
IFRS4 2단계가 도입되면 보험계약 평가에 있어 계약자행동을 고려하고 보험계약에 

포함된 다양한 옵션과 보증(Option & Guarantee)을 평가해야 한다. 이에 본 논문에서는 

금리연동형 종신보험에 포함된 최저이율보증(GMIB)과 최저해지환급금보증(GMSB)에 

대하여 동적해지율을 적용하여 그 가치를 평가하였다.

평가한 결과 GMIB와 GMSB는 각각 최저보증이율과 적용이율이 높을수록 그 가치가 

높게 나타났다. 동적해지율을 적용한 경우 기본해지율을 적용한 경우에 비하여 그 

가치가 낮게 나타났는데, 그 이유는 동적해지율모형의 보증적립금이 실제적립금보다 큰 

경우 해지율이 감소한다는 가정에 기인한다. 동적해지율이 감소하는 경우, 해지시점에 

지급되는 것으로 정의된 GMIB와 GMSB가 미래로 해당 부담이 이연되어 작게 

나타났다. 

공시이율에 대한 민감도분석 결과, 공시이율이 자산수익률보다 낮을수록 GMIB와 

GMSB의 가치는 크게 나타났는데, 이는 자산수익률과 공시이율의 차이에 의한 

투자이익이 모두 보험회사의 이익이 아니고 GMIB나 GMSB에 의한 손실을 고려해야 

함을 보여주고 있다. 또한, 본 연구의 기본 분석 대상인 적용이율 3.5%에 대한 

최저보증이율 민감도분석 결과, 최저보증이율이 낮아지면 GMIB는 낮아지나 GMSB는 

동일한 것으로 나타났다.

(IFRS4)
- -

․

국문 색인어: 국제회계기준, IFRS4, 이율보증, 동적해지율, 최저이율보증(GMIB), 최저해지환급금보증(GMSB)

한국연구재단 분류 연구분야 코드: B051600

 * , (csouh@hanyang.ac.kr), 1

** RM (kyspark100@gmail.com), ․ , , 

: 2015. 09. 07, : 2015. 10. 12, : 2016. 02. 15
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2011

(IFRS; International Financial Reporting Standards) . , 

IFRS4 1 2011 , 

. IFRS4 2

2013 6 (IASB; International 

Accounting Standards Board) IFRS4 2

. 

IFRS4 2

(O&G; Option & Guarantee)

. , 

, O&G

. 

O&G .

IFRS4 2

(GMIB; Guaranteed Minimum Interest Benefit)

(GMSB; Guaranteed Minimum Surrender Benefit)

. 

.

.  IFRS4 2 , , 

, , 

. GMIB GMSB , 

. 

.
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1. IFRS4 2단계 보험계약 평가

(IASB) 2013 6 IFRS4 2

Building Block Approach(BBA)

, 1) 2

. BBA IASB

2). , IASB

. 

IFRS4 2

, 

, 

. , 

3). 

O&G IFRS4 2

. O&G 

IFRS9 4). 

IFRS O&G

5).

IASB

, 

. , 

, ･ ,  , 

1) = – + 

2) IASB(2015), 9

3) IFRS4 2 B66

4) IFRS4 2 10 

5) 1104 IG3
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. IFRS

. 

, 

6). 

7). 

(bottom-up) , 

. 2013

(top-down) (bottom-up) 8) , 

O&G

.

 

2. 금리연동형 보험과 이율보증

, 

. 

9).

6) IASB(2010(a)), 6~8

7) IFRS4 2 25-26, B69-75

8) IFRS4 2 B69-75

9) · (2010), p. 5.
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1-2 6

, 

, 7

. 

, 

. 

, .  

.

GMIB GMSB

10) .

GMIB GMSB

. GMIB

11).

  

(1) 최저이율보증(GMIB)

GMIB

, 

GMIB . 

10) GMIB GMSB .

11) 6-12 ( ) 

. < 2010.4.1> <

2014.12.31>
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GMIB t

( )

() , 

( ) (1) 12).

                                                                               (1)

 : t      :         

 : t

 : t Max( , ) 

(1) (2) . 

 

                                                                  (2)

(2) (3)

, Put option .

                                                                                      (3)

, GMIB (t=0) (4) .

    




  
                                 (4)

   ,   
  

. ,  (risk free interest rate) . 

12) (2010), pp. 22~23.
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(2) 최저해지환급금보증(GMSB)

(i) (ii) 

GMSB . (5)

.

   
 

 
 ′

                               (5)

 : t


 : 


  : 

 : ( ), ′ : 

m : ( )

 : ,     
 ′

 : 

(5) .

  
  

   


 ′
            (6)

(6) (7) GMSB .

 
   

                                                          (7)

Put option . , 

GMSB (t=0) (8) .

