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Longevity Risk Management 

Vision for Business of Insurance Companies 
 

 

Abstract 
This work is to manipulate the longevity risks represented by the 

additional financial loadings based on the surviving for a long time period 

more than the expected time period. The reasons of the increasing longevity 

in parallel with the calendar years such as healthy improvements, cultural 

and educational development, technologies updating, and environmental 

changes.  Financial severities resulting from longevity are responsibility of 

the governmental systems, social insurance, and other foundations. The fact 

is that all what provide previous founders is not enough to cover the 

financial severity caused by the longevity. So, the role of insurance 

companies became very important component to contribute the solution of 

that problem. Based on that fact, Actuaries have done the best to prepare the 

actuarial tools that should be used for estimating the cost of the insurance 
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products. In this domain the work aims to use new functions such as general 

trend function, Gombertz function, and Gompertz Function weighted by a 

healthy improvement factor. The last is to use for estimating the actuarial 

cost of insurance products. That product is issued to support the 

governmental system and retirement pension's contributions. Actuarially, 

experiences data of mortality collected from many insurance companies' 

resources has been treated to obtain the value of (ˆP x,  t) as estimated value 

of survival rate. A crossed action and time series methods have been used to 

estimate the cost of retirement pensions based on defined contributions 

(DB). Three methods have been applied to achieve that goal. A comparison 

has been met to show more clearance. 
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Individual of longevity risk 
 

Pay as you go

Accumulated Reserves . 
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ages 

Calendar Years 

 

1975 1986 1996 2006 

60 14.5 14.6 14.9 14.3 

65 11.4 11.5 11.7 11.8 

70 8.6 9.7 9.9 10.0 

75 6.3 7.6 7.9 8.0 

80 4.7 5.1 5.3 6.0 

 

 المساارم   ب لزياا    الحياا   معاا    تطاا   ماا  لياا إ تشاا   أنماا  المشااة   هاا   أهمياا  يؤكاا  ومماا 
 . معه  الم فق وال سم الآتي  البي ن   م  يرضح كم  الأم يةي ل شعب

 

ages Calendar Years 
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1980 1990 2000 2010 

60 0.97995 0.98399 0.98701 0.98756 

70 0.95346 0.96257 0.96527 0.96669 

80 0.90093 0.91836 0.92356 0.92677 

90 0.80768 0.83119 0.84213 0.84921 

100 0.67055 0.71171 0.73133 0.74395 

110 0.51233 0.57326 0.6023 0.62098 

120 0.3059 0.39222 0.43395 0.46055 

Source: U. S. Department of Health and Human Services, Social security Administration, 

office of the actuaries. 

 

  
 

1-x ,t> P  x ,tP  
 

 
P x, t > P x, t -1(USA), P x, t > P x, t -1(Egypt) 

Longevity risk
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CSO – 58

=

10Px, 1951 < 10P x, 1980 and e x, 1951 < e x, 1980 

(x, 0) : (x + k, t) 

x + kt
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i)  l x , t  >  l x ,  ; t >  

ii) d x , t < d x ,  ; t >  

iii) P x , t > P x ,  ; t >  

iv) q x , t < q x ,  ; t >  

  :ير تب ع ي ذلك أن

i) a x , t : n >  a x ,  : n; t > 

ii) a x , t >  a x , ; t >  

iii) m/P x , t : n > m/P x ,  : n; t >  

iv) m/q x , t < m/q x , ; t >  

Preview Studies 

Joseph F. Faber (1983)

2004Moshe A. Molevsky. .

  David Blake 2008

Life metric IndexWhat gets 

measured get s managed

. 2011Pauline B. et al. 

Andrew Ngai, Michael Sherries 2011.

                                                           

6- Joseph F. Faber.  "Actuarial study No. 89" . 1983. Allice H. Wade A.S.A 

7 - National vital Statistics Reports Vol. 64 2006 

8- David A. Kindling. Christopher L. Seplak. Donald L. Libby. " Death rate variation in 

USA subpopulations" .Bulletin of the world health organization. 2002. 

9- Moshe A. Molevsky. "Real Longevity Insurance with deduction: Introduction to 

advanced life delayed annuities". Society of  Actuaries.  2004.  

10 - David Blake, "Longevity risk hedging: the role of the private and the public sectors." 

Pensions Institute Org. 2008. 
       

 



 إدارة خطر طول العمر دور التأمين التجارى                                                                                                         محمــود ســـالـــمد / أ. 

 

 م2015العدد الأول ديسمبر                                         ة                                                   مجلة الدراسات التجارية المعاصر 

MiB 

2011risk revealed.  Specialized mortality tables 

Anne 

Obersteadt

 2014Matthew D. 

 
x: x + kx + k

 

                                                           

12- Andrew Ngai,  Michael Sherries." Longevity risk management for life and variable 
annuities: the effectiveness of static hedging using longevity bonds and derivatives." 
Insurance: Math. &  Econ. Journal. 2011  

13- Specialized mortality tables, MiB risk revealed. 2011. MiB group, Inc. 
WWW.MIBgroup.com 

14- Anne Obersteadt.  "Managing longevity risk". NAIC & the center for Insurance policy 
and  research. April 2013. 

