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This paper examines wealth and income inequalities in a simple neoclassical growth model with consumption externality. Unlike the conventional setups, we assume endogenous labor supply, heterogeneous preferences and heterogeneity of households initial asset holdings. We highlight that in presence of heterogeneous preferences, when labor supply is elastic, wealth inequality is not deterministic and an initially wealthy and more jealous household could be caught up by an initially less wealthy and less jealous household. Our study also reveals the existence of an additional condition to the reduction of wealth inequality and shows that there is reduction in wealth inequality if wealth is highly unevenly distributed.

These results are supported by our numerical simulations.

Introduction

People live within a social context, and care about how they are judged by others [START_REF] Ireland | Optimal income tax in the presence of status effects[END_REF]. Thus, they make economic decisions over consumption, savings and labor supply in part to affect such judgments. The possible reasons why people may have a concern for status are diverse.

First, this type of preference may be intrinsic or hard-wired, a fundamental human characteristic [START_REF] Hopkins | Running to keep in the same place: Consumer choice as a game of status[END_REF]. Second, economic agents can have an instrumental concern for status, that is, they do not value status itself but seek it because high status allows better consumption opportunities. 1 Keeping up with our neighbours is also valued as a worthy goal insofar as it acts as a desirable stimulus, impelling us to greater effort [START_REF] Barnett | Choosing to keep up with the joneses and income inequality[END_REF].

Dating back to [START_REF] Veblen | The theory of the leisure class[END_REF], 2 these comparisons with others were first modeled by [START_REF] Duesenberry | Income, saving, and the theory of consumer behavior[END_REF] as a determinant of aggregate consumption (García-Peñalosa and Turnovsky, 2008;[START_REF] Hopkins | Running to keep in the same place: Consumer choice as a game of status[END_REF]. Since then, social comparisons have been modeled by numerous studies in order to investigate their implications for a range of important issues like optimal taxation and Pareto-improving income tax policies, restrictions on working time [START_REF] Boskin | Optimal redistributive taxation when individual welfare depends upon relative income[END_REF][START_REF] Persson | Why are taxes so high in egalitarian societies[END_REF][START_REF] Ljungqvist | Tax policy and aggregate demand management under catching up with the joneses[END_REF][START_REF] Alvarez-Cuadrado | Envy, leisure, and restrictions on working hours[END_REF][START_REF] Ireland | Status-seeking, income taxation and efficiency[END_REF]; wealth and income inequalities (García-Peñalosa and Turnovsky, 2008;[START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF][START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF]; asset-pricing [START_REF] Gali | Keeping up with the joneses: Consumption externalities, portfolio choice, and asset prices[END_REF] and internalization of consumption externalities in a trade union setting [START_REF] Goenka | Existence of competitive equilibrium in an optimal growth model with heterogeneous agents and endogenous leisure[END_REF].

They are often referred to as "catching up with the Joneses" [START_REF] Abel | Asset prices under habit formation and catching up with the joneses[END_REF], "keeping up with the Joneses" [START_REF] Gali | Keeping up with the joneses: Consumption externalities, portfolio choice, and asset prices[END_REF], "jealousy" [START_REF] Dupor | Jealousy and equilibrium overconsumption[END_REF] or "envy" [START_REF] Eaton | The evolution of preferences and competition: a rationalization of veblen's theory of invidious comparisons[END_REF] for which different formulations can be found in the literature. 3 All of these studies share the basic assumption of interdependent preferences according to which people's utility depends on their social status. 4 However, there is little agreement on the nature of such social comparisons. Indeed, the social status may be measured by the relative consumption or leisure, relative or absolute wealth, relative or absolute income [START_REF] Tournemaine | Relative consumption, relative wealth and growth[END_REF]. 5 Studies on social status issues could also be classified in terms of analytical frameworks and assumptions related to labor supply. To our knowledge, except [START_REF] Konrad | Wealth seeking reconsidered[END_REF]; [START_REF] Barnett | Choosing to keep up with the joneses and income inequality[END_REF]; García-Peñalosa and Turnovsky (2008); [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF]; [START_REF] Futagami | Keeping one step ahead of the joneses: status, the distribution of wealth, and long run growth[END_REF]; [START_REF] Corneo | Status, the distribution of wealth, and growth[END_REF]; [START_REF] Kawamoto | Status-seeking behavior, the evolution of income inequality, and growth[END_REF]; [START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF], a large body of the literature on the social status issues use the representativeagent model with identical households and symmetric equilibrium. As a result, they do not give room to the social comparison behaviors of households in a satisfactory manner [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF] and catching up with Joneses's idea loses its appeal [START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF]. Furthermore, [START_REF] Carroll | Implications of wealth heterogeneity for macroeconomics[END_REF] show that representative agent models yield embarrassingly implausible (and empirically inaccurate) descriptions of consumption behavior. With regard to labor supply, the hypothesis of an endogenous labor supply has only been valued in [START_REF] Dupor | Jealousy and equilibrium overconsumption[END_REF], [START_REF] Fisher | Relative consumption and endogenous labour supply in the ramsey model: Do status-conscious people work too much?[END_REF], [START_REF] Barnett | Choosing to keep up with the joneses and income inequality[END_REF], [START_REF] Goenka | Existence of competitive equilibrium in an optimal growth model with heterogeneous agents and endogenous leisure[END_REF], [START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF], [START_REF] Tournemaine | Relative consumption, relative wealth and growth[END_REF] and [START_REF] Tsoukis | Status in a canonical macro model: Labour supply, growth and inequality[END_REF].

