
IFRS 17이 적용되면 매 보고기간 말 시점의 가정을 사용하여 보험부채의 현행가치를 

측정해야 한다. 이때 보험부채는 보험계약에 포함된 옵션과 보증을 포함하여 

측정하여야 하며, 미래현금흐름에 영향을 미치는 계약자행동도 반영하는 것이 

원칙이다. 이에 본 연구에서는 중도인출에 대한 계약자행동 가정을 반영하여 

금리연동형 종신보험의 최저보증해지환급금(GMSB) 비용을 분석하였다.

수입보험료의 현가 대비 GMSB 발생액의 현가를 GMSB 비용(PB_GMSB1)으로 

정의할 때, 중도인출을 반영한 경우는 반영하지 않은 경우에 비해 PB_GMSB1이 

작아지는 것으로 분석되었다. 또한 본 연구에서는 GMSB(
)를 공시이율 적용 

해지환급금(
 )으로 나눈 두 해지환급금의 비율(

/
)에 따른 인출률 시나리오와 

최저보증이율을 적용한 공시이율(′)과 보험료 산출이율()의 차이에 따른 인출률 

시나리오를 이용하여 계약자행동을 반영한 동적인출률 모형을 적용하였다. 인출률에 

대한 계약자행동을 반영하는 경우는 인출률을 상수로 적용하는 경우에 비하여 

PB_GMSB1이 비슷하거나 커지는 것으로 분석되었고 이와 같은 결과로 볼 때 GMSB 

비용 평가시 동적인출률의 반영이 필요할 것으로 판단된다. 
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, 
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.

2. 최저보증해지환급금 발생액(GMSB Claims)

‘ (
 ) (

 , 

)’ ‘ (
)

(
 , )’ 



. 
 (GMSB) , ‘

(GMSBC, GMSB Claims)’ . 

   ⋅   ⋅
 

                                  (1)

3) 18 ( 5-19 ) 2
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
 , 



 Surrender value using crediting rate 
  

 GMSB 


  t

     x t-1

      x t-1 t


  

 ⋅
⋅ ′

⋅   : 


  

 ⋅
⋅ ′

⋅  : ( )


  : 공시이율  최저보증이율  


  : ()

  : , 보험료 납입기간 
 ′ : 
   : 

GMSB 

<Figure 1> 
 



GMSB Claim .

<Figure 1> 
 and 

 of interest 55sensitive whole life insurance
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3. 중도인출

. 


 GMSB (2) (3)

.


    

    
        ⋅  ′                       (2) 


    

    
        ⋅  

                        (3)

              


  

  

′ : 공시이율  최저보증이율  
 : 

  
  : t-1 t  



, , 

  
  : t-1 t  



, , 

    :  t-1 t

   : t-1 t

(
 , 

)

, ( , 

, ) ( ) GMSB GMSB 

GMSB . <Figure 2>

GMSB . 
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Withdrawal amount
① < ② < ③ < ④

     t




① 

② 

③ 

④

<Figure 2> GMSB(
) based on withdrawal amount
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· , .

GMSB 

. (2017)

GMSB 

.

1. GMSB 비용 산출 모형

GMSB 

(
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. (numerical method)
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.

( , 
 )

(
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⋅
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
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   ⋅






                                   (4)
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Classification Description

Product Interest sensitive whole life insurance

Model point

Sex: male,

Issue age: 40, 

Face amount : KRW 100 million,

Premium payment period: 20 years,

Premium payment method: monthly

Guarantee GMSB guarantee

Pricing 

interest rate
3.0%, 2.5%, 2.0%

Guaranteed 

minimum  

interest rate

1.0%

Mortality rate the 8th reference insurance premium rate

Expected 

loadings

Acquisition
 10/1,000 of face amount in the 1st year 

 100% of 1st year annual net premium

Maintenance

During premium 

payment period

 1.0/1,000 of face amount each year

 8% of gross premium

After premium 

payment period
′ 0.6/1,000 of face amount each year

Others  2.5% of gross premium

2. 분석 상품

<Table 1>

GMSB . GMSB (fee) ‘0’ .

<Table 1> Products for analysis

3. 보증비용 산출 가정

Hull-White 1-factor 

, . 
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1st year 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th+

44 71 83 87 90 92 94 95 96 98 98

2017 12 1 30

, 

30 30 . 

(Bloomberg) (Swap) 

(Swaption) . 

0.009788324, 0.004850662 , 1,000

1,200 (Forward rate) . 

