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On Some Unappreciated Implications of Becker's Time Allocation Model of Labor Supply

Abstract

The first paper demonstrates that the time-allocation generalization of labor supply can generate interesting and surprising predictions regarding labor supply behavior.  These predictions follow from the assumptions made about input combinations available for final consumption.  When goods cannot be produced strictly from time or money then either input could curtail the substitution effect.

Introduction.

Economists have largely overlooked some of the implications of Gary Becker’s generalization of labor supply theory.  Becker's (1965) paper considers time allocation across many goods and primarily analyzes the comparative statics of changes in efficiency of work-place production and household consumption or production.  In his paper, Becker does suggest that an additional implication of his theory would be that an increase in the wage could induce a negative substitution effect.  However, Atkinson and Stern (1979) show the impossibility of a negative substitution effect.  Following this proof, the consensus in economics, as articulated in Mark Killingsworth (1983), has been that the time-allocation model's inclusion of time costs of consumption and a pecuniary price of leisure is useful as a household production model where the comparative statics of changes in household production technology on market and non-market work can be examined.  However, the model was not perceived as adding anything fundamentally new to our understanding of labor supply.  

However, this does not take into consideration the possibility that Becker's assumption that all final goods require inputs of time and intermediary inputs purchased with money may permit one of the input constraints to dominate the maximization problem.  This can only take place if time and money (or intermediary inputs) are not completely substitutable for each other in the production of goods for final consumption.  Otherwise, Killingsworth is accurate in his assessment that the inclusion of time costs for consumption and pecuniary prices to leisure does not affect the basic predictions for labor supply.  Money and time are completely substitutable for each other in production when, at any feasible ratio of time and money used, it is possible to substitute more of one input for the other, as is assumed in household production models with Cobb-Douglas household production functions.  

The assumption of complete substitutability of inputs in the household production function may be a nontrivial assumption for labor supply, particularly in situations of poverty.  It assumes there are no limitations in how time and money can be combined to produce utility.  This assumption about technology is not easily amenable to direct testing since we only observe a subset of possible feasible inputs at any point in time and what is observed is subject to what is rational.  Conversely, excluding the theoretical possibilities of pure consumption and leisure does not assist in ascertaining what is the case empirically, specially since what is feasible is subject to change over time.  However, the difficulty in pinpointing what is possible at any point in time does not affect the qualitative implications for labor supply of theoretical restrictions as to what is possible.

It should be acknowledged that the observation of individuals willing to supply a significant positive number of hours of labor to the market at lower wages is also consistent with the implications of fixed-costs of work models.  Fixed-costs of work are costs that must be born if and only if one decides to supply a positive number of hours to the labor force.  A good overview of fixed-costs of work models is given in Killingsworth (1983) on pages 23-28.  Both models set out situations where cost-constraints make working lower levels of hours infeasible, or undesirable.  The major difference is that, while a fixed cost of work model leaves the option to choose not to work
 as a theoretical possibility, the time allocation model potentially removes it from the locus of rational labor supply responses to wage offers.  

The only other paper that appears to have dealt with the implications of Gary Becker's time allocation model for labor supply is Stern (1986).  In his comprehensive review of properties of different functional forms for labor supply, Stern graphically illustrates that, with a CES (Constant Elasticity of Substitution) utility function and a negative unearned income, leisure can "become a normal good for individuals with high hours of work (pp.162-163)."  Stern also proves for LES (Linear Expenditure System) utility with positive time costs of consumption that the hours worked will go to zero as the wage goes to infinity.  There also may be no positive wage where the hours worked is zero if the time to money endowment ratio is too high, (pp.186-187).  This is consistent with the results found here.  However, Stern does not explore this possibility any further.  He does not point out how this property coincides with his earlier finding in Atkinson et al (1981) where a direct incorporation of Becker's theory led to the finding of a similar nonlinearity in labor supply.  Atkinson et al (1981) find that, while the estimated labor supply curve was largely negatively-sloped for British workers, it becomes positively sloped for higher wages.   Stern also does not prove his results under a generalized set of assumptions about utility and the production process.  

