
일반적으로 자기부담금 보험계약에선, 비례보험계약과는 달리, 목적함수인 기대효용이 

결정변수인 자기부담금 수준에 대해 ‘엄격한 오목함수’가 되지 못한다. 이 연구는 

자기부담금 보험계약에서, 부가보험료가 순보험료에 비례⋅책정되는 경우, 기대효용함수가 

국지적 볼록성을 수반하는 ‘엄격한 준오목함수’임을 확인한 다음, 전부보험, 일부보험 또는 

무보험이 최적이 되는 각각의 보험료조건을 명시적인 형태로 제시한다. 또한 각 

최적보험의 조건을 경제학적으로 해석하고, 부의 효과에 관한 비교정태분석도 수행한다. 

본 연구는, Schlesinger(1981) 등 기존의 연구와는 달리, 최적보험의 보험료조건 및 

비교정태분석의 과정에서 비례적 부가보험료 이외에는 어떤 추가적인 가정도 요구하지 

않는다.
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, , 

(Arrow 1965, Raviv 

1979, Gollier-Schlesinger 1996, Eeckhoudt-Gollier-Schlesinger 2005). 

(Cummins-Mahul 2004, Zhou et al. 2010, Gaffney-BenIsrael 

2016 ). 

, , 

⋅ .1) 

Schlesinger(1981) . 

Schlesinger(1981)

. , Schlesinger(1981)

‘ (globally 

and strictly concave function)’ , 

. 

Schlesinger(1981) (interior optimal solution)

(local maximum condition) 2

(Schlesinger 1981, Theorem 7)2). Schlesinger(1981)

1) Schlesinger(2013) Eeckhoudt- Gollier 

(1995, Chapter 10) .

2) Schlesinger(1981) Theorem 7(p. 475) (local maximum)

.


   ↔   





     




 
 ″

 ′  
 ″  


 

   , (global maximum) , 

 ″ . 

Schlesinger(1981) .
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‘ (local convexity)’ Schlesinger

‘ (global concavity)’ .

Schlesinger(1981) Schlesinger

. , Schlesinger(1981)

. 

. 

( 2 ).

Schlesinger(1981)

. (proportional loading)

. , Schlesinger(1981) 

, Mossin(1968) 

. , , 

, , 

(strictly concave function)

. 1

(global maximum) 2

. , Schlesinger (1981)

, , 

(explicit form)

.  

, 

(coverage upper limit) (loss upper limit)

( , Cummins-Mahul 2004, Zhou et al. 2010, Gaffney-BenIsrael 

2016 ). ( )
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, . 

. 

, 100%

(full insurance)

. 

, 

.3) 

. II

, III

‘ ’ . IV V

. IV

, 

, , , 

. V

, IV

. VI

3) Cummins-Mahul(2004) , Proposition 1

, 

. Proposition 2

, 

2 Meyer-Ormistin(1999)

( 12) ). Cummins-Mahul(2004)

(conjecture) .

   Zhou et al.(2010) , , 

(endogenously) (cap)

. 

, 

2 .

   Gaffney-BenIsrael(2016) , , ⋅
. 

, , Gaffney-BenIsrael(2016) Theorem 

1 .
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, VII .

1. 자기부담금 보험계약

 (initial wealth) 

 4). 

 . 

 (≤  ) ,  (support)    . 

   . 

 ≤ ≤  ≤  . 

(final wealth)     . 

 , 

, 

. 

.  , 

   : ∈   . 
   100% (full coverage) , 

     (partial coverage) . 

  (no coverage) .

4) , (tilde; ~) ( ,  ,     )

(random variable) , (

, ,    ) (constant) .
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2. 보상함수

,   

   

.

   max   








  ≤ 

 ＞                   (2.1)

  

(non-linear function) .  ,  

  

.      .

    min   








  ≤ 

 ＞         (2.2)

3. 보험료

, 

. , ≥  , 

 .

   ⋅      (2.3)

 (expectation operator) . 

  ⋅ 

. 

        (2.4)

  ⋅       (2.5)
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(2.3) 

.

    ⋅


max   

  ⋅




  

  




       (2.6)

,  ′≡  ,  ′ 1

(marginal insurance premium) . 

(Leibniz rule) (2.6)   

.

 ′          (2.7)

                              (  ≤    )

  ,  

Pr  , 

.      , 

1   ‘ ’

     1

  .5) 

:

5) . ≡

,  ′  .

  ′   

 

⋅

 ⋅  

   ,   1

( ) ,  1

( ) . 
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

                        (2.8)



   ⋅      (2.9)

 2   (+)

.