15 - Matthew Ditch. FSA. "Longevity Solutions." Risk Management newsletters. Dec. 
2013 / Jan. 2014.  

 
 

http://www.mibgroup.com/


 إدارة خطر طول العمر دور التأمين التجارى                                                                                                         محمــود ســـالـــمد / أ. 

 

 م2015العدد الأول ديسمبر                                         ة                                                   مجلة الدراسات التجارية المعاصر 

k

k

An abridged life table typically contains data by (5 -) or (10 -) year age 

intervals

x + k

Complete life table

x : x + kx + k

Abridged Table Interpolation

x : x + 

kDouble Interpolation

Two ways interpolationxt

x : x + k

Two an abridged tablest 

x + k, t Pˆ

                                                           

17- Andrew Ngai, Michael Sherries. Cit Op. 
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ˆP(x + k), t = f [P (x + k -1), (t), P(x + k -1), (t-1), P(x + k),( t -1)]; k = t  (1) 

 

xt

(RHI)Rate of 

healthy insurance

x + k; k = 0, 1, 2, … 

x : x + k t = - t; -t = -1, -2, -

3, … t = 0t 

= - t : t = 0

x

ˆP(x + k, t) = [(1+P(x + k-1), (t))*(1+P(x + k-1), (t-1))*(1+P(x + k), (t-1))] - 1     (2)

 )x + k, t(Pˆ

 

RHIt = - t : t = 0

t = 0 : t = t

x : x + k t = - t : t = 0

t)-(P x + k, t = b  

 
 x: x + k

(t = - t, t = 0) 

 
 

 

1996, 2003, 2010

)x + k, tb (P 

                                 P x+ k, 2003 
b (P x + k, t : 2003) =  [ -------------] – 1    (3a) 
                                 P x+ k, 1996 
 
 

                                 P x+ k, 2010 
b (P x + k, t : 2010) =  [-------------] – 1    (3b) 
                                 P x+ k, 2003 
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(P x + k, t)b 
(3a), (3b) 

 

                       b (P x + k, t : 2010) 
b (P x + k, t) = ------------------ - 1    (4) 
                       b (P x + k, t : 2003) 

 

b

x : x + k

1t + , x+ k Pˆ

ˆP x + k +1, t + 1 = P x+ k, t * {1 + [b x+ k, t * (1+  x+ k, t)]}  (5) 

 
ˆP x + k +1 = P x + k * exp ln (P x + k) - ln (P x + k - 1)             (6) 

x + k; k = 0, 1, 2, ..

x : x + k

t = 0 : t = t

, t1x + k + Pˆ

1x + k + Pˆ-x + k P
1-x + k, t P, t, 1 1x + k + Pˆ1-, t1-x + k P

1-t x + k  Pˆ

 1+

ˆP x + k +1, t+1 = {(P x+ k -1, t) (P x+ k -1, t -1) (P x+ k, t-1)} 1/3 –1 (7) 

Double interpolation method 
 



 إدارة خطر طول العمر دور التأمين التجارى                                                                                                         محمــود ســـالـــمد / أ. 

 

 م2015العدد الأول ديسمبر                                         ة                                                   مجلة الدراسات التجارية المعاصر 

P x, t > P x, t -1 > P x, t – 2  > ... > P x, 1 > P x, 0 
 

P x +1, t > P x +1, t -1 > P x +1, t -2  >… > P x +1, 1 > P x +1, 0 

……………………………………………………… 
P x + k, t > P x + k, t -1 > P x + k, t -2  > … > P x +k, 1 > P x + k, 0  (8a) 
 

 الحقيقة التالية.ويؤدي أيضا الي 

P x, t < P x +1, t < P x +2, t < … < P x + k, t 
 

P x, t -1 < P x +1, t -1 < P x +2, t-1 < … < P x + k, t -1 

…………………………………………………… 

P x, 1 < P x +1, 1 < P x + 2, 1 < … < P x + k, 1 
 

P x, 0 < P x +1, 0 < P x +2, 0 < … < P x + k, 0    (8b) 

 

 70 : 841996, 2003,

70 : 84

age P x + k, 1996 P x + k, 2003 P x + k, 2010 b x + k, 2003 b x + k, 2010  b x + k, 2010 

70 0.975841 0.97705 0.978263 0.0001769 0.00017726 0.00206593 

71 0.97355 0.975096 0.976645 0.0002267 0.00022678 0.00035169 

72 0.971259 0.972849 0.974805 0.0002337 0.00028698 0.22798178 

73 0.968968 0.970216 0.972669 0.00018389 0.0003608 0.96197497 

74 0.965677 0.967247 0.970633 0.0002321 0.00049935 1.15146141 

75 0.963384 0.964969 0.968624 0.00023487 0.00054022 1.30009774 

76 0.96095 0.962913 0.965609 0.00043991 0.00025117 -0.42904342 

77 0.956904 0.959497 0.962494 0.0005361 0.00044562 -0.16877597 

78 0.954064 0.956443 0.958984 0.00035584 0.0003791 0.06536477 

79 0.950624 0.95388 0.955079 0.00048859 0.00017947 -0.63267321 

                                                           