The Model


This paper distinguishes its model from existing versions of Becker's theory of time allocation by expanding the set of sets of feasible time-money ratios for the production of goods for final consumption to include any subset of the positive real numbers.  Attention is given to the cases where the extreme values of the set of feasible input ratios are not positive infinity and zero since, in these cases, any additional consumption will always require additional inputs of both time and money.  To simplify the presentation of the potential complexity introduced by expanding the production functions considered and to emphasize that this is a labor supply model, the household production (or individual time-allocation) problem is rewritten as,

maximize U(L, C) subject to

 tL(w) L+tC(w) C+H=1

 pL(w) L+pC(w) C=w H+A

with the usual non-negativity constraints for L, C and H.  

Here, an individual's time and income for a period are decomposed into the amounts used for Leisure (L), Consumption (C) and Work (H).  Rationality in production makes the amount of time and money spent producing a unit of Consumption and Leisure, or tC(w), tL(w), pC(w) and pL(w), functions of the wage offer.  The requirement of time and money inputs for all final goods guarantees that the above time and money costs are positive
.  The positive time and money costs for both Consumption and Leisure permit one constraint to dominate if the agent is unable to substitute between the inputs in the production of any good.  Hence, in the proofs below, the distinctive prediction that technology will dominate preferences in determining the slope of labor supply curves can only be made when the wage offer approaches zero or infinity.   

A Generalized Proof of the Distinctive Features of the Becker Model.

Backward Bend: A proof that labor supply curves will be negatively-sloped for higher wage levels consists of making the simple observation that, as the wage gets large, the budget constraint becomes no longer binding. The maximization problem becomes subject only to the time constraint.  Thus, if 
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 then the hours of work supplied to the labor force will be zero asymptotically.  This guarantees that the labor supply curve will bend backwards at some point if, at any wage level, it was upward sloping.  

If 
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, as is the case when the inputs into the household production are assumed to be completely substitutable, then, as in the standard case, we can no longer sign the slope of the labor supply curve when the wage offer gets large.  It depends upon preferences.  

Forward Bend: A generalized proof can also be made for when the labor supply curve will be negatively-sloped as the wage gets small.  It requires that U(L, C), is concave with both L and C normal while UL (0, C)=
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 so as to ensure that the first order conditions will hold.  To simplify the algebra, the above average cost equations can be replaced with constants representing their limits: 
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.   As the wage rate approaches zero, either the budget or time constraint will dominate the maximization problem.  So utility is maximized with respect to 


[image: image13.wmf]*

L

p

 L + 
[image: image14.wmf]*

C

p

C=A or 
[image: image15.wmf]*

L

t

 L +
[image: image16.wmf]*

C

t

C+H=1. Here we assume that A>0.  Since workers are indifferent to hours worked, ceteris paribus, when the budget constraint dominates the maximization problem the hours worked will become a slack variable in the time constraint.  This guarantees that 
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C+H=1 as the wage approaches zero.  

If the reservation wage is equal to zero, as is the case when unearned income is insufficient to consume the entirety of the time endowment in the most time-intensive activity, (
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 >A), then it follows that a positive level of hours will be supplied as the wage approaches zero.  This indicates that the budget constraint will dominate as the wage approaches zero.  Hence, an increase in the wage, by increasing income, will increase both Consumption and Leisure since they are normal goods.  However, since the time constraint is necessarily binding, it also follows that 
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<0.  Otherwise, if the reservation wage, wR, is positive then 
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H=0 and the labor supply curve must necessarily be upward sloping as it approaches the reservation wage.

If A<0 then the proof is similar to the above proof that the labor supply curve is negatively-sloped for higher wages.

An Investigation of the Properties of Labor Supply Curves with "Nice", or 

Constant Elasticity of Substitution, Preferences under the Becker Model


 It is well established that under homothetic preferences, labor supply curves in the standard model can be monotonically upward-sloping or backward-bending.  The set of possible labor supply curve shapes, maintaining the assumption of nice preferences, changes when all consumption requires positive time and money costs.  In this framework, the utility maximization problem becomes...

