후생의 변화는 공기업의 R&D 리스크 선택에 

중요하기 때문에 공기업은 사기업에 비해 R&D 리스크가 높은 R&D 투자 프로그램을 

선택하며, 두 기업 간 R&D 리스크 선택의 차이는 상품의 대체성 정도가 증가함에 

따라 증가한다. 둘째, 혼합시장의 사회최적을 달성시키는 R&D 리스크에 비해 사기업은 

더 낮은 R&D 리스크를 선택하기 때문에 정부는 혼합시장의 경쟁도를 진작시키면서 

사기업이 높은 R&D 리스크를 선택하도록 지원해야 한다. 셋째, 공기업을 민영화하면 

이윤을 추구하는 기업이 선택하는 R&D 리스크는 사회적으로 과소한 수준이 되기 

때문에 정부는 민영화 이후에 민간시장에서 더 높은 R&D 리스크가 선택되도록 

민영화 정책을 보완해야 한다. 

국문 색인어: 혼합복점시장, R&D 리스크, 민영화, 사회최적, 상품의 대체성
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




         

          

      
       



           

      
 






      (17)

, (14) (15) R&D 

(gross profit) . , 
   

  . , (14) (17)

.

[ 1]  



 







 



 


 
  





 

[ 1] . , R&D 

, , 

R&D . , R&D 

, R&D 
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. , R&D 

R&D . 

. Cournot 

0

R&D . , 

Cournot 

(+)

R&D . 

, R&D 

R&D 

R&D . 

[ 1] . R&D 

R&D 

. 

, R&D R&D 

. , R&D 

R&D .9) , 

R&D 

R&D . , 

R&D 

R&D 

. 

, R&D 1

9) Zhang, et al.(2013) . , 

R&D (convexity) R&D 

.
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. , R&D 

R&D R&D ( , )

. , R&D 

. 

, (17) R&D 

, (15) R&D 

. , .





  
 




       (18)




 
  





       (19)

(18) (19) R&D R&D 

.10) R&D 

R&D .11) ,   

,  


    . , Cournot 

R&D 
 , (18) (19) .

10)          . , 

R&D R&D 

R&D . 

11) R&D (second-order 

stochastic dominance) , R&D 

. , 

R&D (utility theory)

. , R&D 

(payoff function) . 

Tishler(2008), Zhang et al.(2013), Xing(2014, 2017) 

. 
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
 
 

 
      (18’)




 
      (19’)

, (18’) (19’) .12)

[ 2]   
  

   , 


 

[ 2] , R&D R&D 

. [ 1] . , 

R&D . ,

 




 




  


 . 

(3)

. , R&D 

, R&D 

R&D .

3. 사회최적과의 비교

2 R&D 

(17) . , R&D 1

R&D (

)

12) : (18’) (19’) 


 


    

. , (5)      ≥  
  

 . , 




     . 
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R&D (


) . 

, (18) R&D . , 

R&D R&D 

R&D 

. , 
  

. , R&D 

.





  
 




       (20)


  
 

 
      (20’)

, (18’) (20’) .13)

[ 3]   
  

   , 


 

[ 3] , R&D 

R&D , 

. [ 2] . , 

R&D . 

, (19’) (20’) .14)

[ 4] 
  

  
   , 




 

13) : 

 


    . 


   . 

14) : 

 


    . 


   . 
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[ 4] , R&D 

R&D . , 

R&D 

R&D , R&D 

. 2

. 

, R&D 

R&D .

. R&D 

.

1. 민간시장의 R&D 리스크 선택

1 R&D   0

2 .




                            (21)

(9) (21) R&D 2

.
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
 


   

     (22)


  

   


       (23)

  
  




  

     
  

 

        







      (24)


  




       

  
 

         
 





         (25)

, 

R&D 
  

     . 

, 2 R&D 

, .


  

  
   

    

        (26)

  
  




  

     
  

  
         

    






       (27)

 
  




 

     
  

    
         

    





      (28)

(26) R&D 

(gross profit) . , 
   

  . , (26) (28)
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[ 5] 


 



 
 

 
  


 

[ 5] , R&D R&D 

, R&D . , 

R&D R&D . 

[ 1] . , R&D 

R&D 

, R&D 

R&D 

. , R&D 

R&D 

. , R&D 

R&D . 