 ′′      

,  ∈   (convex 

function) [ ,  ′   ,  ′′   ]. 

, , 

. 

       min        (3.1)

,    

. , min       , , 

min     ,   . 

 











     ≤ 

    ＞
    (3.2)

∈  ≥  , 

. 
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1. 기대효용함수



( ′   ″ ) . ,  

  .

   

 




   




 
          

 




       

 




                 (3.3)

,  

.    

  (global maximization)  

. , , 

(coinsurance contract) ,    ‘

(globally) ’ . 

. , 

,   ‘ ’ , ‘

(strictly quasi-concave function)’ , 

. 

.

   1

.

 ′    ′




′    ′ ′  
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    ′  




′  ′  ′      (3.4)

    ′    ′   ′     

 ′     , ‘

(product)’  ′ .

 ′   ⋅    ′ ′            (3.5)

, (3.5)   ′′ .6) 

,

 ′′    
  ⋅ 



′  ′   

 ′ 

       ×

   




    ′


′′  ′′    ′    
 ′′    ′  





     

  ⋅    ′ ′       (3.6)

      ×

     



 ′  





′′    ′  ′′ 



  ⋅    ′ ′  
 




 





′′ ′′ 

 

6) , 2

. Mossin(1968), Schlesinger(1981. 2013), Demers and Demers(1991), 

Meyer-Ormiston(1999). 
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<정리 1>

   ‘

' .

(optimization problem)

7). (objective function) , 1

(solution) (

) (unique interior 

solution) . 

 

8).

( ) (3.5) (3.6)   1⋅2

.

 ′   ⋅    ′ ′    

 ′′  ⋅    ′ ′    

 ⋅



 





′′ ′′ 



 ′ (3.5) [⋅] 

7) , Sydsaester et al.(2008, p. 74) 

Boyd-Vandenberghe(2004, p. 101) .

8)  Meyer-Ormiston(1999; Corollary 1, 

p. 228) . Meyer-Ormiston(1999) , 

, ≡

. ,  , 



.  , 

.
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≡    ′ ′        (3.7)

1  ′  ′′ (3.6)

[⋅] .

 ′ ≡

 

  




′′ ′′  
                       (3.8)

(3.8) , ( ″ )
∈    ′    ‘ ’

. ≥  .    ′
 ′  ′′ .

 ′   ⋅                    (3.9)

 ′′   ⋅  ⋅ ′  (3.10)

(3.9) (3.10) , ∈    ≥  (

 ′≥  ) ,  ′′   . 

 ′  . 

  ‘ ’ .

 ′    (interior solution)  ∈  
.  ∈  

     ,  ′         . 

     ∈   , 1  ′   
, 2  ′′     ⋅ ′   

. , ≥  ,  ′ (-) . 

,  ∈   , ≥  , 1
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 ′     ∈    ′′   
   ‘ (strictly quasi-concave function)’ . 

 ∈   . 

∈   ,     ,  (+)

(-) . ∈     

 ′    ⋅  ∈    

,    ′     

. ‘ ’

.    QED

< 1> , 

, . , 

  .

(i) (unimodality) : 1  ′   
 ∈   . 

  , ‘ ’ , ‘

’  ∈     

(local maximum) (global maximum)

(unique solution) .   1

 ′      . , 

  (unimodal) 

[ ,  ∈  ] . 

(ii) :  

∈   ( ,   )

.

(iii) :   ∈  
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( ,    )

. 

 

.

  , , 

. < 2>

, . , (3.7)

 (3.8) ∈  
. ,  (3.7)

 .

   ⋅′   ⋅′       (4.1)

(4.1) , ′  ,        ,   

   . ,

   ↔   

   ↔       (4.2)

,  (3.7)   

.

      ′ ′       (4.3)

    .
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<정리 2>  무보험, 일부보험 및 전부보험의 보험료조건

, 

   (1)     (  ) , 

   (2)       (     ) , 

   (3)  ≥  (   ) .

   , ≡ ′
 ′ 

   

≡ ′
 ′ 

    

    (4.4)

  ∈     ≥   

 ″   ′    ′ .9) 

(4.4)   . ,

        

             (4.5)

        

< 2> . 

     

(3.9)  ′ .

 ′   ⋅  

   . 

9)   3 8)

.
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 <Figure 1> The case of   

(a)     and  (b)  ′   ⋅

(c)  Expected utility function  

   , (4.2)  ⋅′     

    . ≥ 

∈      

∈    (-) .  