Maximize 
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The parameters tC , pL represent the average time cost of consumption and the average money cost, or pecuniary price, of leisure, respectively. In the standard labor supply model, these parameters are set equal to zero. 

The features that determine possible shapes when there are positive time costs to all consumption are the degree of substitutability between Consumption and Leisure, , and whether unearned income, A, is sufficient to provide for consumption of leisure for the entirety of the time endowment, pL.  The impact of the two factors on the possible shapes of the labor supply curves is examined below.  The thinner curves reflect the case when 
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=.5.  The smooth and discontinuous curves illustrate the respective cases where A=.6>pL and A=.2<pL.  The other parameters are assigned the values 
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Figure 1

Possible Labor Supply Curve Shapes 

With Time Costs of Consumption and Pecuniary Costs of Leisure
[image: image29.wmf]-0.2

0.2

0.4

0.6

Hours

0.5

1

1.5

2

2.5

3

3.5

Wage



This graphically demonstrates that, given CES preferences and positive time and money costs for all utility-producing activities, labor supply curves can be backward-bending, monotonically downward-sloping, or both backward and forward-bending.   It is proved in appendix B that this exhausts the possibilities.  It should be noted that while it has been proven that labor supply curves will be negatively-sloped for lower wages when unearned income is lower than the cost of consuming Leisure for the entirety of their time endowment, this does not imply its converse.  This still depends upon the relative strengths of the substitution and income effects
.  

An Investigation of the Comparative Statics for Labor Supply


The economic significance of the predictions depend on both the implications for economic activity of the existence of negatively-sloped labor supply curves, and on the proportion of all individuals who are operating on a negatively-sloped portion of their labor supply curve.  This opens up the question as to how the domain of wage offers corresponding to the upward-sloping portion of the labor-supply curve is affected by changes in unearned income and other parameters of the problem.  

It is easier to look at how the exogenous parameters affect the bends in the labor supply curve since, as shown in the last section, a CES preferences and constant time and money costs of consumption
 limit the number of bends in labor supply curve to at most two.  It can be shown that an increase (decrease) in unearned income will augment (diminish) the range of wages for which the labor supply curve is upward sloping by both lowering (raising) the wage level at which the labor supply curve bends forward and raising (lowering) the level at which it bends backwards.  It is also proven that a decrease (increase) in the pecuniary price of leisure will have the exact same qualitative effect as an increase (decrease) in unearned income on the bends in the labor supply curve. 

Additional effects proven are that if leisure and consumption are substitutable that a decrease in the time cost of consumption, or a change in preferences toward money-intensive consumption for individuals with a preference for leisure, will act to lower the wage level at which the labor supply curve bends forward.  No additional discernible effects on the shape of the labor supply curve are noticeable for these parameters.

Relevance of the Model


It may be argued that this model is not relevant for developed countries.  It may not be relevant to situations where the majority of the population has some access to a safety net as a source of unearned income or relatively few workers’ potential incomes exceeds the amount needed to purchase the optimal bundle of goods given their time endowment.  In which case, the model's implications are not different from standard theory.  To say that an individual's labor supply curve will bend backwards or forwards at some point does not imply that it will do so at observed wage levels (and one can potentially learn about new money-intensive tastes that would prevent one’s labor-supply-curve from bending backwards).  Hence, the above theory's empirical relevance depends upon the breadth and depth of potential resources available to workers; whether or not workers are able to make viable exit threats.  It is an empirical question. 

Clearly, in developed countries today, many workers are more likely to have viable exit threats.  However, in the past, there have been situations where many workers’ behavior may have been better characterized by the above theory than by the standard theory.  If Economics aspires to explain economic behavior with generality then it should be able to explain diverse forms of economic behavior that occur over time, without resorting to explanations involving differences in tastes.  Becker's generalization of labor supply appears to make this possible.  

