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Introcuction: The purpose of this paper is to introduce some actuarial applications 

of Tchebyshef's Inequality. 
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A proof of this inequality may be found in [1], page 43 
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This lower bu~.nd fol" ax:fi] has the interesting property that it is a simple combin

ation of the inte1·est ::omponent afil, the mortali.ty component ex:ii\and the term n. 

-:_x_:!iJ 
ex:ri\ 

afil CC'.:.lpares the ratio of the life contingent functions to the certain 
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In (2), set n .. -x: 
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Since This together with (3) implies: 

Inequality (4) compliments the classical results that ae;;J 'ax; thus, 

c\ 
X ae] ex 

x(---) .-x 

95 

(3) 

(4) 

( 5) 



Application _!;_o Insurances: Let "k = vk and Sk k-llqx and insert into (1)*: 
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As in the case of annuities, the lower bound is a simple combination of the interest, 

mortaiity and term components. 

Appl icatior~ __ t_9 fractional annuities: Let "k k/m 
v , sk = kpx and apply (1): 
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This is clearly a generalization of inequality (2). 

Let m approa' h infinity: 
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Application to decreasing annuities and insurances: Let a k (n-k+l)vk, ~k kpx 

and apply (1) 
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If ,, k is as before and sk k-llqx *: 
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Inequalities for (Da)~~~~· (Da)x:fl' (DA)~ 111 ) and (DA) 1 are also easily derived. 

x:~ x:'ill 

F_i_nal Application: For a given ax:fl' the rate of interest is to be found by an 

iterative scheme. The appropriate mortality table is known; an approximate value 

i
0 

is desit·ed to stat·t the iteration. This problem has been solved for an annuity 

cet·tain in [2]: 

* This assuc.es that dx+k is a decreasing function of k for fixed x. 
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If inequality (2) is used as an approximation for am: 
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Thus, 1 - (ax:"iil)2 
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(13) 

For example, if a30 = 22.478 and the 1958 C.S.O. male tables are used, w = 100 and 

e30 ~ 40.75. (13) gives i
0 

= 1.8%; the actual value of i is 3%. 
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