Measuring Cost of Children under Collective Bargaining Framework
The purpose of this paper is to develop a collective bargaining model to provide theoretical rationale for split method for directly assignable goods to children and adults.  
Bourguignon (1999) summarizes three approaches as follows. Consider households which maximize utility given budget constraints.

1. Engel’s approach

Household utility without children is 
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Household utility with children is 
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 where vector q is equivalence scale.

Expenditure functions of households are 
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The cost of children is defined as 
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The model assumes that i) adults in the household have same preference irrespective of the existence of child, and ii) child consumption of x should not be dependent upon demographic composition.

2. Rothbarth’s approach
Household utility without children is 
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Household utility with children is 
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Indirect utility functions of “adults” are 
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The cost of children is thus defined as 
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The model assumes the same assumption of Engel’s i). Empirically problematic if expenditure elasticity of xa is too low (eg: addictive goods)
3. Collective bargaining approach

(1) Without children (Chiappori’s original case)

max 
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( max 
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With separability of xA and xB, this problem becomes finding an income sharing rule.
max 
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The main result is that 
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 (=1 if income pooling and unitary household model)
The model certainly has an advantage over Engel’s and Rothbarth because the main result does not depend on household utility function. However, whether and how we can recover the income sharing rule, (, is the question.

We can recover ( if we have one assignable good (1) to adult A, and one non-assignable good (2).
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Inverse function of ( is 
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. Thus, demand for x2 conditional on x1 is


[image: image16.wmf]221211

(,)(())(())(,)

ABAB

xyyFaxFyaxxy

q

=+-º


Because 
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 , we get 
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 with 
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This means that the function 
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 is identified with respect to x1; i.e., the sharing rule can be recovered.
(2) With children
1) The model

The above model changes to
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This Bourguignon’s (1999) idea makes a lot of senses because children usually have no decision power and earnings, but they still consume. According to income sharing rule, the model becomes
max 
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Bourguignon (1999) suggests that we can still recover ( and ( for a couple of cases. One obvious case is that we have three assignable goods for adults A, B, and children C. That is,
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By setting 
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, we can identify 
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Consider the case in which we are most interested. Assume that we have one assignable good (x3) to children, one assignable good (x1) to adult A, and one non-assignable good (x2). Then
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From inverse functions, we get

[image: image30.wmf](

)

(

)

1

111

A

Fxax

a

-

==



[image: image31.wmf](

)

(

)

1

333

c

yFxbx

ab

-

--==



[image: image32.wmf](

)

(

)

13

yaxbx

b

=--


Plugging into non-assignable good yields,
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Taking derivatives with respect to the three arguments of 
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Taking derivative again of the first equation (
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) with respect to x1 and y gives us the identification of a with respect to x1.
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By taking derivative again of the first equation (
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) with respect to x3 and y, we can identify b as well. 


[image: image41.wmf]23

3

2

y

yy

b

q

q

=


2) Cost of children

The cost of children follows the sharing rule for children, yc = y – a – b
Total expenditures for family with children is
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Total expenditure without children is
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Therefore, the cost of children is
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3) Estimation: Implication

The cost of children consists of three components: one directly assignable good to children 
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,  the share of non-assignable good 2 to children, and the third term. 
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 where b’=y-a’ . This is always negative if both goods are normal, because a’>a and b’>b. 
Thus the cost of children has the form of  
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Empirical implication of equation (2) is as follows. 

We can directly assign assignable good to children 
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 under the collective bargaining approach. Note that x1, assigned to adult A, does not appear anywhere in child consumption; they are separable. As we know, estimating 
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 using Engel’s might overestimate the cost of children. On top of that, we are likely to overestimate cost of children unless we subtract 
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 from the cost of children.

The bottom-line is that collective bargaining approach provides theoretical rationale for split method for directly assignable goods. However, using Engel’s for non-assignable good is misleading. Alternatively, we assign some numbers as equivalence scales such as 0.5 or 0.7 for non-assignable goods, but it is still arbitrary. Does this mean that we need to focus on directly assignable goods? 
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