R&D 

. 

, R&D 1 . 

(26) R&D . 

, R&D R&D 

.




 
  




         (29)
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


 
      (29’)

, (29’) .

[ 6] 




 

[ 6] , 

R&D 

.

2. 민간시장의 사회최적과 비교

2 R&D 

(28) . , R&D 

1 R&D (


)

(


 ) . , 

R&D .





  
 




       (30)


 
 

 
      (30’)

, (30’) .15)

15) : 


 
 

    . 

   . 
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  

  
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


 

[ 7] , R&D 

R&D , 

. , R&D 

R&D . , 

R&D R&D 

.
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R&D 

R&D R&D 

. , (18’) (19’) R&D 

(


) (29’) R&D (


 )

[ 8] .16)

[ 8] 
  

  
   , 




 

[ 8] , R&D 

R&D 

. , 
  

  
   R&D 

. 

16) : (18’), (19’), (29’) 
 

 
   . , 
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  

  
   . , 


 


  

, 

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R&D R&D 
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R&D . , 
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Abstract 

Key words:



우리나라는 출산율 저하와 평균수명 연장으로 고령화가 급속도로 진행되고 있다. 

이로 인해 생산가능인구는 2016년에 정점을 찍고, 이후 급격히 감소할 것으로 

예상된다. 이러한 생산가능인구 감소 대안 중 하나로 우리나라에서는 2013년 근로자 

정년 60세 연장법안이 통과되어 2017년 전체 사업장에 정년연장이 의무화되었다. 

하지만 정년연장은 당장의 기업의 인건비 재정부담을 증가시키므로 신규채용 감소 

등의 문제를 내포하고 있어, 임금피크제도가 적용되고 있다.

 이에 본 논문에서는 정년연장 및 임금피크제도 적용이 기업의 퇴직급여 재정부담에 

미치는 영향을 장래예상퇴직급여 현재가치(PVFB)라는 정량적인 지표를 사용하여 

다양한 시나리오 하에 측정하였다. 이러한 결과를 통해 본 연구는 퇴직률과 할인율의 

영향이 크다는 것과, 정년연장을 반영한 퇴직률 연구가 시급한 것으로 나타났다.

국문 색인어: 정년연장, 임금피크제도, 퇴직급여 재정부담, 퇴직률, 할인율
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Current 
Age

Past 
Service 
Period

Entry 
Age

Retirement
Age

Wage
Increase

Rate

Discount
Rate

Retirement 
Rate

30
0 30

55, 60 3%

Reflecting 

the bond 

credit 

ratings and 

expected 

remaining 

service year

Reference &

Adjusted

5 25

40

0 40

5 35

10 30

15 25

50

0 50

5 45

10 40

15 35

20 30

25 25

2. 분석 가정

.

, 30 , 40 , 50

25 0 25 5 . 

55

60 . 30

1 .6) , 

3% . 

<Table 1> Demographic and Financial Assumptions 

6) PVFB (ratio ) PVFB 100

PVFB . 

PVFB . 
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Retirement 
Age

Expected Remaining 
Service Year

Bond Credit Ratings

AA0 AA+ AAA
Governme
nt Bond

55 9.48 2.96% 2.62% 2.41% 2.07% 

60 9.71 3.00% 2.64% 2.42% 2.08% 

, 

. 

K-IFRS( ) 7) (AA0, AA+, 

AAA ), , 

. 30

<Table 2> . 60

AA0 3.00%, AAA 2.42%, 2.08%

.  

<Table 2> Discount rate applied for future benefits

Note: current age 30 assumed

, 2015

. , 

. 

( “ ” )

. (2015)

. , 

54 59

. <Table 3> . 

7) (K-IFRS 1019 ) ( ) 

. 2017 PVFB 2017

. , (deep bond 

market) .  



90 보험금융연구 제28권 제3호

Retirement Age Involuntary Retirement Rate: 


55

12.8%

56

57

58

59

Age 55 56 57 58 59

Wage Payment 

Rate
100% 82.9% 76.8% 70.2% 70.2%

<Table 3>

55 59 . ,


 조정    참조    비자발  8)        (3)

<Table 3> Rate of involuntary retirement(year 2016 estimation)9) 

            

, 55 ( 1

) 60 56

. 2015 12 313

, 2.5

2~3 . 