Few studies satisfy the assumptions of elastic labor supply, heterogeneity of households' preferences and their initial asset holdings. The framework of [START_REF] Barnett | Choosing to keep up with the joneses and income inequality[END_REF] incorporates both heterogeneity and endogenous labor supply. However, due to the feature of their model which is static, this framework fails to shed light on the connection between income inequality and aggregate saving. García-Peñalosa and Turnovsky (2008) make a assumption of heterogeneity through the asset holdings of households but still assume inelastic labor supply, identical and homothetic preferences. [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF] assume both heterogeneity of preferences and heterogeneity of households' initial endowments of capital, but the assumption of constant labor supply still continues to prevail in their framework. [START_REF] Fisher | Relative consumption and endogenous labour supply in the ramsey model: Do status-conscious people work too much?[END_REF] assume elastic labor supply, but due to homogeneity of their agents they do not deal with the distributional issues. [START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF] use an endogenous growth model where preferences are of catching up with the Joneses type and labor supply is endogenous. However their agents are heterogeneous with respect only of their initial endowments of capital.

The aim of our study is to make the studies dealing with the distributional issues, namely the studies of [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF]; [START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF]; García-Peñalosa and Turnovsky (2008), more general by introducing, into the same framework, labor flexibility, heterogeneity of households' preferences and their initial endowment of wealth. The extension to include heterogeneity aims at studying the dynamics of inequality; cross-sectional, or distributional phenomena by still using the neoclassical growth model [START_REF] Barro | and xavier sala-i-martin[END_REF][START_REF] Caselli | A representative consumer theory of distribution[END_REF][START_REF] Guvenen | Macroeconomics with heterogeneity: A practical guide[END_REF]. Furthermore, heterogeneity of households' preferences for relative consumption matters in the sense that some people are more driven than others by status absolute wealth, relative or absolute income considerations [START_REF] Tsoukis | Status in a canonical macro model: Labour supply, growth and inequality[END_REF]. There are also several rationales for using the assumption of elastic labor supply. 6 One of the rationales is that it allows to assess the implications of the status-seeking on the households' working time [START_REF] Fisher | Relative consumption and endogenous labour supply in the ramsey model: Do status-conscious people work too much?[END_REF], and then, its impacts on wealth and income inequalities. Furthermore, the dynamic behavior along the transition of worked hours, consumption and other economic variables may also change if leisure is an endogenous variable [START_REF] Ortigueira | A dynamic analysis of an endogenous growth model with leisure[END_REF]. Then assuming constant labor supply when studying the impact of consumption externalies on wealth and income inequalities may be misleading [START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF]. According to [START_REF] Karni | Aggregate and distributional effects of fair social security[END_REF], the variation in the supply of labor is the means by which individuals compensate for the inequality in the distribution of bequests. [START_REF] Turnovsky | Distributional dynamics in a neoclassical growth model: The role of elastic labor supply[END_REF] also recall that treating labor supply as fixed is likely to seriously overstate the amount of income inequality. The assumption of endogenous labor supply also matters since the effects of consumption externality on equilibrium determinacy depend on whether labor supply is elastic or inelastic (Alonso-Carrera et al., 2008). 7 Thus, by accounting for labor flexibility and the heterogeneity of households, our model allows us to shed new light on the link between households' status-seeking behavior and income and wealth inequalities through the impact of the first on labor supply. This channel seems intuitive and follows [START_REF] Cahuc | Social status and the overworked consumer[END_REF] : Agents acting individually choose their labor supply taking as given the choices of others. Since their welfare is postulated to depend on their social status -measured for example, by their income or consumption relative to average -agents have incentive to work more in order to get ahead of the others. Furthermore, since agents' preferences for relative consumption are different, they will have different incentives to work which in turn will influence theirs rankings in the distribution of wealth or income. For example, [START_REF] Barnett | Choosing to keep up with the joneses and income inequality[END_REF] show that a rise in the benchmark (average consumption) raises the marginal valuation of effective consumption over leisure; as a result, a rat-race participant responds by substituting out of leisure (into work), earning more income, and raising her own consumption.