      
  

 

          
  

  
             (8)

GMIB GMSB
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모델 동적해지율(DL) 산식

Exponential 

(Xue(2010))

DL = ⨯ λ

λ = 
× min 


   

AAA 

(AAA(2005))

DL = × λ

  ×



Arctangent 

(Conwill (2013))

DL = a + b × Arctangent(m × n)

Parabolic DL = a + b × Sign( ) × 2

DL : : 
U :                   L : 
M :                   D : (Trigger Point)
GV : AV : 
a,b,m,n : 

: 
Sign( ) : (+) 1, (-) -1

<표 1> 동적해지율 모형

. (risk neutral)

(real world) 

. (No-Arbitrage Model) 

Hull and White(1990) 1-Factor Hull-White Model .

3. 동적해지율 모형

IFRS4 2 , 

. , 

. 

, , GDP , , 
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, . , 

< 1>

. 

.

4. 선행연구

, IFRS4 2

. ·

(2009) IFRS 2 (DP) IFRS

, 2010

(2011)

, , 

. (2011) IFRS4

, IFRS4 .

(2013) 2013 IFRS4 2

. IFRS4 2 , 

.

· (2014) IFRS4 2

, 

.

(2010) , 
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. (2010)

Black-Karasinski

, 

.

(2010)

, real world 

. 

(2013) , 

, CIR(Cox-Ingersoll-Ross)

real world .

American Academy of Actuary(AAA, 2005)

(NAIC; National Association of Insurance Commissioners) RBC 

, 

.

 Xue(2010)

, Exponential 

. 

. 

 (2011) , 

, 4

. 

Conwell (2013) Milliman 

(Step), (Linear) 

Arctangent 3
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.

. , 

, 

real world 

. 

, GMIB GMSB . Hull-White

.

1. 분석 모형

. 

, - . 

13). 

GMIB GMSB

, 

.  

, 

. , 

. 

13) IASB(2010(a)), 17
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.  IFRS4 2

, Solvency . 

Solvency 

, , 

14).

(9) (10)

N=1,000 (t=0) GMIB GMSB

GMIB GMSB . 

              
 









  
                 (9)

              
 









  
  

 
         (10)

   ,   
  

. ,  (risk free interest rate) .

 

2. 분석 상품

. 

. 

< 2> . 

3.5%, 3.25%, 3.0% 2.0%, 1.5%, 

1.0% < 3> 3 Case . 

2014 12 3.5%

14) (2011), pp. 8-9.
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구분 내용

( )

- : - : 40

- : 1 - : 

- : 20 - : 

- 

- : 

                      

- : 3.5%, 3.25%, 3.0% (Case )

- : 2.0%, 1.5%, 1.0% (Case )

- 8

구분 사업비율

α1 8.5/1000

α2 80% 

(β ) 0.6/1000

(β ) 7.0%

(β') 0.6/1000

(𝛾 ) 2.5%

<표 2> 모델상품 요약

구분 Case1 Case2 Case3

3.5% 3.25% 3.0%

2.0% 1.5% 1.0%

<표 3> 적용이율 및 최저보증이율

2.0% Case , 

3.25%, 3.0%

1.5%, 1.0% .

.
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경과기간(년) 1 2 3 4 5 6 7 8 9~20 21~

12% 22% 12% 11% 10% 8% 7% 6% 5% 4%

3. 분석 가정

< 2> , 

3 < 4>

. 9 ~20 5% , 21 4% .

<표 4> 경과기간별 해지율

 

Hull-White , 1,000

. Bloomberg

2014 12 31 Swap rate Swaption Volatility

. 

Smith-Wilson 100 . Smith-Wilson 

UFR(Ultimate Long Term Forward Rate) Solvency II

UFR 4.2% , () CEIOPS(2010)

0.1 . 

. , 

. 

. 

100% . , 

GMIB GMSB

95% 90% .  
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모형 동적해지율(DL) 산식

Exponential DL = ⨯ λ

λ = 
× min 


   

AAA DL = × λ

   ×



DL : : 
U :                   L : 
M :                   D : (Trigger Point)
GV : AV : 

4. 동적해지율 추정

. , 

.

< 5> 2

. 

<표 5> 동적해지율모형

Exponential 

(AV) (GV) ( )

1

(in the money)15) . 

. ITM

, OTM .

15) “in-the-money(ITM)”

“out-of-the-money(OTM)” .
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AAA Exponential 

, . U

, L , M . D

(Trigger point) . , L U , 

.  

. 

, 

.

Exponential (M) Xue(2010)

2 , AAA AAA(2005) U=1, 

L=0.5, M=1.25, D=1.1 . < 1>

(GV/AV) ( ) . 