19 -  NVSR. Volumes 47, 54, 63.. 
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80 0.947186 0.949665 0.952055 0.00037347 0.00050918 0.36336197 

81 0.944434 0.946916 0.94843 0.00037501 0.00022825 -0.39133899 

82 0.941682 0.943144 0.945686 0.00022164 0.00038459 0.73517034 

83 0.93893 0.940796 0.942897 0.00028367 0.00031873 0.12358643 

84 0.93549 0.937945 0.940699 0.00037448 0.00041893 0.11870683 

  Source: Interpolated data vertically by the researcher. 
 

x + b 

2010k, 2010x + k, b  

70 : 84

2010, 2003, 1996

 

70: 84

1996 ; 2010
 

age 
P x + k 

 

1996 

P x + k 
 

1997 

.. P x + k 
 

2002 

P x + k 
 

2003 

P x + k 
 

2004 

.. P x + k 
 

2009 

P x + k 
 

2010 

70 0.975841 0.976014 .. 0.976877 0.97705 0.977223 .. 0.978088 0.978263 

71 0.97355 0.973771 .. 0.974874 0.975096 0.975511 .. 0.976395 0.976645 

.. .. .. .. .. .. .. .. .. .. 

83 0.93893 0.939201 .. 0.940556 0.940796 0.941096 .. 0.942596 0.942897 

84 0.93549 0.935846 .. 0.937628 0.937945 0.938338 .. 0.940304 0.94075 

 

Source: Interpolated data vertically by the researcher. 
 

70 : 84

x70: 
84 

70: 84

1996 ; 2010

age 
P x + k 

1996 

P x + k 

1997 
.. 

P x + k 

2002 

P x + k 

2003 

P x + k 

2004 
.. 

P x + k 

2009 

P x + k 

2010 

70 0.97584 0.97601 .. 0.97688 0.97705 0.97722 
.. 

0.97809 0.97826 
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71 0.97355 0.97513 .. 0.9767 0.97688 0.97705 
.. 

0.97791 0.97809 

.. .. .. .. .. .. .. .. .. .. 

83 0.93893 0.9417 .. 0.95671 0.95967 0.96247 
.. 

0.97259 0.97374 

84 0.93549 0.93871 .. 0.95366 0.95668 0.9596 
.. 

0.97101 0.97245 

Source: Interpolated data vertically by the researcher 

0,1x+P , 0, 1x+P1,1x+P
1, 1x +P 

[ˆP x + 1, 1 = f (P x + 1, 0 , P x + 0, 1)] < [ˆP x +1, 1 = f (P x + 1, 0 , P x + 0, 1 , P x + 0, 0)]    (9a) 

 ح ث 1x + P ,1( تك ن أن القيم  5( و قم )4( م  بي ن   الج ول    قم )9وتطب ق المع  ل   قم )

[ˆP71, 1997 = f (P71, 1996, P70, 1997)] < [ˆP71, 1997 = f (P71, 1996, P70, 1990, P70, 1997)] 

(h, v) 
 x + k, t P(D) 

 
              P x + k, t                 P x + k, t 
 (H, V) = [--------- - 1] + [-------- - 1]   (10a)  
              P x + k -1, t              P x + k, 0 
 
             P x + k, t                  
 (D) = [--------- - 1]      (10b)  
           P x + k -1, 0   

 

 
x, t 

             (D)                
 x, t = [------ - 1]      (10c)  
            (H, V) 

 

 x, t 
0x, t >  
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x, t 

x + k

x + kt
t = 0

x + k + 1t + 1

x + k
t

 x : x + kt : t + m

 2020x,  , P2019x,  , ....., P2011x,  , P2011x,  P 
 2010x+ k,  , P2010, 1-x+ k , ....., P2010, 2x+ , P2010, 1x+ P 
 

x + k +1: x + k +  -1 t + 1 : t + m
 

 
 

70: 99

 

 

AGES 
P x +k, 
2011 

P x +k, 
2012  

P x +k, 
2016  

P x +k, 
2019 

P x +k, 
2020 

70 0.978436 0.978609  0.979302  0.979821 0.979995 

71 0.977781 0.978276  0.979127  0.979648 0.979821 

        

84 0.943109 0.945858  0.958457  0.966972 0.969279 

85 0.940492 0.942989  0.955303  0.964524 0.967122 

        

98 0.907149 0.906507  0.915261  0.933283 0.939533 

99 0.904635 0.903762  0.912254  0.930924 0.937445 
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n

x kx + k

x + k + n nx :  a / k

k

x + kx + k + n

n

x + k + 1

n

                                                 (1)                          (1)                          (1)                                    (1) 
k / a x, t : n = A x, t : k + 1 + A x, t : k + 2 + A x, t : k + 3 + ... + A x, t : k + n    (11) 

 

                     (1) 

A x, t : k + 1 = F * k + 1 p x * (1+ r) – (k +1) ;     (12) 