, 

, 100% .

4) , 8 <Table 

2> .

<Table 2> Actual mortality compared to expected mortality(A/E) by year(%) 

<Table 3>

GMSB .

4) (2016), p. 86
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1st year 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th+

17.0 18.0 12.4 9.8 8.9 8.1 6.4 5.5 4.5 3.8 3.6 2.8

5) . 

<Table 3> Lapse rate by year(%)               

, , 

. 

, 

GMSB

. , 

(Moneyness) 

.

Exponential American Academy of 

Actuaries(AAA) . 

Exponential M Xue(2010) 2 , AAA 

AAA(2005) D = 1.1, U = 1, L 

= 0.5, M = 1.25 .6)

Exponential , AAA (In-the-moneyness) 

GMSB

5) (2016), p. 85

6) ⋅ (2016), pp. 65~66
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Model Formula

Exponential model
Dynamic lapse rate = Base lapse rate×

 
∙







   






AAA model
Dynamic lapse rate = Base lapse rate×

 



 




  ∙









Note)  : Dynamic factor

 : Guaranteed value
  : Account value



 : Dynamic factor sensitivity  : Trigger point

 : Upper bound for dynamic factor

 : Lower bound for dynamic factor

. Exponential 

GMSB(
 ) (

 )

(
/

 ) 1( , AAA 1.1) 

, Exponential 
/

 2

0.368 AAA 
/

 1.5 

0.5 .

<Table 4> Dynamic lapse models

GMSB 

.

24

. () 0.124%(

, 1.49%7)) , 
⋅0.124% . 

7) (2017) p. 18
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Dynamic Factor 

Scenario1  



 




  ∙

























Scenario2  



 




  ∙


























Scenario3

Gap 

≤  ∙ 100%

 ∙  ∙



 ∙∙ ∙

  ∙ 




 ∙≤ 150%

GMSB(
) (

 )

(
/

 )

<Table 5> Dynamic Factor 

.8)

<Table 5> Withdrawal rate scenarios

Gap 

≤   50%

≤ 



 ∙ 

 



≤  100%

≤ 



 ∙ 

  



≤ 150%

8) 3, 4 Gap

. 

2.5% 4 , Gap

Gap

.
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Scenario4

Gap 

≤   ∙ 50%

 ∙≤  ∙



 ∙∙ ∙

  ∙ 




 ∙≤  ∙ 100%

 ∙  ∙



 ∙∙ ∙

  ∙ 




 ∙≤ 150%

 Note) 
  GMSB,  

  Surrender value using crediting rate

      Upper bound for dynamic factor  ,     Trigger Point

        if



       if



≥

      ′ , ′ Max[ crediting rate(  ), GMIR(  ) ],   Pricing interest rate


 GMSB ( )

, 

.

<Figure 4> Dynamic Factor 

1 3( , ) , 

2 4( , )

.

<Figure 4> Dynamic Factor 












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1. 기본분석 결과

AV_GMSBC

GMSB (%) (5) . 

AV_GMSBC GMSB (4)

, PVPREM1 9) , PVPREM2

10) .

_ 
_

,   _ 
_

             (5)

1

PB_GMSB1 .

9) 1 

10) 2 
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Case
Pricing interest rate 

( )

Interest rate 
difference (△I)

Model 1

1 2.00% 1.00% 1.68%

2 2.50% 1.50% 3.27%

3 3.00% 2.00% 5.36%

<Table 6> PB_GMSB1 without withdrawal rate

Note) Interest rate difference( I) = pricing interest rate() – GMIR(1%)

<Table 6> PB_GMSB1 Case1 1.68%, 

Case2 3.27%, Case3 5.36% . 

PB_GMSB1

. GMSB

. 

24 3

PB_GMSB1 PB_GMSB2 .

2 : 0.124%

3 : 0.124% × 

4 : 0.124% × 

, 1 2 1 2 Dynamic factor .

<Table 7> 1 ‘

2’ PB_GMSB1

. PB_GMSB1

. 
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Case
Pricing 
interest 

rate

PB_GMSB1 PB_GMSB2

Model 
1

Model 
2

Model 
3

Model 
4

Model 
2

Model
3 

Model
4 

1 2.00 1.68
1.04 1.04 1.08 1.24 1.26 1.30

(-0.63) (-0.63) (-0.59) (-0.44) (-0.42) (-0.38)

2 2.50 3.27
2.05 2.05 2.17 2.42 2.45 2.57

(-1.23) (-1.23) (-1.10) (-0.85) (-0.82) (-0.70)

3 3.00 5.36
3.36 3.36 3.62 3.99 3.99 4.25

(-2.00) (-2.00) (-1.74) (-1.37) (-1.37) (-1.11)

<Table 7> PB_GMSB1 and PB_GMSB2 with withdrawal rate
Unit: %, (%p)

Note) ( ) = the value of model k – the value of the model 1 (k = 2, 3, 4)

3 GMSB(
) (

 )

(
/

 ) 0.9 , 2

3 PB_GMSB1 , 2

3 3


 



GMSB PB_GMSB1

.

