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Because (D-2) doesn’t depend on the parameter   and 


)(lim 
 z

, the sign of (D-2) 

is determined by the sign of the following value on (D-3). 
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The sign of (D-4) is subject to the following rules: 

1) When )1/(1*
~

  dd , )),0[(0)( 　　　　　　 zfor   .  
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      Where * denotes as follows: 
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   Therefore, from (D-2), (D-3), and the above rules, we can derive the following rules. 

1) When )1/(1*
~

  dd ,
 

1

 
is optimal.  

2) When *
~

dd  , 0  is optimal if *0   and 1  is optimal if z* .  
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Appendix F: Proof of Proposition 6 
 

We will use (25) and (25') in the proof. Calculate the change of lifetime utility 
t

U  when 

the amount of child benefit 
t

  is raised, we can use (31) with 1

 
and the results 

already obtained from the previous section:  
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Using 
t

T  in the original equation,  
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Case 1: if 
ns 

   

    

In this case, we are interested in the sign of all terms of (F-2). For having sufficient 

conditions for improving utility level, the terms should be positive. Hence,  
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The condition is calculated in the following:  
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In this case, the first term of (F-2) is always positive. We are interested only in the sign 

of the second term and the third term of (F-2). Hence, from (F-3), the sufficient condition 

is shown in the following: 
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Appendix G: Proof of Example 2 

 

It is possible to transform (36) using the equations of Appendix D. 
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