1 82.9%, 2 76.8%, 3 70.2% 

. 

<Table 4> .

<Table 4> Wage payment progression as an age rises(scaled to percentage)

Note: Wage declines after age 55 in Peak Wage System
Source: Ministry of Strategy and Finance. Republic of Korea, Press Release, December 6th, 2015

8) ( , 

, , ) 

9) (2015) .
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, DB , 

DC . 

DB DC

. DB

, 

. 

DB DC , 

DC . 

1. 예상평균잔여근무기간

, 

10) . <Table 5>

. 50 , 60 , 

5.42 . , 

5.78

. 

. 30 50 55 60

, 0.23 , 1.29

. 

0.29 , 1.65 . , 

, 

. 

10) (2016, p. 88) .
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Retirement 
Age

Retirement 
Rate

Current Age

30 40 50

60
Reference 9.71 9.55 5.42 

Adjusted 9.77 9.72 5.78

Retirement Rate
Current Age

30 40 50

Reference 2.4% 6.6% 31.2%

Adjusted 3.1% 8.5% 40.0%

<Table 5> Expected remaining service years based on current age

Note: Application of reference retirement rate and adjusted retirement rate from Korea Insurance 
Development Institute 

<Table 6>

. 30 55 60

2.4%, 

3.1% . 50 55 60

31.2%, 40.0% . 30

40 10% , 50 30% 

. .

<Table 6> Extension rate of expected remaining service years

Note: Application of reference retirement rate and adjusted retirement rate from Korea Insurance 
Development Institute 

. 

. , 

, 

. 

. 

.
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Past Service 
Year

Retirement 
Rate

Bond Credit Ratings

AA0 AA+ AAA
Governme
nt Bond

0
Reference 2.1% 2.8% 3.2% 3.6%

Adjusted 2.7% ) 3.4% 3.9% 4.4%

5
Reference 1.2% 1.8% 2.1% 2.4%

Adjusted 1.6% 2.2% 2.6% 3.0%

2. 정년연장에 따른 재정부담

<Table 7> 30 0 , 5

PVFB . 

55 PVFB 100% , 60 PVFB

.  

, ( , ) 

PVFB . 

PVFB .11) , 

. 

. , 

. PVFB 

. 

<Table 7> Increase rate of PVFB with respect to bond credit changes and past 

service years

Note 1: As for assumed current age 30, expected remaining service year is calculated as 9.71 year in 
applying the reference retirement rate and 9.77 year in applying adjusted retirement rate 

Note 2: )      
   

    

11) 

. .
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Entry Age Retirement Rate
Bond Credit Ratings

AA0 AA+ AAA
Government 

Bond

30

Reference(A) 2.1% 2.8% 3.2% 3.6%

Adjusted(B) 2.7% 3.4% 3.9% 4.4%

Growth rate from 

(A) to (B)
29% 21% 22% 22%

40

Reference(A) 6.9% 7.9% 8.5% 9.2%

Adjusted(B) 8.5% 9.6% 10.3% 11.2%

Growth rate from 

(A) to (B)
23% 22% 21% 22%

50

Reference(A) 40.3% 40.8% 41.4% 42.5%

Adjusted(B) 48.8% 49.4% 50.2% 51.6%

Growth rate from 

(A) to (B)
21% 21% 21% 21%

<Table 8> PVFB . 

PVFB 

. 30 PVFB 3% , 50

40% . 

50 PVFB 50% . 

.

<Table 8> Increase rate of PVFB with respect to bond credit changes and entry age

Note: Assuming no past service

30 PVFB <Table 9>

. 30, 40, 50 <Table 8>

. 30 ( 0 ) 50 (

20 ) PVFB . , <Table 8>

<Table 9> , 20 50 50 50

PVFB . , 
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Current 
Age

Past 
Service 
Year

Retirement Rate

Bond Credit Ratings

AA0 AA+ AAA
Government 

Bond

30 0

Reference(A) 2.1% 2.8% 3.2% 3.6%

Adjusted(B) 4.1% 5.1% 5.7% 6.4%

Growth rate from 

(A) to (B)
95% 82% 78% 78%

40 10

Reference(A) 2.9% 3.6% 4.1% 4.6%

Adjusted(B) 5.6% 6.6% 7.4% 8.2%

Growth rate from 

(A) to (B)
93% 83% 80% 78%

50 20

Reference(A) 6.8% 7.1% 7.4% 7.9%

Adjusted(B) 12.0% 12.5% 13.1% 14.0%

Growth rate from 

(A) to (B)
76% 76% 77% 77%

PVFB (A/B) 20 50 (76%) , 50

50 (21%) .