F = face amount of Policy, P x = probability of survival, r = pre-estimated interest rate, 

k

k + 1

k + 1 p x = P x * P x +1 * P x +2 * P x +3 *..... * P x + k  

k + 1 p x + 1 = P x +1 * P x +2 * P x +3 * P x + 4 *..... * P x + k + 1  

...........................................................................................  

k + 1 p x + n - 1 = P x + n -1 * P x + n * P x +n + 1* P x + n + 2 *..... * P x + n + k  (13) 
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                                   k + 1 p x               k + 1 p x + 1                            k + 1 p x + n - 1 
k / a x, t : n =  --------------- + ----------------- + …. + ----------------- (14)  

                        k + 1                              k +2                                              k + n    
                     [  (1 + r) i]      [   (1 + r) i]               [ (1 + r) i]   
                             i =1                             i =1                                                i =1 

x + k + n = 100

nn = 100 – (x + 

k)  .
k / a x, t : (100 - (x + k)  

 

           k + 1 p x              k + 1 p x + 1                              k + 1 p 100 – (k +1) 
=  --------------- + ------------------ + …. + --------------------  (15)  
        k +1                                k + 2                                               100 + x     

     [ (1 + r) i]      [   (1 + r) i]                 [   (1 + r) i]   
        i =1                               i =1                                                i =1 

(11b) , (12b) 
 

k / a x, t : n (f) = 
                 k +1                                                      k + 2                                                             k + n     
k +1 p x * [ (1 + f) i]      k +1 p x + 1* [   (1 + f) i]     k +1 p x + n - 1* [ (1 + f) i] 

                  i =1                                                    i =1                                                           i =1 

------------------------ + ----------------------------- + .. + --------------------------- 

       k +1                                                 k + 2                                                               k + n     

    [ (1 + r) i]                   [   (1 + r) i]                           [ (1 + r) i]    (16)  
      i =1                                               i =1                                                             i =1   

 

k / a x, t : n (f) = 

                     k + 1                                                k + 2                                                                    100 – x   

k +1 p x * [ (1+ f) i]     k +1 p x + 1* [ (1+ f) i]         k + 1 p 100 – (k +1) * [ (1+ f) i] 

                     i = 1                                                  i = 1                                                                         i =1 

 ------------------------- + ------------------------------ + .. + --------------------------------- 

        k + 1                                            k + 2                                                            100 – x 

      [ (1 + r) i]                   [   (1 + r) i]                               [ (1 + r) i]    (17)           
        i =1                                          i =1                                                             i =1     
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(14)(17)

 

x = 70 
a

r
f1986

 

 

2000 99 98 97 96 95 94 93 92 91 90 
8

9 

8

8 

8

7 

8

6 
y 

10 10 11 10 9 10 9 
1

0 
9 

1

1 
8 9 10 10 11 r % 

6 5 6 5 6 5 5 6 6 5 6 5 6 6 6 f % 
 

 

t x P x, t r f t x P x, t r f 

01 70 0.975841 0.09905 0.054936 11 80 0.951116 0.10955 0.044296 

2 71 0.973771 0.1001 0.053872 12 81 0.947781 0.1106 0.043232 

3 72 0.971728 0.10115 0.052808 13 82 0.944958 0.11165 0.042168 

4 73 0.969681 0.1022 0.051744 14 83 0.942596 0.1127 0.041104 

5 74 0.966721 0.10325 0.05068 15 84 0.941699 0.11375 0.04004 

6 75 0.964726 0.1043 0.049616 16 85 0.940492 0.1148 0.038976 

7 76 0.963331 0.10535 0.048552 17 86 0.94013 0.11585 0.037912 

8 77 0.959497 0.1064 0.047488 18 87 0.939618 0.116899 0.036848 

9 78 0.956806 0.10745 0.046424 19 88 0.939177 0.117949 0.035784 

10 79 0.954222 0.1085 0.04536 20 89 0.939125 0.118999 0.03472 
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years Probability Premiums Benefits 

t x P x + k K+1 P x + k 
                (1) 

A x, t : n 
                (1) 

A x, t : n (f) 
F A FA (F) 

2001 70 0.975841      

2 71 0.973771      

3 72 0.971728      

4 73 0.969681      

5 74 0.966721      

6 75 0.964726 0.831609491 0.467086 0.63412 a 1.3576 a 

7 76 0.963331 0.820948498 0.417152 0.587363 a 1.4235a 

        

19 88 0.939177 0.691859754 0.090924 0.136056 a 2.3223a 

20 89 0.939125 0.689312061 0.079973 0.120294 a 2.403a 

   3.41342a 4.878981a قسط وثيقة دفعة معاش بمعامل التضخم وبدونه

 

 

  
  

 
(17) , 

(15)

rf
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 م2015العدد الأول ديسمبر                                         ة                                                   مجلة الدراسات التجارية المعاصر 

years Probability Premiums Benefits 

t x P x + k K+1 P x + k 
                (1) 

A x, t : n 
                (1) 

A x, t : n (f) 
F A FA (F) 