  (product)  ′ , <Figure 1> (a) (b)

,  ′   ,       ′  ,  ′  
. ,    ≤  ≤  ,   
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<Figure 2> The case of     

(a)     and  (b)  ′    ⋅

(c) Expected utility function  

          

(<Figure 1> (c) ).     QED

         

     (4.2) (4.5)      

.  ∈   
. ,   (    )    (    ) , 
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 ,      

( ) 1 (single crossing; ) . 

         (unique)  

(<Figure 2> (a) ). 

 ′      ⋅  ,           

 ′         (equivalent) . , 

 ′           ‘0’ . 

,  ′   ⋅ 

   ∈   1 (<Figure 2> (b) ).  

(unimodal) (<Figure 2>

(c) ). ,      ( ,       ) 

 ′     ∈   .     QED

≥    

      . ≥   , 

≥  ,  ≤      ( )

(+) . , ∈   ,  ′
  ⋅     

   . , ≥      

 ′  , (3.10)  ′′   . 

, ≥    (<Figure 3> (a), 

(b) (c) ).     QED
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<Figure 3> The case of ≥ 

(a)     and  (b)  ′    ⋅

(c) Expected utility function  

, (4.4) 

 . 

 ( )

 (   ), 

(   ). 

  , 



 . 
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, 

(  ) . < >

, , 

, 

( < > ). 

, 

. .

(3.4) ,  ∈   1  ′   
10).

 ′ ′
′ 

⋅      (5.1)

(2.7)  ′      
1 .

⋅       ′
′ 

 ⋅          (5.2)

    

 ′
′ 

    
    (5.3)

10) 
  . ,

   
   ,      min     
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(5.3) (+) 11) (5.3)

.  , 

,    1

.12) , ≡ 

, (3.1) , 



 

       
          13)

11) ′ ′   , 
 ≤min   

 ″  . .


′ 

′ ′ 
 

′ 
′ 








′   ′ 




′ 

′ 




′ 


′ 






′ ′  

   

   ,  ( ″  ) , 1

    , ′   ′    , 

′ ′    . 

(5.3) .

12)  ,  1

 . , 

    ,  1 

   . (A4) , 

(5.2)    
.



 


⋅

    ⋅      

13)    1  , 

(net benefit) . , (2.5)

⋅≡    . 
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, (5.3) ′  ′  ( )

≡   1 

. , (5.3)

′  ′  

.  

2. 한계비용함수의 단조성

1 (5.3) . 

(5.3) , , ′  ′ 
∈   ‘ ’ . , 

. . , 

, ( ) 

(

) (

) ( )

. 

 . (5.3) ,   

′  ′   

≡
′  min  

′   
       (5.4)

< 3> .
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<정리 3>

        

   , ∈   . 

,

 ′   

( )   :

 

  

 


 





′  ′ 
′ 








′

′′  ′′′ 




′′  ′′′  ′


′ 

′ 




′′  ′ ′′  ′′ ′ 


′ 

′ 




′′  ′ ′′  ′




′ 

   

 ′  
1  ′    .14) 

,   ( )

 ‘0’ . ,   



 . 

.

14) 1  ′    .

     ′ 




′     ′ ′    

     ′   ′  .
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<Figure 4> Determination of optimal level of deductible  

marginal cost function  : 

   
′ 
′ 

 ,     ,    
 ′ 
 ′ 

  

lim
→

  lim
→




′
′ 

 





 lim
→




 





′   ′  
′ 

 





   

lim
→

  lim
→




′
′ 

 





 lim
→




 





′ min  
′  

 





 ′
 ′ 

 

       QED

< 3> <Figure 4> . 
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3. 최적보험 보험료조건에 관한 재무경제학적 해석

<Figure 4> < 3>

. ,    , 

  ,    ,   

∈   (+)   

   . (5.3) , 

  ,  ‘0’

(+)  . 

   ,   

‘0’ . 

 ∈    (+) . ,   

∈    ‘  ’ , 

∈     ,  ‘0’

   (boundary solution corner solution) . 

‘  ( ,    )’ . 

     , 

   ∈  
(+) ∈    . ‘  [ , 

    ]’  ∈   , 

‘ (    )’ .

,   ∞ , 

 ,   (coverage)

∈    . ∈   ‘ 

’ , 

.   

.



84 보험금융연구 제28권 제2호

<정리 4>  

 . ,

      
  

4. 최대 부가보험료요인과 위험회피도



. , 

( )

 . 

- (Arrow-Pratt) : von 

Neumann-Morgenstern   , ′′ ′ ＞′′ ′ 
  ‘ (more risk averse)’

,  ≥  . , 

 ≥    ′
 ′′ ＞ ′

′′
 

 (   )  .