4 PB_GMSB1 2 Case 0.04%p 0.26%p 

. 4 
/

 0.9 
/



1.1 . 4 PB_GMSB1

(i) (ii) . 

(i) 3


 



GMSB 

PB_GMSB1 . 

(ii) 
 


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. 

PB_GMSB1 .

2, 3, 4 PB_GMSB1

PB_GMSB1 . 

Case1 Case2 Case3 





Case2 Case3 PB_GMSB1 Case1

.

PVPREM2 PVPREM1 PB_GMSB2 

(AV_GMSBC÷PVPREM2) PB_GMSB1(AV_GMSBC÷PVPREM1) . 

GMSB (fee) PB_GMSB2

.

2. 민감도분석 결과

PB_GMSB1 .

(20 ) 

.
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Case
Pricing

interest rate
Model 2 Model 3 Model 4

1 2.00
1.34 1.34 1.34

(0.30) (0.30) (0.26)

2 2.50
2.60 2.60 2.61

(0.55) (0.55) (0.44)

3 3.00
4.22 4.22 4.25

(0.87) (0.87) (0.64)

<Table 8> PB_GMSB1 based on shorter withdrawal period
Unit: %, (%p)

Note) ( ) = the value of model k - the value of model k in <Table 7> (k = 2, 3, 4)

<Table 8> (20 ) 

<Table 7>

PB_GMSB1 . 3 PB_GMSB1 2

. 4

Case1, 2 PB_GMSB1 2 Case3

0.03%p . 4 (
/

) 1.1

, 

Case3

.

90% PB_GMSB1 <Table 7>

. 10% 

. 100% 90%

PB_GMSB1

GMSB 

.
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Case
Pricing 

interest rate
Model 1 Model 2 Model 3 Model 4

1 2.00
1.92 1.21 1.21 1.25

(0.25) (0.17) (0.17) (0.17)

2 2.50
3.72 2.35 2.35 2.49

(0.45) (0.31) (0.31) (0.32)

3 3.00
6.03 3.81 3.81 4.11

(0.67) (0.46) (0.46) (0.49)

Premium 
payment 
period

Male Female

Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4

5

years
3.41

2.05 2.05 2.19
3.85

2.29 2.29 2.47

(-40.0) (-40.0) (-35.8) (-40.5) (-40.5) (-36.0)

10 years 3.33
2.04 2.04 2.18

3.79
2.30 2.30 2.47

(-38.6) (-38.6) (-34.6) (-39.2) (-39.2) (-34.8)

20 years 3.27
2.05 2.05 2.17

3.79
2.35 2.35 2.50

(-37.5) (-37.5) (-33.8) (-38.0) (-38.0) (-34.0)

25 years 3.15
1.99 1.99 2.10

3.68
2.30 2.30 2.44

(-37.0) (-37.0) (-33.5) (-37.5) (-37.5) (-33.7)

<Table 9> PB_GMSB1 based on lower crediting rate11)

Unit: %, (%p)

Note) ( ) = the value of model k - the value of model k in <Table 7> (k = 1, 2, 3, 4)

<Table 10>

PB_GMSB1 , 

PB_GMSB1 . 

PB_GMSB1 . 2 3

, 4 PB_GMSB1 2 . 

<Table 10> PB_GMSB1 by sex & premium payment period
Unit: %, (%)

Note) ( ) = (the value of model k – the value of the model 1) ÷ the value of the model 1 (k = 2, 3, 4), pricing 
interest rate 2.5%, issue age 40 years old

11) Crediting rate is 90% of the interest rate under generated interest rate scenarios
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Issue 
age

Male Female

Model 
1

Model 
2

Model 
3

Model 
4

Model 
1

Model 
2

Model 
3

Model 
4

30 yrs 

old
4.28

2.52 2.52 2.73
4.74

2.78 2.78 3.02

(-41.1) (-41.1) (-36.3) (-41.4) (-41.4) (-36.3)

40 yrs 

old
3.27

2.05 2.05 2.17
3.79

2.35 2.35 2.50

(-37.5) (-37.5) (-33.8) (-38.0) (-38.0) (-34.0)

50 yrs 

old
2.24

1.50 1.50 1.56
2.76

1.84 1.84 1.91

(-32.8) (-32.8) (-30.2) (-33.6) (-33.6) (-30.8)

<Table 11> 20

PB_GMSB1 . 