2001 70 0.975841      

2 71 0.973771      

3 72 0.971728      

4 73 0.969681      

5 74 0.966721      

6 75 0.964726 0.83505 0.467086 0.63412 a 1.357607a 

7 76 0.963331 0.82435 0.417152 0.587363 a 1.408029a 

        

29 98 0.948938 0.72339 0.027095 0.039428  1.455192a 

30 99 0.9495 0.7267 0.023533 0.034107  1.449291a 

   5.534249 3.856143 قسط الوثيقة بمعامل التضخم وبدون
 

ًىًلفةًدفعةًمعاشًبالأسلوبًالتقليدتقديرًتكً:ًثالثاً 

 

نسبة التكلفة بالأسلوب 

الجديد  الي التكلفة بالأسلوب 

 التقليدية

 أسلوب التقدير الأسلوب التقليدي الأسلوب الجديد

 

بدون  نوع الوثيقة

 التضخم

باعتبار 

 التضخم

 بدون

التضخم   

 باعتبار 

 التضخم

 بدون 

 التضخم

 باعتبار

 التضخم

1.3837 1.3915 3.4134 4.8790 2.4669 3.5064 
وثيقة دفعة معاش مؤقتة 

 ومؤجلة

1.2795 1.2671 4.9338 7.0125 3.8561 5.5342 
وثيقة دفعة معاش مدي 

 الحباة مؤجلة
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 CSO – 58

 
 

 
 

  
 

 

 
 

الزيادة في القيمة الحالية للالتزامات المتوقعة عن 

  الأقساط المحصلة

 نوع الوثيقة
 باعتبار التضخم بدون التضخم

 وثيقة دفعة معاش مؤقتة ومؤجلة % 39.15 % 38.37

 وثيقة دفعة معاش مدي الحياة مؤجلة % 26.71 % 27.95

 

 
 

 
 

 

  
  0; t = k > x + k , t P  < 0,  0x +  P 
  0; t = k > x + k , t e  < 0,  0x +  e 
 

 
  



 إدارة خطر طول العمر دور التأمين التجارى                                                                                                         محمــود ســـالـــمد / أ. 

 

 م2015العدد الأول ديسمبر                                         ة                                                   مجلة الدراسات التجارية المعاصر 

 
 

 

 

 
 

  
 

 
  

 

 

1. Andrew Ngai, Michael Sherries." Longevity risk management for life 

and variable annuities: the effectiveness of static hedging using 

longevity bonds and derivatives." Insurance: Math. & Econ. Journal. 

2011  

2. Anne Obersteadt. "Managing longevity risk". NAIC & the center for 

Insurance policy and research. April 2013. 

3. Benjamin, B. and Pollard, J.H (1993)" The analysis of mortality and 

other Actuarial Statistic ". Institute of actuaries and faculty of actuaries, 

England. 

4. David A. Kindling. Christopher L. Seplak. Donald L. Libby. "Death 

rate variation in USA subpopulations". Bulletin of the world health 

organization. 2002. 

5. David Blake, " Longevity risk hedging: the role of the private and the 

public sectors." Pensions Institute .Org. 2008. 

6. Duncan Smithson. "The impact of mortality improvements on 

pensions". 26 September 2006. 

7. Elizabeth A. National vital statistics reports. U. S life tables. April 2006 

8. For far, D.O., Mc Cutheon  , J.J. and wilkie. A.D. (1988). "On   

Graduation by M" The mathematical Formula "Philosophical 

Transaction of Royal Society. 



 إدارة خطر طول العمر دور التأمين التجارى                                                                                                         محمــود ســـالـــمد / أ. 

 

 م2015العدد الأول ديسمبر                                         ة                                                   مجلة الدراسات التجارية المعاصر 

9. Matthew Ditch. FSA. "Longevity Solutions." Risk Management 

newsletters. Dec. 2013 / Jan. 2014.  

10. Moshe A. Molevsky. "Real Longevity Insurance with deduction: 

Introduction to advanced life delayed annuities". Society of Actuaries.  

2004.  

11. National Vital Statistics Reports, From the "CENTERS FOR DISEASE 

CONTROL AND PREVENTION" , by Robert N.  Anderson, Ph.D.,  

Division of Vital Statistics 

12. Pauline Barrieu et al. 2011"Understanding, Modeling and Managing 

Longevity Risk: Key Issues and Main Challenges. Submitted to 

Operations Research manuscript. 

13. Specialized mortality tables, MiB risk revealed. 2011. MiB group, Inc. 

WWW.MIBgroup.com 

14. - Specialized mortality tables, MiB risk revealed. 2011. MiB group, Inc. 

WWW.MIBgroup.com. 