Additional Predictions of the Model
The time-allocation model implies that a change in labor supply behavior over time need not be attributed to changes in tastes.  In the past, the “iron law of wages” may have been empirically valid, with workers inelastically supplying as many hours, including the hours of their children, as were feasible for them
.  But wages and living standards did rise and, over time, the hours of work did tend to fall.  The model predicts that, as many workers became able to "afford" a positive reservation wage, they also came to exert more positively-sloped labor supply curve behavior.  

However, the model also predicts that positively-sloped labor supply behavior is not a permanent trait of workers.  A significant shock to the value of workers’ unearned assets, not unlike what occurred during the Great Depression, or a decline in the real earnings of lower skilled workers may induce a reversion to negatively-sloped labor supply behavior.  

The model makes additional predictions. One prediction is that there is significant potential for heterogeneity in labor supply elasticities independent of differences in tastes.  Even if the majority of a population exhibits positively-sloped labor-supply behavior, there still may remain a portion of the population with negatively-sloped labor-supply curve behavior.  Another prediction is that access to government programs, social networks and personal equity help to smooth labor market operations by ensuring that workers have a positive reservation wage
.  Finally, the model predicts that a rise in workers’ wages and access to additional forms of wealth over time should necessitate an evolution of labor market institutions.  In the past, reductions in competition between workers through labor market institutions, such as workweek restrictions, minimum wages or unions, may have been socially justifiable given the negatively-sloped labor-supply curve behavior of workers.   However, if more workers come to exercise a more viable exit threat by virtue of their ability to afford to search for a better job or to choose not to work for a period, the model predicts that the need for these institutions would decline.   
How Would One Test this Theory against the Standard Theory?


The chief testable implication here for labor supply
 is whether an increase in an individual's wage may move her/his labor supply behavior from being well characterized by negatively-sloped to positively sloped labor supply curves.  Hence, an ideal test would measure how a substantial change in the return to work affects the slope of an individual's labor supply curve in response to a change in their wage.  This could be estimated by measuring the Marginal Rate of Substitution(MRS) between Income and Leisure before and after an exogenous change in tax policy or social program.  An independent measurement of the MRS was introduced by L. F. Dunn (1979), based on a comparison across individuals of how much they would be willing to give up in terms of income and time for a small benefit that they currently did not receive.  With data of this sort, it would be possible to observe whether the increase in wage affected a shift toward positively sloped labor supply behavior.  Another way to improve labor-supply measurement would be through the use of extensive randomization like that which was used for the negative-income-tax experiments.  

Alternatively, if nonparametric analysis was employed to estimate labor supply curves, then the finding of a forward bend, like that found in Atkinson et al (1981), Hurd (1976) and Kurz et al (1974), could be seen as support for Becker's generalization of labor supply.   Unfortunately, as pointed out by Heckman (1993), serious, non-classical measurement error in reported weeks and hours worked bias the measurement of aggregate labor supply elasticities.  If the influence of measurement error was reduced, then one could conceivably test for regularities in how labor supply elasticities may change with changing circumstances.  Assuming that intertemporal considerations do not weigh too heavily on current labor supply, it would be expected that the elasticity of labor supply would be pro-cyclical, owing to the variation in unearned income and wages.  

Conclusion

This paper demonstrates that Becker’s generalization of the standard labor supply model genuinely expanded the set of analytical possibilities for labor supply behavior.  It shows that if there are limitations to the extent to which time and money can be substituted for each other in production of final consumption goods then negatively-sloped labor supply behavior can be induced by the diminution of ability to transfer between time and money inputs.  This is shown to be true regardless of the form of preferences.  It demonstrates how the standard theory depends critically upon the assumption that time and money are completely substitutable for each other.
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Appendix A

The assumption that time cannot be completely substitutable for money and money cannot be completely substitutable for time implies that there will always be a positive money and time costs for all production for final consumption.

The quantity of final output for Consumption or Leisure, C or L, is a function of time and money inputs, 
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 (as is the case with pure consumption).  The more general form of production functions considered here allows 
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.  Based on the assumption that C(TC, MC), L(TL, ML) are homothetic, we can rewrite the euler's conditions as...