<Table 9> Increase rate of PVFB with respect to past service years

Note: Entry age 30 assumed

3. 정년연장과 임금피크제 도입에 따른 퇴직급여 재정부담

55 60

. , 100%

DB DC

DC .

<Table 10>

. , AA0 . 

30 . 

40 . 50

. 
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Current 
Age

Past 
Service 
Year

Retirement 
Rate

Peak Wage System
Switch to 
DC plan12)

DC Contribution 
Rate13)

Total

30

0
Reference 95.6% 2.9% 98.5%

Adjusted 95.1% 2.8% 97.9%

5
Reference 96.9% 1.9% 98.7%

Adjusted 96.5% 1.9% 98.4%

40

0
Reference 90.3% 7.8% 98.1%

Adjusted 89.0% 7.6% 96.7%

5
Reference 92.9% 5.1% 98.0%

Adjusted 92.0% 5.0% 97.1%

10
Reference 94.2% 3.8% 98.0%

Adjusted 93.5% 3.7% 97.3%

15
Reference 94.9% 3.0% 97.9%

Adjusted 94.4% 3.0% 97.4%

50

0
Reference 70.8% 30.0% 100.8%

Adjusted 66.8% 28.2% 95.0%

5
Reference 82.4% 15.4% 97.9%

Adjusted 79.8% 15.0% 94.8%

10
Reference 86.4% 10.4% 96.8%

Adjusted 84.5% 10.2% 94.7%

15
Reference 88.4% 7.9% 96.3%

Adjusted 86.9% 7.7% 94.7%

20
Reference 89.6% 6.3% 96.0%

Adjusted 88.4% 6.2% 94.6%

25
Reference 90.5% 5.3% 95.8%

Adjusted 89.4% 5.2% 94.6%

<Table 10> Financial effect of Peak Wage System 

  

<Table 11> . 

. , 

. K-IFRS( )

12) DC 55 DB . , DB

55 DB DC

, DC

. 

13) DC 55

60

DC .
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Current 
Age

Past 
Service 
Period

Retirement 
Rate

Bond Credit Ratings

AA0 AA+ AAA
Government 

Bond

30

0
Reference 98.5% 98.2% 98.1% 97.8%

Adjusted 97.9% 97.6% 97.4% 97.1%

5
Reference 98.7% 98.5% 98.4% 98.2%

Adjusted 98.4% 98.1% 97.9% 97.6%

40

0
Reference 98.1% 97.8% 97.6% 97.2%

Adjusted 96.7% 96.2% 95.9% 95.5%

5
Reference 98.0% 97.7% 97.5% 97.2%

Adjusted 97.1% 96.7% 96.4% 96.0%

10
Reference 98.0% 97.7% 97.5% 97.2%

Adjusted 97.3% 96.9% 96.6% 96.3%

15
Reference 97.9% 97.7% 97.5% 97.2%

Adjusted 97.4% 97.0% 96.8% 96.4%

50

0
Reference 100.8% 100.7% 100.4% 100.0%

Adjusted 95.0% 94.9% 94.6% 94.0%

5
Reference 97.9% 97.7% 97.5% 97.1%

Adjusted 94.8% 94.7% 94.4% 93.9%

10
Reference 96.8% 96.7% 96.5% 96.1%

Adjusted 94.7% 94.6% 94.3% 93.8%

15
Reference 96.3% 96.2% 96.0% 95.6%

Adjusted 94.7% 94.5% 94.2% 93.8%

20
Reference 96.0% 95.9% 95.6% 95.3%

Adjusted 94.6% 94.5% 94.2% 93.7%

25
Reference 95.8% 95.6% 95.4% 95.0%

Adjusted 94.6% 94.5% 94.2% 93.7%

.

<Table 11> Financial effect of Peak Wage System with respect to bond credit ratings
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