 
 

 

 
 

 (1حق )مل

70 : 84

age

s 

Px+k,19

96 

Px+k,19

97 

Px+k,19

98 

Px+k,19

99 

Px+k,20

00 

Px+k20

01 

Px+k20

02 

Px+k,20

03 

Px+k,120

04 
Px+k20

05 

Px+k,20

06 

Px+k20

07 

Px+k,20

08 

Px+k20

09 

Px+k,20

10 

70 0.975841 0.976014 0.976186 0.976359 0.976532 0.976705 0.976877 0.97705 0.977223 0.977396 0.977569 0.977742 0.977915 0.978088 0.978263 

71 0.97355 0.973771 0.973991 0.974212 0.974433 0.974654 0.974874 0.975096 0.975511 0.975511 0.975732 0.975953 0.976174 0.976395 0.976645 

72 0.971259 0.971493 0.971728 0.971962 0.972196 0.972431 0.972665 0.972849 0.973128 0.973408 0.973687 0.973966 0.974245 0.974525 0.974805 

73 0.968968 0.969171 0.969373 0.969576 0.969779 0.969982 0.970184 0.970216 0.970566 0.970916 0.971266 0.971616 0.971967 0.972317 0.972669 

74 0.965677 0.965938 0.966199 0.96646 0.966721 0.966982 0.967243 0.967247 0.96773 0.968213 0.968696 0.96918 0.969663 0.970146 0.970633 

75 0.963384 0.963652 0.963921 0.964189 0.964457 0.964726 0.964993 0.964969 0.96549 0.966012 0.966533 0.967055 0.967576 0.968098 0.968624 

76 0.96095 0.961347 0.961744 0.96214 0.962537 0.962934 0.963331 0.963913 0.964155 0.964397 0.96464 0.964882 0.965124 0.965366 0.965609 

77 0.955904 0.956404 0.956904 0.957404 0.957904 0.958405 0.958905 0.959497 0.959925 0.960353 0.96078 0.961208 0.961636 0.962064 0.962494 

78 0.954064 0.954407 0.954749 0.955092 0.955435 0.955777 0.95612 0.956443 0.956806 0.957168 0.957531 0.957894 0.958257 0.958619 0.958984 

79 0.950624 0.951046 0.951469 0.951891 0.952314 0.952736 0.953159 0.95388 0.954051 0.954223 0.954394 0.954565 0.954736 0.954908 0.955079 

80 0.947186 0.947558 0.94793 0.948302 0.948674 0.949047 0.949419 0.949665 0.950149 0.950632 0.951116 0.9516 0.952084 0.952567 0.953055 

http://www.mibgroup.com/
http://www.mibgroup.com/
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81 0.944434 0.944768 0.945103 0.945437 0.945771 0.946106 0.94644 0.946916 0.947132 0.947348 0.947565 0.947781 0.947997 0.948213 0.94843 

82 0.941682 0.941913 0.942143 0.942374 0.942605 0.942835 0.943066 0.943144 0.943507 0.94387 0.944232 0.944595 0.944958 0.945321 0.945686 

83 0.93893 0.939201 0.939472 0.939743 0.940014 0.940285 0.940556 0.940796 0.941096 0.941396 0.941696 0.941996 0.942296 0.942596 0.942897 

84 0.93549 0.935846 0.936203 0.936559 0.936915 0.937271 0.937628 0.937945 0.938338 0.938731 0.939124 0.939517 0.93991 0.940304 0.940699 

 

 رسم بياني لمعدل البقاء علي قيد الحياة للأعمار  -ب 

 .   2003الي  1990خلال الفترة  من  84الي  60من 

 
 

 

 (2ملحق )

70: 84

age

s 

Px+k,1

996 

Px+k,1

997 

Px+k,1

998 

Px+k,1

999 

Px+k,2

000 

Px+k2

001 

Px+k2

002 

Px+k,2

003 

Px+k,1

2004 

Px+k2

005 

Px+k,2

006 

Px+k2

007 

Px+k,2

008 

Px+k2

009 

Px+k,2

010 

70 0.97584 0.97601 0.97619 0.97636 0.97653 0.9767 0.97688 0.97705 0.97722 0.9774 0.97757 0.97774 0.97791 0.97809 0.97826 

71 0.97355 0.97513 0.97578 0.97611 0.97633 0.97652 0.9767 0.97688 0.97705 0.97722 0.9774 0.97757 0.97774 0.97791 0.97809 

72 0.97126 0.97331 0.97474 0.97554 0.97599 0.97628 0.9765 0.97669 0.97687 0.97705 0.97722 0.9774 0.97757 0.97774 0.97791 

73 0.96897 0.97118 0.97308 0.97445 0.97533 0.97587 0.97622 0.97647 0.97668 0.97687 0.97705 0.97722 0.9774 0.97757 0.97774 

74 0.96568 0.96861 0.97095 0.97283 0.9742 0.97513 0.97574 0.97614 0.97643 0.97666 0.97686 0.97704 0.97722 0.97739 0.97757 

75 0.96338 0.96589 0.96848 0.97075 0.97259 0.97398 0.97495 0.97561 0.97606 0.97638 0.97663 0.97684 0.97704 0.97722 0.97739 

76 0.96095 0.96341 0.96592 0.96839 0.97058 0.97238 0.97377 0.97478 0.97548 0.97598 0.97633 0.9766 0.97683 0.97703 0.97721 

77 0.9559 0.96008 0.96314 0.96581 0.96826 0.97041 0.97219 0.97358 0.97461 0.97536 0.97589 0.97627 0.97657 0.97681 0.97702 