Lt tL(w)+Lm pL(w)=gL(w), Ct tC(w) + Cm pC(w)=gC(w)

where Lt, Lm, Ct, Cm are the partial derivatives of the leisure and consumption production functions and tC(w), tL(w), pC(w) and pL(w) are average amounts of time and money spent producing Consumption and Leisure and gL(w), gC(w) are continuous, positive functions of the wage.  If the production functions were homogenous then gL(w), gC(w) would be positive constants.  So long as a household or individual has the ability to substitute further between money and time in the production of final goods, the average inputs will adjust themselves for a change in the wage.  But if 
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, the production function,(C in this case), will be locally characterized with partial derivatives, Cm=0 and Ct>0.  By combining these partial derivatives with the above Euler Conditions, it is trivial to show that the average time cost of consumption, tC(w), will always be positive.  Similarly, if 
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, the production function, (L in this case), will be locally characterized with partial derivatives, Lm>0 and Lt=0.  As before, there will always be a positive pecuniary cost of leisure.  This implies that there will remain positive pecuniary costs to leisure and consumption, pL(w),pC(w) >0, as the wage approaches zero, assuming some production is still possible or A0.  It also implies that there will remain time costs to any consumption, tC(w), tL(w)>0, as the wage approaches infinity.  

Appendix B

Labor Supply Curves under Constant Elasticity of Substitution Preferences with fixed time costs for Consumption and money costs for Leisure will have at most 2 local optimas or bends.

To establish that the taxonomy of shapes for labor supply curves is exhaustively examined in this paper, we look at how many bends can exist for a labor supply curve.  To study these bends, we solve for the equilibrium hours supplied...
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By differentiating equation 1 with respect to wage and setting the slope equal to zero and simplifying by removing terms such as the denominator of equation 1 and multiplying both sides by -1, it can be established that  
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is the algebraic expression for the existence of “bends” in the labor supply curve.  To simplify the above expression even further, we substitute u=
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<0.  Since the left hand side of equation three allows us to detect whether the labor supply curve will have local minima or not.  Or, whether or not the labor supply curve will bend or change its direction for a change in the wage offer.  If the left-hand side of equation 3 is always negative then the labor supply curve will be monotonically negatively sloped.  The left-hand side can be guaranteed to be negative, since u>0, if unearned income is insufficient to cover the cost of consuming leisure all day long, or 
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<0.   Alternatively, the potential number of bends in the labor supply curve can be limited to one or two if the second or third derivative of equation 1 is signable for all values of w.  This can also be proven with the first and second derivatives of the right hand side of equation 3 since the terms removed were all positive and our interest is only in the signs of the derivatives for the labor supply curves.  

If 
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is always negative.  This signifies that there can be at most one bend in the labor supply curve if there is sufficient unearned income to consume leisure for the entirety of the time endowment.  

 
If 
[image: image55.wmf]L

p

A

-

<0 and >1, the case when <1 was handled earlier, then the first derivative of equation 4,
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is always positive.  This implies a maximum of two bends in the labor supply curve when there is not sufficient unearned income to consume leisure for the entirety of the time endowment and consumption and leisure are substitutable.  

This rules out the possibility of more than two bends existing in a labor supply curve.  The existence of positive time costs to all consumption guarantees that a labor supply curve will be negatively-sloped as the wage offer gets large.  This, in conjunction with the maximum of two bends, ensures the basic shapes a labor supply curve can take.  

Appendix C

An Increase in Unearned Income will eventually make Labor Supply Curves Positively-Sloped for Low Wages.

The main proof showed that if unearned income is insufficient to provide for spending the entirety of the time endowment in consuming the most time-intensive bundle of goods available that labor supply will be negatively sloped as the wage approaches zero.  The converse of this is not true.  If consumption and leisure are not substitutable, or -1<0, then the labor supply curve can still be monotonically decreasing even when unearned income, A, is greater than the cost of leisure, pL.  However, it can still be shown that increasing unearned income does eventually make the labor supply curve positively sloped for some lower wage offers.