Our main findings are follows : we highlight that in presence of heterogeneous preferences, when labor supply is elastic, wealth inequality is not deterministic and an initially wealthy household whose consumes more than he generates labor income could be caught up by the initially less wealthy household. Our study also reveals the existence of a additional condition to the reduction of wealth inequality and shows that there is reduction in wealth inequality if wealth is highly unevenly distributed. We also show that wealth inequality is less pronounced when preferences are heterogeneous and even less when preferences are heterogeneous and labor supply is elastic.

In the next section, we setup the analytical framework and study its different properties.

Sections 3 and 4 are devoted to the study of the dynamics of the distribution of wealth and income. For the comparative purposes, we briefly review the various models dealing with the consumption externality in section 5. In section 6, we do some numerical simulations while the remaining sections, 7 and 8, are devoted to discussion and some concluding remarks respectively.

The Model

Firms

We consider an economy with the initial capital stock k(0) > 0. The technology of production is given by y(t) = f (k(t), (t)); where y(t) is the amount of output that can be produced at the time t using k > 0 units of capital and > 0 units of labor. We denote by f k and f the marginal products of capital and labor; f kk , f and f k , f k being second and cross partials.

Assumption 1. The production function f : R 2 + → R + exhibits positive but diminishing marginal physical products, f k > 0, f kk < 0 and f > 0, f < 0; satisfies the Inada conditions, lim k→∞ f k = lim →∞ f = 0 and lim k→0 f k = lim →0 f = ∞ and is homogenous of degree 1, that is, ∀ ν ≥ 0, f (νk, ν ) = νf (k, ). Both factors of production are essential and complementary, that is f (k, 0) = f (0, ) = 0 and f k = f k > 0 respectively. In order to achieve a finite profit maximum, the condition f f kk -f 2 k = 0 is required.

The representative firm seeks to maximize the present value of profits taking as given the wage rate, w > 0, and the return to capital, r > 0. Since there is no adjustment cost, that dynamic problem is a sequence of static problems. Capital is not to depreciate and for simplicity, we take the output as the numéraire. Then, the profit of the representative firm is maximized if and only if :

w = f (k, ) r = f k (k, ) (1) 

Households

We assume that there is infinitely lived number of households which is normalized to 1. Labor supply is elastic and each household i is endowed with one unit of time which is split between leisure, l i and work, (1 -l i ). The instantaneous utility function of type i household is :

u i (c i (t), c(t), l i (t)) = 1 γ c i (t)c(t) -µ i l η i (t) γ with 0 < γ < 1 µ i > 0 η > 0 γη < 1 (2)
c i (t) denotes the private consumption of the type i and c(t) = 1 0 c i (t)di denotes the average consumption in the entire economy. 8 The parameter η denotes the elasticity of leisure in utility while the inter temporal elasticity of substitution is given by 1/(1 -γ).

In what follows, we will denote by u i 1 , u i 3 and u i 2 the marginal utilities derived by the individual from his own consumption and leisure and from the average consumption; u i 11 , u i 22 , u i 33 , u 13 and u 31 being the second-order and cross partial derivatives. Then, we may assume that :

Assumption 2. u i : R 3 + → R; is twice continuously differentiable, and has the following standard properties:

u i 1 > 0, u i 2 < 0, u i 3 > 0, u i 11 < 0, u i 33 < 0 and lim c i →0 u i 1 = ∞, lim c i →∞ u i 1 = 0, lim l i →0 u i 3 = ∞, lim l i →1 u i 3 = η c i c µ i γ .
The signs of parameters γ et µ i play a critical role in determining the effect of consumption externality. Indeed, there are many effects that consumption externality may have. Following [START_REF] Dupor | Jealousy and equilibrium overconsumption[END_REF], an increase in aggregate consumption may raise the marginal utility of individual consumption relative to leisure. Such an effect is referred to as keeping up with the Joneses. An increase in aggregate consumption may also lower an individual's utility level.