78 0.95406 0.95668 0.95997 0.96297 0.96568 0.96811 0.97023 0.972 0.9734 0.97446 0.97523 0.9758 0.97621 0.97653 0.97678 

79 0.95062 0.95379 0.95681 0.95991 0.96285 0.96555 0.96796 0.97006 0.97182 0.97322 0.9743 0.97511 0.97571 0.97615 0.97649 
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80 0.94719 0.95053 0.95371 0.95681 0.95986 0.96275 0.96542 0.96782 0.9699 0.97165 0.97306 0.97416 0.97499 0.97562 0.97609 

81 0.94443 0.94738 0.95054 0.95368 0.95678 0.9598 0.96265 0.9653 0.96767 0.96974 0.97148 0.9729 0.97402 0.97487 0.97553 

82 0.94168 0.9445 0.94747 0.95056 0.95367 0.95675 0.95973 0.96256 0.96517 0.96753 0.96958 0.97132 0.97274 0.97388 0.97476 

83 0.93893 0.9417 0.94456 0.94753 0.95059 0.95367 0.95671 0.95967 0.96247 0.96505 0.96739 0.96943 0.97116 0.97259 0.97374 

84 0.93549 0.93871 0.94165 0.94458 0.94756 0.9506 0.95366 0.95668 0.9596 0.96237 0.96494 0.96725 0.96928 0.97101 0.97245 

 

 

 

 

 

 

 

 

 

 

 

 

 (3ملحق )

 وللسنوات  99 : 70احتمالات الحياة السنوية للأعمار من 

 بطريقة الاستكمال المزدوج 2020 ىلإ 2010من  
 

ages 
P x +k, 

2011 

P x +k, 

2012 

P x +k, 

2013 

P x +k, 

2014 

P x +k, 

2015 

P x +k, 

2016 

P x +k, 

2017 

P x +k, 

2018 

P x +k, 

2019 

P x +k, 

2020 

70 0.978436 0.978609 0.978782 0.978956 0.979129 0.979302 0.979475 0.979648 0.979821 0.979995 

71 0.977781 0.978276 0.978556 0.978765 0.97895 0.979127 0.979301 0.979475 0.979648 0.979821 

72 0.97641 0.977489 0.978107 0.978476 0.97873 0.978935 0.979121 0.979299 0.979474 0.979648 

73 0.974627 0.976175 0.977257 0.977946 0.978384 0.978683 0.978913 0.979111 0.979295 0.979472 

74 0.972642 0.974481 0.975971 0.977058 0.977796 0.978288 0.978628 0.978884 0.979097 0.979288 

75 0.970632 0.972585 0.974345 0.975791 0.976881 0.977655 0.97819 0.978567 0.978849 0.979078 

76 0.968287 0.970501 0.972476 0.974204 0.975625 0.97672 0.977522 0.978093 0.978503 0.97881 

77 0.965462 0.968082 0.970352 0.972343 0.974057 0.975467 0.976569 0.977395 0.977997 0.978437 

78 0.962312 0.965284 0.967905 0.970199 0.972199 0.973907 0.975314 0.976426 0.977272 0.977902 

79 0.958789 0.962126 0.965104 0.967735 0.970044 0.972049 0.973756 0.975165 0.976288 0.977154 

80 0.955172 0.958694 0.961973 0.964936 0.96757 0.969887 0.971897 0.973606 0.975019 0.976153 

81 0.95175 0.955204 0.958622 0.961842 0.964781 0.967412 0.969731 0.971744 0.973456 0.974876 
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82 0.948621 0.951856 0.955225 0.958561 0.961726 0.964638 0.967259 0.969577 0.971592 0.973307 

83 0.945733 0.948735 0.951937 0.955239 0.958507 0.961622 0.964505 0.967113 0.969426 0.971441 

84 0.943109 0.945858 0.948842 0.952004 0.955248 0.958457 0.961527 0.96438 0.966972 0.969279 

85 0.940492 0.942989 0.945757 0.948781 0.952001 0.955303 0.958558 0.961656 0.964524 0.967122 

86 0.937882 0.94013 0.942682 0.945568 0.948765 0.95216 0.955598 0.958939 0.962083 0.96497 

87 0.93528 0.937279 0.939618 0.942367 0.945541 0.949027 0.952648 0.956231 0.959648 0.962823 

88 0.932686 0.934438 0.936564 0.939177 0.942327 0.945905 0.949708 0.95353 0.957219 0.960681 

89 0.930099 0.931605 0.93352 0.935998 0.939125 0.942794 0.946776 0.950837 0.954797 0.958544 

90 0.927519 0.928781 0.930486 0.93283 0.935935 0.939693 0.943854 0.948152 0.952382 0.956412 

91 0.924947 0.925966 0.927463 0.929673 0.932755 0.936602 0.940942 0.945475 0.949972 0.954285 

92 0.922383 0.92316 0.924449 0.926528 0.929586 0.933523 0.938038 0.942806 0.947569 0.952162 

93 0.919825 0.920363 0.921446 0.923393 0.926429 0.930453 0.935144 0.940145 0.945172 0.950045 