Exponential GV/AV=1 1

, AAA (D) 1.1 GV/AV 1.1

(L) 0.5 GV/AV=1.5

0.5 . 

<그림 1> Exponential 모형과 AAA 모형 
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Case 적용이율
최저보증

이율
Spread1 Spread2 P-GMIB

Case1 3.50% 2.00% 1.50% 1.96% 0.23%

Case2 3.25% 1.50% 1.75% 2.46% 0.04%

Case3 3.00% 1.00% 2.00% 2.96% 0.01%

GMIB GMSB

. 1,000 . 

GMIB GMSB

(%) P-GMIB P-GMSB . GMIB

GMSB

(%) P-GMIB P-GMSB .

1. 기본해지율 적용 결과 

(9) GMIB P-GMIB

< 6> . 

<표 6> P-GMIB 비교

:  1) Spread1 = - 
    2) Spread2 = ( - )
    3) P-GMIB = GMIB ÷ 
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Case 적용이율
최저보증

이율
Spread1 Spread3 P-GMSB

Case1 3.50% 2.00% 1.50% 0.46% 3.10%

Case2 3.25% 1.50% 1.75% 0.71% 2.08%

Case3 3.00% 1.00% 2.00% 0.96% 1.32%

< 6> P-GMIB . , 

, 

Spread2 P-GMIB

. Case1 Spread2 1.96% P-GMIB 0.23% , Case2 Case3

Spread2 2.46%, 2.96% P-GMIB 0.04%, 0.01% . 

, GMIB

.  

(10) GMSB P-GMSB

< 7> . 

<표 7> P-GMSB 비교

: 1) Spread1 = - 
    2) Spread3 = ( - )
    3) P-GMSB = GMSB ÷ 

< 7> P-GMSB

. 

Spread3 , P-GMSB

. Case1 Spread3 0.46% , P-GMSB 3.10% , Case3 Spread3

0.96% 1.32% . 

.
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Case Exponential 모형 AAA 모형 기본해지율

Case1 0.20% 0.21% 0.23%

Case2 0.04% 0.04% 0.04%

Case3 0.00% 0.00% 0.01%

GMSB . , 

GMSB , 

.

< 6> P-GMIB < 7> P-GMSB Case P-GMIB 0.01%~0.23%

P-GMSB 1.32%~3.10% P-GMSB . 

GMIB GMSB . 

2. 동적해지율 적용 결과

P-GMIB < 8> . 

<표 8> 동적해지율 적용 P-GMIB 비교

< 8> Case1 Exponential , AAA , 

P-GMIB 0.20%, 0.21%, 0.23% Case3 0.00%, 0.00%, 0.01%

, P-GMIB

. , 

Case1 0.23% Exponential AAA

0.20% 0.21% P-GMIB

16). 

16) Case P-GMIB .  
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Case Exponential 모형 AAA 모형 기본해지율

Case1 2.70% 2.89% 3.10%

Case2 1.87% 1.99% 2.08%

Case3 1.21% 1.29% 1.32%

. , 

. 

, GMIB

.

, 

Case2 Exponential , AAA , 

P-GMIB 0.04% Case3 P-GMIB

0% .

Exponential AAA Case P-GMSB

< 9> . 

<표 9> 동적해지율 적용 P-GMSB 비교

< 9> Case1 Exponential , AAA , 

P-GMSB 2.70%, 2.89%, 3.10% Case3 1.21%, 1.29%, 1.32%

, P-GMSB

. Case1 

3.10% Exponential AAA 

. , 3.75%, 3.0%

Exponential , AAA , P-GMIB 1.62%, 1.72% 

1.85% .
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2.70% 2.89% P-GMSB

17). GMIB

. 

GMIB GMSB

.

< 9> Exponential AAA AAA P-GMSB

. (Trigger point) 

. < 1> AAA GV/AV 1.1

.  Exponential < 1>

GV/AV 1 . 

Exponential , AAA 

Exponential P-GMSB AAA 

. < 8> P-GMIB

P-GMSB . , P-GMSB

Case3

Exponential , AAA , P-GMSB

1.21%, 1.29%, 1.32% 0.11%p, 0.03%p

.

3. 민감도분석

100% . 

. 95% 90% GMIB

17) P-GMSB , 3.75%, 3.0%

Exponential , AAA , P-GMSB 3.68%, 3.96%, 

4.36% .
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구분
자산수익률의

100% (A)
자산수익률의

95% (B)
자산수익률의

90% (C)
차이

(D = B-A)
차이

(E = C-A)

Case1 0.23% 0.29% 0.37% 0.06% 0.14%

Case2 0.04% 0.05% 0.07% 0.01% 0.03%

Case3 0.01% 0.01% 0.01% 0.00% 0.00%

GMSB . 

