
 
 

 
 

Cramér-Lundberg  
 

      
*       

2020 9 24  
2021 3 5  

 

De Finetti

Cramér-Lundberg

 
, Cramér-Lundberg , , 

 

リスクと保険　　　57



 
 

 

  
, 0

 , 
 

, 
. 

 
, 

, 
 

 

  
 

 
  

 

,  
. , 1

 , 
, 

, . 
, 1 .

  
. 

 

 

1 1 
, 

Cramér-Lundberg
, 

,  
 

 

 

 
. ,  

  

, 
, , 

 

 

 
  

, 

.  De Finetti[1957]

Bühlman[1970]

 

                                                      
 
1 

. 

58　　　Cramér-Lundberg モデルにおける生命保険会社の公平性をふまえた契約者配当政策



 
 

 

 

 
value function

 
Cramér-Lundberg

, , 
, , 

. 
 

 
, 

Sparre-Andersen

.
Avanzi[2009]

. 
 Borch[1967]

 
Hernández[2015]

 

  

                                                      
 
2

55 2 114 , 

. 

リスクと保険　　　59



 
 

premium calculation principle

, 
, 

. 

Cramér-Lundberg

Cramér-Lundberg

 

 

  

Cramér-Lundberg
Bühlman[1970] Dickson[2005]

  
,  

,   , 

, 
, 

. 

60　　　Cramér-Lundberg モデルにおける生命保険会社の公平性をふまえた契約者配当政策



 
 

, . 
, 

, 
. 

, 
.  

 , , 1

 
 

 

| t
 

 
3.  

 
,  

| t

, ,  

 

, 
 

 
. ,   

  
 

 

                                                      
 
3 , 

. 

 

 
.  

  Bühlman [1970]  

 
; 

 

 
Dikson [2004] ,  

, 

 

  

b

リスクと保険　　　61



 
 

Egidio dos 
Reis[1993]

Gerber[1971]

absolute ruin

| t

                                                      
 

| t

.  
,  , 

,  

. 
  

62　　　Cramér-Lundberg モデルにおける生命保険会社の公平性をふまえた契約者配当政策



 
 

  

infinite-horizon

finite-horizon

                                                      
 
5

Leung et al. [2008]
Cramér-Lundberg

Cardoso[2014]

 

| t

 

 

b

リスクと保険　　　63



 
 

 

 

64　　　Cramér-Lundberg モデルにおける生命保険会社の公平性をふまえた契約者配当政策



 
 

  

                                                      
 

7 , [2011],
[2018] [2016]

. 

リスクと保険　　　65



 
 

  

52.0  81.5  

30.40 36.29 

30.40 30.40 

― 19.14 

9.91  5.13  

95.0
99.5

 

19.14 29.30 39.44  

 

  

Cramér-Lundberg

66　　　Cramér-Lundberg モデルにおける生命保険会社の公平性をふまえた契約者配当政策



 
 

 

VaR

VaR

ESR
VaR

 VaR ESR

ESR

 Cramér-Lundberg

リスクと保険　　　67



 
 

                                                      
 
8 

68　　　Cramér-Lundberg モデルにおける生命保険会社の公平性をふまえた契約者配当政策



 
 

 = 
 

 

 

                                                      
 
9 

, , 
, , 

Catalan number
. 

リスクと保険　　　69



 
 

 [2016], “
”, , 634

 
[ 2018], ,  

 [2011], 7
 

Avanzi,B. [2009], “Strategies for dividend 
distribution: A review”, North American 
Actuarial Journal, 13(2): 217-251. 

Borch [1967], The Theory of Risk, Journal of the 
Royal Statistical Society Series B 29(3): 432-467. 

Bühlman, H. [1970], Mathematical Methods in 
Risk Theory. Springer-Verlag Berlin Heidelberg 
New York . 

Cardoso,R. M. R. [2014], Dividends in finite time 
horizon”, Applied Stochastic Models in Business 
and Industry 30(2): 172-182. 

De Finetti, B. [1957], “Su un’ impostazione 
alternativa dell teoria collettiva del rischio”,   
Transactions of the XVth International 
Congress of Actuaries 2, 433-443. 

Dickson D. C. M.[2005], Insurance risk and ruin. 
International Series on Actuarial Science. 
Cambridge University Press. 

Dickson, D.C.M. and Waters, H.R. [2004], “Some 
optimal dividnes problems”, ASTIN
Bulletin,34,49-74. 

Egidio dos Rois [1993], “How long is the surplus 
below zero?”, Insurance: Mathematics and 
Economics 12:23-38. 

Gerber, H. U. [1971],Der Einfluss von Zins auf die 
Ruinwahrscheinlichkeit. Bullutin de 
l’Association Suisse des Actuaires 1971(1):63-70. 

Hernández,C. ,and Junca,M. [2015],“Optimal 
dividend payments under a constraint on the 
time value of ruin: Exponential claims”, 
Insurance: Mathematics and Economics, 

65(1):136–142. 
Leung,K.S., Kwok, Y.K. and Leung, S.Y.,[2008], 

“Finite-time dividend-ruin models”, Insurance: 
Mathematics and Economics 42(1):154-162. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

70　　　Cramér-Lundberg モデルにおける生命保険会社の公平性をふまえた契約者配当政策



 
 

 
 

The Policy for Policyholders' Dividend of Life Insurance Company  
based on the Cramér-Lundberg Model with Incorporating  

the Perspective of Fairness 
 

Noriyuki Shimoyama† 
 

Abstract 
 

This study was performed to discuss the policy for policyholders' dividend of life insurance 
company based on a dividend model in risk theory. The optimal dividend problem in risk theory, 
which was originally discussed by De Finetti using a discrete-time binomial model, has been 
widely studied. The optimal dividend is basically determined to maximize the aggregate 
discounted dividend, however, most of the previous studies were discussed it from the viewpoint 
of shareholders’ dividend. When policyholders’ dividend is determined, fairness among 
policyholders must be taken into consideration. From an actuarial point of view, the net 
premiums after deducting dividends should be the same when the risk level of underwriting 
insurance is the same among a group of policyholders. Based on the idea, the net premium after 
deducting dividends for insurance with dividend-payment should be the same as the premium 
for insurance without dividend-paying whose risk is homogeneous with the dividend-paying 
insurance. As long as the premium for insurance without dividend-paying are derived from 
appropriate premium calculation principle, the policy for policyholders' dividend is only to follow 
a broad premium calculation principle that includes considering the net premiums after 
deducting dividends. In this study, we show that the level of policyholder dividends is 
necessarily determined by incorporating the perspective of fairness among policyholders into a 
dividend model based on the Cramér-Lundberg model.  
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