PB_GMSB1

<Table 10> . 

PB_GMSB1 .

<Table 11> PB_GMSB1 by sex & issue age
Unit: %, (%)

Note) ( ) = (the value of model k – the value of the model 1) ÷ the value of the  model 1 (k = 2, 3, 4), 
pricing interest rate 2.5%, premium payment period 20 years

<Table 12> <Table 7> 90%

PB_GMSB1 , 110% PB_GMSB1

. 

PB_GMSB1 .
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Case
Pricing 
interest 

rate

90% of base withdrawal rate 110% of base withdrawal rate

Model 2 Model 3 Model 4 Model 2 Model 3 Model 4

1 2.00
1.09 1.09 1.13 1.00 1.00 1.04

(0.05) (0.05) (0.04) (-0.04) (-0.04) (-0.04)

2 2.50
2.13 2.13 2.25 1.96 1.96 2.09

(0.09) (0.09) (0.08) (-0.08) (-0.08) (-0.08)

3 3.00
3.50 3.50 3.75 3.22 3.22 3.49

(0.14) (0.14) (0.13) (-0.14) (-0.14) (-0.13)

Case
Pricing 

interest rate
Model 3 Model 4 Model 5 Model 6

1 2.00 1.04 1.08
1.04 1.13

(0.00) (0.05)

2 2.50 2.05 2.17
2.04 2.27

(0.00) (0.10)

3 3.00 3.36 3.62
3.35 3.77

(0.00) (0.16)

<Table 12> PB_GMSB1 based on withdrawal rate level
Unit: %, (%p)

Note) ( ) = the value of model k - the value of model k in <Table 7> (k = 2, 3, 4)

3 4 PB_GMSB1 .

5 : 0.124% × 

6 : 0.124% × 

,    3 4 Dynamic factor .

<Table 13> PB_GMSB1 applying additional dynamic withdrawal models
Unit: %, (%p)

Note) ( ) = the value of model 5(6)  – the value of model 3(4)

<Table 13> 3 5 PB_GMSB1 . 

5

3
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Case
Pricing 

interest rate

Exponential Model AAA Model

Model 1 Model 2 Model 1 Model 2

1 2.00
1.14 0.77 1.33 0.86

(-0.54) (-0.28) (-0.35) (-0.18)

2 2.50
2.05 1.40 2.48 1.61

(-1.22) (-0.65) (-0.79) (-0.44)

3 3.00
3.21 2.20 3.99 2.57

(-2.15) (-1.16) (-1.37) (-0.79)

. 5

PB_GMSB1 . 

6


 



. 4

PB_GMSB1 . 

6 
 

  

4 PB_GMSB1 4

. 

Exponential AAA PB_GMSB1

<Table 14> <Table 7>

. 

<Table 14> PB_GMSB1 applying dynamic lapse models 
Unit: %, (%p)

Note) ( ) = the value of model k - the value of model k in <Table 7> (k = 1, 2)

Exponential AAA PB_GMSB1

GMSB
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GMSB . 

Exponential PB_GMSB1 AAA 

(i), (ii) (iii) Exponential ( ) AAA 

.

(i) Exponential (
/

 ) 1

AAA 
/

 1.1 .

(ii) Exponential  ≤  , AAA 

 ≤  .

(iii) 
/

 1.482 1.531

Exponential AAA . 

IFRS 17

. 

, 

. 

.

GMSB 

. 2

1 GMSB . 2

3 4 . ‘GMSB(
 )

(
 ) (

/
 ) 0.9

3’ 
 GMSB

GMSB 
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GMSB . 2

3 GMSB . ‘
/

 0.9


/

 1.1

4’ 2 GMSB , 

3 GMSB 

, 
 GMSB

GMSB .

, , 

. (20 )

, 90%

90% GMSB , 110%

Exponential AAA GMSB 

. 

5 6 3 4 GMSB 

.

GMSB . 

( 3, 4) ( 2)

GMSB . , 

GMSB .

(
/

 )

(′ -) . 

, 

. 
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