If we look at the numerator of the first derivative of labor the labor supply equation,
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then, since the denominator is always positive and independent of unearned income, we can proof the above by showing that for when w0 there exists an A where the above will be positive, or there there exists an A where...
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In the above, the second two terms that are negative do not include A.  The remaining terms are increasing linearly in A.  Since the negative terms are finite, then there will exist an 
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so that the labor supply curve will be positively sloped for very low wages.  

Appendix D

The Comparative Statics of how the Exogenous Parameters affect the Shape of Labor Supply Curves.

Let wb be the wage at which the labor-supply curve bends backwards, or shifts from positively sloped to negatively sloped as the wage increases, and wf be the wage where the curve bends forward, or similarly shifts from negatively sloped to positively sloped.  

Based on the previous proof, we know that both bends will exist when -1 and 
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>0.  Thus, we need to be able to differentiate between the two bends.  This can be done by examining the second order conditions or by totally differentiating the above first order condition with respect to wage.  

Doing this gives us...
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, or after substituting in  for 
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Since wb is a local maximum, the second derivative should be positive and 
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.  Whereas, since wf is a local minimum, 
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.  These inequalities permit us to distinguish between the two bends in the following proofs of the comparative statics effects of changes in exogenous parameters.  

Here we totally differentiate the first-order condition with respect to A to find 
[image: image67.wmf]A

b

w

¶

¶

,
[image: image68.wmf]A

f

w

¶

¶

.  


[image: image69.wmf]0

)

1

(

)

)

(

2

(

1

1

1

)

(

1

1

)

1

(

=

-

+

-

¶

¶

¶

¶

-

+

¶

¶

¶

¶

+

¶

¶

¶

¶

-

-

-

+

¶

¶

¶

¶

-

-

-

-

-

C

t

u

A

w

w

u

L

p

A

A

w

w

u

u

C

t

A

w

w

u

u

C

t

A

w

w

u

u

A

L

p

u

e

e

e

b

b

e

e

b

b

e

e

b

b


or


[image: image70.wmf])

2

)

1

(

1

)

((

)

(

/

)

)

1

)(

1

(

)

1

(

(

)

2

(

e

b

b

e

b

e

b

e

b

e

b

b

e

b

-

-

×

×

-

+

-

-

×

+

-

¶

¶

-

-

-

×

-

+

=

¶

¶

u

C

t

u

L

p

A

u

u

u

w

u

C

t

u

u

A

w

..  

The numerator will be negative since the second term in the parenthesis, (1-)  u, is greater than the third term (1-) (-1) tC and 
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Since equation 3 will be positive for wb and negative for wf by the second order conditions, it follows that 
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Qualitatively, this implies that the length of the portion of the labor-supply curve that is upward-sloping is positively related to the level of unearned income.  Even if tC, pL are set equal to zero this still holds true for the backward bend.  That is labor supply curves will still bend backwards at higher wage levels when an individual's unearned income is increased.  This indicates that the elasticity of labor supply can vary with exogenous changes in wealth.   

Now we totally differentiate the first-order condition with respect to pL to find 
[image: image76.wmf]L

p

b

w

¶

¶

, 
[image: image77.wmf]L

p

f

w

¶

¶

.


[image: image78.wmf]0

)

1

(

)

)

(

2

(

1

1

1

)

(

1

1

)

1

(

=

-

+

-

¶

¶

¶

¶

-

+

¶

¶

¶

¶

+

¶

¶

¶

¶

-

-

-

+

¶

¶

¶

¶

-

-

-

-

-

-

C

t

u

L

p

w

w

u

L

p

A

L

p

w

w

u

u

C

t

L

p

w

w

u

u

C

t

L

p

w

w

u

u

A

L

p

u

e

e

e

b

b

e

e

b

b

e

e

b

b


or


[image: image79.wmf])

2

)

1

(

1

)

((

)

(

/

)

)

1

)(

1

(

)

1

(

(

)

2

(

e

b

b

e

b

e

b

e

b

e

b

b

e

b

-

-

×

×

-

+

-

-

×

+

-

¶

¶

-

-

-

×

-

+

-

=

¶

¶

u

C

t

u

L

p

A

u

u

u

w

u

C

t

u

u

L

p

w


. 