Such an effect is referred to as jealousy. Basing on García-Peñalosa and Turnovsky (2008) the following relationship between Keeping up with the Joneses and Jealousy also holds : the household will keep up with the Joneses if he is jealous and has an inter temporal elasticity of substitution less than one (γ < 0).

Since we are assuming that our households feels only jealous, then the condition u i 2 < 0 requires that γ > 0 and µ i > 0. The parameter µ i measures the extent to which each household is driven by jealousy. This parameter is specific to each individual and captures the idea of heterogeneous preferences. In addition to this source of heterogeneity, we also consider initial capital endowment assumed to be different between households. As [START_REF] Dupor | Jealousy and equilibrium overconsumption[END_REF] and [START_REF] García-Peñalosa | Consumption externalities: a representative consumer model when agents are heterogeneous[END_REF], we also assume that the direct positive effect of having more consumption is not dominated by the negative effect of the average external consumption, that is :

u i 1 + u i 2 > 0 hence c i (t) c(t) < 1 µ i (3)
Given the instantaneous utility function 2, the household's problem of maximization follows :

             max (c i (t),l i (t),k i (t)) ∞ 0 u i (c i (t), c(t), l i (t))e -ρt dt with 0 < ρ < 1 s.t ki (t) = w(t)(1 -l i (t)) + r(t)k i (t) -c i (t) k i (0) = k i,0 (4a) (4b) (4c) 
where the parameter ρ > 0 represents the household's rate of time preference which is the same for all households. Equation 4b is the budget constraint while equations 4c is a restriction on the household initial endowment of capital. Using current-value Hamiltonian method, the necessary conditions for (c i (t); l i (t); k i (t)) to be an optimal path are :

c γ-1 i (t)c -γµ i (t)l ηγ i (t) = λ i (t) (5) ηc γ i (t)c -γµ i (t)l ηγ-1 i (t) = λ i (t)w(t) (6) λ i (t)r(t) = ρλ i (t) -λi (t) (7)
and the transversality condition is given by :

lim t→∞ (k i (t)λ i (t)) e -ρt = 0 (8) 
The co-state variable, λ i , denotes the private utility price of capital. Equations ( 5), ( 6) and ( 7)

are the first-order conditions with respect to c i , l i and k i and the transversality condition (8) rules out that individuals incur debts for ever.

Differentiating equation ( 5) with respect to time and equating it with the equation (7) yields the modified Euler-equation ( 9).

(γ -1)

ċi (t) c i (t) -γµ i ċ(t) c(t) + γη li (t) l i (t) = λi (t) λ i (t) = ρ -r(t) (9) 
Since µ i is individual-specific, it follows that the growth rate of the shadow value of capital, λi (t)/λ i (t) varies according to individuals. Dividing equation ( 6) by equation ( 5), we also yield the consumption-leisure ratio equation (10) :

η c i (t) l i (t) = w(t) (10) 
This equation shows that the individual's consumption-leisure ratio depends on the wage rate which is common to all individuals. As a result, they will choose the same consumption-leisure ratio. After rearranging, equation ( 9) may be expressed as follows :

ċi (t) c i (t) = 1 1 -γ r(t) -ρ -γµ i ċ(t) c(t) + γη li (t) l i (t) (11)
Since the consumption rate is a decreasing function of the strength of jealousy, µ i , this equation means that jealousy discourages saving. Consider now the modified Euler-equation ( 9) and the derivative of equation ( 10) with respect to time for two individuals i and j. Then, we obtain that :

Proposition 1. Under preferences given by 2, even though the difference between growth rates of consumption of any two households i and j is always equal to the difference between growth rates of their leisure, the growth rates of consumption and leisure are specific to each individual.

Proof. See appendix A

This result is due to the assumption of heterogeneous preferences. Before carefully assessing the distributions of wealth and income, this result already suggests that heterogeneity of households' preferences may play a key role in the long-run distributions of wealth and income.

Characterizing of macroeconomic equilibrium

This section examines the existence of the equilibrium of our economy defined as :

Definition 1. The equilibrium is a sequence of variables (c i (t), l i (t), k(t), (t)) and a sequences of prices (w(t), r(t)) such that for given prices; (c i (t), l i (t), k i (t)) solves the household's problem of maximization; (k(t), (t)) solves the firm's problem of maximization; capital and labor markets clear; total output is equal to households' income; and each factor of production is paid at its marginal product.