(1)  P-GMIB 민감도분석

< 10> 95%, 90% 100%

P-GMIB . 100% 95%

90% Case1 P-GMIB 0.29%, 0.37% Case2

0.05%, 0.07% , Case3 0.01%

P-GMIB .

  

<표 10> 공시이율에 따른 P-GMIB 비교

< 10> 95% 90% 100% (D E) Case1 Case2

(+) 95% 90% 100% P-GMIB , Case3

. 95% 90%

100% P-GMIB . , 

5% 10%

GMIB

. , 95% 90% P-GMIB

. 95% 90%

5% 10% GMIB

. 
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구분
자산수익률의

100% (F)
자산수익률의

95% (G)
자산수익률의

90% (H)
차이

(I = G-F)
차이

(J = H-F)

Case1 3.10% 3.76% 4.51% 0.66% 1.41%

Case2 2.08% 2.59% 3.19% 0.51% 1.11%

Case3 1.32% 1.67% 2.11% 0.35% 0.79%

, < 10>

. P-GMIB (D) (E) Case1 0.06%p, 

0.14%p, Case2 0.01%p, 0.03%p Case3 0%p . 

P-GMIB 

.

  

(2)  P-GMSB 민감도분석

< 11> 95% 90% , 100%

P-GMSB . 100% 

P-GMSB 95% 90% Case1 3.76%, 4.51%, Case2

2.59%, 3.19%, Case3 1.67%, 2.11% P-GMSB .

<표 11> 공시이율에 따른 P-GMSB 비교

< 11> 95% 90% , 100% P-GMSB 95% 90%

P-GMSB . 95% 90% 100%

P-GMSB . P-GMIB

5% 10%

P-GMSB . GMIB

95% 90%
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적용이율 최저보증이율 P-GMIB P-GMSB

3.50% 2.50% 0.80% 3.10%

3.50% 2.00% 0.23% 3.10%

3.50% 1.50% 0.04% 3.10%

3.50% 1.00% 0.00% 3.10%

3.50% 0.50% 0.00% 3.10%

GMSB

.

, < 11> P-GMIB

. P-GMSB 95% 90%

100% (I J) Case1 0.66%p, 1.41%p, Case2

0.51%p, 1.11%p Case3 0.35%p, 0.79%p . 

< 11> P-GMSB Case1

(J) 1.41%p < 10> P-GMIB (E) 0.14%p GMSB

GMIB . 

< 12> Case 3.5%

.

<표 12> 최저보증이율 민감도분석 (P-GMIB와 P-GMSB)

< 12> P-GMSB

3.10% , P-GMIB

P-GMIB , 1% P-GMIB

0% .
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IFRS4 2

, 

. 

GMIB GMSB

.

GMIB GMIB ,  GMSB

GMSB . 

GMIB GMSB

. 

, 

. 

. , Case GMSB GMIB

, IFRS4 2 GMIB GMSB

.

, GMIB GMSB

. 

. 

, 

. 

. 
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100% 95%, 90% . 

GMIB GMSB 

GMIB GMSB . 

, . 

, O&G 

, Pricing 

.

. , 

, , 

. 

, 

, 

.

IFRS4 2

. IFRS4 2

,  

. 
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Abstract 

  If IFRS4 Phase II is adopted, various options and guarantees embedded 

in insurance contracts should be valued in the light of policyholder 

behavior. In this paper, the research on the valuation of interest rate 

guarantees was performed focusing on guaranteed minimum interest 

benefit(GMIB) and guaranteed minimum surrender benefit(GMSB) embedded 

in interest sensitive whole life products with dynamic lapse rate models.

  The research shows that higher guaranteed minimum interest rates for 

GMIB and pricing interest rates for GMSB result in higher values of 

GMIB and GMSB, respectively. When applying dynamic lapse rates, 

GMIB and GMSB are lower than those with basic lapse rates. This is 

due to the dynamic lapse assumption that lapse rates decrease when 

guaranteed account value is greater than actual account value. If 

dynamic lapse rates decrease, GMIB and GMSB decrease, since the 

financial burden will be deferred to the future period. The sensitivity 

analysis for crediting interest rates shows that lower crediting interest 

rates result in higher values of GMIB and GMSB. In addition, lower 

mortality rates lead to higher GMIB and GMSB.

  The analysis results imply that GMIB and GMSB for the existing old 

products with high guaranteed minimum interest rates and pricing 

interest rates could be financially burdensome to insurers in a low 

interest rate environment and under IFRS4 Phase Ⅱ.

※ Key words: International Financial Reporting Standards, IFRS4, interest 

rate guarantee, dynamic lapse rate, Guaranteed Minimum 

Interest Benefit, Guaranteed Minimum Surrender Benefit, 

GMIB, GMSB
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