94 0.917275 0.917574 0.918453 0.920269 0.923283 0.927394 0.93226 0.937491 0.942782 0.947933 

95 0.914733 0.914794 0.91547 0.917156 0.920147 0.924345 0.929384 0.934846 0.940398 0.945825 

96 0.912197 0.912023 0.912497 0.914054 0.917023 0.921307 0.926517 0.932207 0.93802 0.943723 

97 0.909669 0.909261 0.909533 0.910962 0.913909 0.918279 0.92366 0.929577 0.935648 0.941625 

98 0.907149 0.906507 0.90658 0.907882 0.910807 0.915261 0.920812 0.926954 0.933283 0.939533 

99 0.904635 0.903762 0.903637 0.904812 0.907715 0.912254 0.917973 0.924339 0.930924 0.937445 
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years Probability Premiums Benefits 

t x P x + k 
K+1 P x + k 

                (1) 

A x, t : n 
                (1) 

A x, t : n
 (f) 

F A FA (F) 

2001 70 0.975841      

2 71 0.973771      

3 72 0.971728      

4 73 0.969681      

5 74 0.966721      

6 75 0.964726 0.831609491 0.467086 0.63412 a 1.3576 a 

7 76 0.963331 0.820948498 0.417152 0.587363 a 1.4235a 
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8 77 0.959497 0.808914643 0.371156 0.525185 a 1.4911a 

9 78 0.956806 0.796492829 0.329373 0.468398 a 1.5604a 

10 79 0.954222 0.787041456 0.291567 0.416719 a 1.6311a 

11 80 0.951116 0.774336878 0.25756 0.369962 a 1.7034a 

12 81 0.947781 0.760735982 0.226763 0.327358 a 1.7770a 

13 82 0.944958 0.746226948 0.198966 0.288681 a 1.8519a 

14 83 0.942596 0.73308258 0.174507 0.25448 a 1.9281a 

15 84 0.941699 0.72074177 0.153051 0.22434 a 2.0053a 

16 85 0.940492 0.710371243 0.134172 0.197679 a 2.0834a 

17 86 0.94013 0.702166 0.117739 0.174368 a 2.1624a 

18 87 0.939618 0.69611842 0.103434 0.153976 a 2.2421a 

19 88 0.939177 0.691859754 0.090924 0.136056 a 2.3223a 

20 89 0.939125 0.689312061 0.079973 0.120294 a 2.403a 

   3.41342a 4.878981a قسط وثيقة دفعة معاش بمعامل التضخم وبدونه

 

 
 

 

 

 

 

 

 

years Probability Premiums Benefits 

t x P x + k 
K+1 P x + k 

(1) 

A x, t : n 
(1) 

A x, t : n
 (f) 

F A FA (F) 

2001 70 0.975841      

2 71 0.973771      

3 72 0.971728      

4 73 0.969681      

5 74 0.966721      

6 75 0.964726 0.83505 0.467086 0.63412 a 1.357607a 

7 76 0.963331 0.82435 0.417152 0.587363 a 1.408029a 

8 77 0.959497 0.81227 0.371156 0.525185 a 1.414996a 

9 78 0.956806 0.79979 0.329373 0.468398 a 1.422089a 

10 79 0.954222 0.78704 0.291567 0.416719 a 1.42924a 

11 80 0.951116 0.77434 0.25756 0.369962 a 1.436409a 
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 م2015العدد الأول ديسمبر                                         ة                                                   مجلة الدراسات التجارية المعاصر 

12 81 0.947781 0.76074 0.226763 0.327358 a 1.443618a 

13 82 0.944958 0.74623 0.198966 0.288681 a 1.45091a 

14 83 0.942596 0.73308 0.174507 0.25448 a 1.458283a 

15 84 0.941699 0.72151 0.153051 0.22434 a 1.465792a 

16 85 0.940492 0.71113 0.134172 0.197679 a 1.473332a 

17 86 0.94013 0.70291 0.117739 0.174368 a 1.48097a 

18 87 0.939618 0.69686 0.103434 0.153976 a 1.488648a 

19 88 0.939177 0.6926 0.090924 0.136056 a 1.49638a 

20 89 0.939125 0.69004 0.079973 0.120294 a 1.50418a 

21 90 0.939692 0.68857 0.071197 0.106727  1.49904a 

22 91 0.940942 0.6889 0.063422 0.094743  1.493855a 

23 92 0.942505 0.69064 0.056478 0.084073  1.488605a 

24 93 0.945172 0.69473 0.050328 0.074653  1.483335a 

25 94 0.946124 0.69987 0.044776 0.066173  1.477888a 

26 95 0.94725 0.70592 0.039749 0.058525  1.472367a 

27 96 0.9485 0.71254 0.035176 0.051596  1.466769a 

28 97 0.9488 0.71849 0.030967 0.045244  1.461029a 

29 98 0.948938 0.72339 0.027095 0.039428  1.455192a 

30 99 0.9495 0.7267 0.023533 0.034107  1.449291a 

   5.534249 3.856143 قسط الوثيقة بمعامل التضخم وبدونه

 