≡ ′
 ′ 

     (   )


 , 

 . 

 . 

( ) Pratt(1964)

. 
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 ≥   ′
 ′′ ＞ ′

′′

 

 ′ ＞ 


′


 

 



 ′ ＞ 

 

 



′

ln  ′  ln  ′  ＞ln ′  ln ′ 
ln ′ 
 ′  ＞ln′ 

′ 

 ′ 
 ′  ＞′ 

′ 

 ′ ′ ＞ ′  ′          (    )

∈   ∈  
. ,

 ≥    

′ 




′ ＞′ 




′   








 ′  
 ′  ＞






′  
′ 

 
        QED

, 

( ) (willingness-to-pay)

15). ,  , 

, 

(willingness-to-insure)

15) 

. . 
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. < 4> , ‘

’

. , 

(Schlesinger 2013) . 

, , 

. 

, (wealth effect)

Mossin(1968) . 

,  16) 

, , (inferior goods) , 

. .

VI . 

    . , 

Arrow-Pratt ,     ′  ′′ 
 ,   (increasing absolute risk aversion)

. ,   

 (constant absolute risk aversion) ,  

  (decreasing absolute risk aversion) . 

1. 최대 부가보험료요인에 미치는 부의 효과

,  , 

16)  .
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<정리 5>

(1)   

   

(2)    

   

(3)     

   

, < 4> 

. < 5> .17)

,  . 



.

2. 최적 자기부담금에 미치는 부의 효과

. 

(inferior goods) ,  Mossin(1968), Schlesinger (1981) Turnbull 

(1983) , . 

(Mossin 1968) 2

(Schlesinger 1981, Turnbull 1983) . , 

, 

. , < 1> < 2>

. , 

< 1> 1 2 , 

< 2> , (      ), 

17) < 5> < 4>

.
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<정리 6>

     , 

(1)   
  ＞   

(2)    
 

      

(3)    
 

   

. . 

, < 2>      , 

, (  

 ) . , 

. 

( )  1  ′     

   .

     ≡  ′ 




′   ′  ′   
   ≡   

   ≡   

< 1>   ′   
  2  ″ ＜ . 

,     ″    (implicit function theorem)

 .

  ,   ′ 

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′  . 

   ′ 




′′ ′′  ′′   

, , 

. ,  , 

＜ .

   ′ 
′′  ＜ ′ 

′′ 
    

.

′′     ′ ＞   ′   

′′      ′   

,   

.

    ′ 




′′ ′′  ′′ 

＞  ′




   ′    ′  
   ′  

   ×

   



  ′ 





′′ ′′  ′′ 

    ′
      ( 1  ′  )

  .    QED
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,  , 

(willingness-to-pay willingness-to-insure)

. , < 6> 2

.

, , 

( ″  ) , 

. 

. , .

1. 

‘ ’ . , 

1 2

. , 

.

2. , , 

. 



, 

(1)   , ‘0’ , 

∈      

 ‘0’ (   ) . 
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(2) ≡  ′   ′  , 

 ‘     ’ , 

 ∈  
     ‘  ’

  . , 

(     ) .

(3) ≤  , ∈  
‘ > ’

(   )

. 

3. ( ) , 

 , 

.

4.   , 

. 

부록:  자기부담금 보험계약이 보험계약자 부의 분포에 미치는 영향

. 

. . 

< > , (variance)

, 

. 

.    

   

1 (non-linear function) . 
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<보조정리>

, 

. ,    , ∈   ,


 ＞  ,   

 ＞   

( ) (1) ＞ . 

.

    min    




     (A1)

 . 

   , ∈  




  ⋅  ＞        (A2)

, (A2)

. ≡ 




 

⋅


     ⋅ ＞        (A3)

, 1

    ,18)    1

 , 

18) 2 , 

. ,  1

.
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1 ⋅  .

, 

 . 

   ∈   




  ⋅          (A4)

(2) 

.

        

   

    
     


      (A5)

 ≡   19), 

.

   
   min   






  




 

 




       

  ⋅     

 





       

 




         (A6)

(A5)    

.

19) (actuarial science)  ≡

(survival function) . Kaas et al.(2008, p. 62) (2005, p. 49) 

.
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       min   




        (A7)

(A6) (A7) (A5)  .

  




   




 


      (A8)

(A8) . 

∈  



  

 


 





   




 
 




    




 ⋅ 

  




 
    min        (A9)

   

min       




 

.     QED

< >

. 

. < > , , 

.
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