The above expression is the opposite of the partial derivative with respect to unearned income.  This gives the implication that changes in the pecuniary price of leisure has a similar, but opposite, effect to changes in unearned income.  Hence, anything that affects increases the price of leisure, or the minimum cost of living, would have a similar impact for labor supply as a drop in unearned income.  

Now we totally differentiate the first-order condition with respect to tC to find 
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If 
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<0, then the second term in the denominator is negative and the numerator and the first term in the denominator only need to be signed.   If 
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 if >1.  

Then, since 
[image: image88.wmf]w
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<0, we have four negatives which makes a positive.  Hence a decrease in the time cost of consumption, when consumption and leisure are substitutable, will make the wage level at which labor supply becomes positively sloped become lower.  

The rest of the cases do not show any predictions that are independent of tastes.  There does no appear to be a clear impact on the point at which a labor supply curve bends backwards by a change in the time cost of consumption.  

Now we totally differentiate the first-order condition with respect to 
[image: image89.wmf]b

 to find 
[image: image90.wmf]b

¶

¶

b

w

, 
[image: image91.wmf]b

¶

¶

f

w

.


[image: image92.wmf]0

)

)

(

2

(

1

1

2

1

)

(

1

)

(

2

)

1

(

)

1

(

1

=

¶

¶

¶

¶

-

-

¶

¶

¶

¶

-

¶

¶

¶

¶

-

-

-

+

-

+

¶

¶

¶

¶

-

-

-

-

-

-

-

b

b

e

b

e

b

b

e

e

b

b

e

b

b

e

e

b

w

w

u

A

L

p

w

w

u

u

C

t

w

w

u

u

t

u

C

t

w

w

u

u

A

L

p

u

A

L

p

C


or


[image: image93.wmf])

)

1

(

1

)

((

)

(

)

1

(

/

)

2

)

1

(

2

2

)

((

2

)

2

(

C

t

u

L

p

A

u

u

u

w

u

C

t

u

L

p

A

u

w

×

-

-

+

-

×

-

-

-

¶

¶

×

-

+

×

-

=

¶

¶

b

b

e

e

b

e

b

b

b

b

b

e

b

.

If we assume that u>1 and >1/2 and >1 this represents the forward bend occurring for the lower range of wages among individuals with a preference for leisure but a fair amount of substitutability between leisure and consumption.  Based on these assumptions we can show that the denominator is positive since 
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<0.  However, for the forward bend 
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Given the assumptions made earlier, the above upper bound can be shown to be negative.  

Thus, the numerator will also be positive and for this particular case, the wage for which the labor supply curve bends forward will decline with a shift in preferences toward less time-intensive consumption.  Qualitatively, this implies that leisure-loving, low-wage individuals who behave consistently with locally negatively-sloped labor supply curves may be induced to change their behavior if their preferences are altered to favor more money-intensive consumption.  

Otherwise, there does not appear to be any obvious impact of a change in preferences on the shape of the labor supply curve.   

� EMBED Equation.3  ���





� EMBED Equation.3  ���








� Work is defined, here, as all activities engaged in primarily for pecuniary gain.  


� It is shown under general assumptions in appendix A that when pure leisure and pure consumption are excluded as possibilities for time allocation that time inputs and money inputs for consumption and leisure will always be positive.  Or, in other words, the limits as w or as w0 of tC(w), tL(w), pC(w) and pL(w)will be positive.


� However, appendix C proves that the labor supply curve will become positively sloped for lower wages as unearned income rises.


� The constant costs of consumption simplification, relative to the more general framework presented earlier, is necessary since the algebraic proofs given in appendix D are quite complicated.  


� This takes an Anglo-American centric view of things.  Such progress was not present in all locations.  


� This prediction takes as given that everything takes both time and money (or access to purchasable resources).  


� As remarked earlier, Becker's generalization contains the same predictions as the standard theory when complete substitutability is possible.  
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