Since our setting incorporates both heterogeneity of households' preferences and heterogeneity of their initial asset holdings, the dynamic behaviors of aggregate variables may be dependent upon the individual variables. Given these heterogeneities, finding a well-defined tractable equilibrium that characterizes the perfect-foresight competitive equilibrium of the economy is difficult. In order to be close to that perfect-foresight competitive economy and analyze the behavior of it, we proceed as in [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF] and we shall consider a central pseudo-planner who maximizes the weighted average of all households' utility functions subject to the constraints they are facing.9 This approach dates back to [START_REF] Negishi | Welfare economics and existence of an equilibrium for a competitive economy[END_REF] and implies that : "Maximizing the social welfare function also maximizes individual utility, that is everyone is at the maximum level of utility allowed by their initial endowments, if and only if the weights are equal to the inverse of individuals' marginal utility of income at that maximum". 10

Therefore, the existence of an equilibrium is equivalent to the existence of a maximum point of social welfare function. Since our central planner does not internalize the externality, a solution to his problem is called a pseudo-Pareto optimum [START_REF] Ghiglino | Poverty traps, indeterminacy, and the wealth distribution[END_REF]. The generalization of the Negishi approach is also the natural framework to analyze the effects of income inequality in a general equilibrium framework [START_REF] Ghiglino | Introduction to a general equilibrium approach to economic growth[END_REF] and to incorporate heterogeneity of consumers [START_REF] Kehoe | On characterizing equilibria of economies with externalities and taxes as solutions to optimization problems[END_REF]. Assume that the welfare weight of the household i is θ i with 0 < θ i < 1 and

1 0 θ i di = 1.
Then, the pseudo-planner's problem of maximization follows :

               max (c i (t),l i (t),k(t)) ∞ 0 e -ρt 1 0 θ i u i (c i (t), c(t), l i (t))di dt s.t k(t) = r(t)k(t) + w(t) 1 0 (1 -l i (t))di - 1 0 c i (t)di k(0) = k 0 (12a) (12b) (12c) 
where λ the co-state variable denotes the shadow value of aggregate capital. The first-order conditions to this problem of maximization are :

θ i c γ-1 i (t)c -γµ i (t)l ηγ i (t) = λ(t) (13) 
θ i ηc γ i (t)c -γµ i (t)l ηγ-1 i (t) = λ(t)w(t) (14) λ(t)r(t) = ρλ(t) -λ(t) (15)
And the transversality condition is :

lim t→∞ (k(t)λ(t)) e -ρt = 0 (16)
Since the felicity function is concave in private consumption and leisure, c i and l i , condition (13) shows that the optimal level of, consumption of household i is uniquely determined by :

c i (t) = c i (c(t), l i (t), λ(t)/θ i ) (17) Since c(t) = 1 0 c i (c(t), l i (t), λ(t)/θ i ) di,
there is a monotonic relation between c(t) and λ(t) and 10 See also [START_REF] Romer | Increasing returns and long-run growth[END_REF]; [START_REF] Van Geldrop | On the negishi approach to dynamic economic systems[END_REF]; [START_REF] Wang | Competitive equilibrium formation of marketplaces with heterogeneous consumers[END_REF]; [START_REF] Kehoe | On characterizing equilibria of economies with externalities and taxes as solutions to optimization problems[END_REF]; [START_REF] Ghiglino | Introduction to a general equilibrium approach to economic growth[END_REF]; [START_REF] Ghiglino | Poverty traps, indeterminacy, and the wealth distribution[END_REF]; Le [START_REF] Van | Existence of a competitive equilibrium in a one sector growth model with heterogeneous agents and irreversible investment[END_REF]; [START_REF] Stanton | Negishi welfare weights in integrated assessment models: the mathematics of global inequality[END_REF]; [START_REF] Goenka | Existence of competitive equilibrium in an optimal growth model with heterogeneous agents and endogenous leisure[END_REF]; [START_REF] Kiuila | Economic modeling approaches: optimization versus equilibrium[END_REF] for the use of such approach.

the aggregate behavior of the planning economy is described by :

k(t) = f (k(t), (t)) -c(λ(t)) (18) λ(t) = λ(t) (ρ -r(t)) (19) lim t→∞ (k(t)λ(t)) e -ρt = 0 (20)
Dividing equation ( 5) by equation ( 13) yields :

θ i = λ(t) λ i (t) (21) 
Since λ(t) and λ i (t) may be rewritten as λ(t) = λ(0)e -t 0 (ρ-r(τ ))dτ and λi(t) = λ i (0)e -t 0 (ρ-r(τ ))dτ , it follows that :

θ i = λ(t) λ i (t) = λ(0) λ i (0) (22)
implying that θ i is constant. Similarly, the ratio between the co-states variables λ i and λ j is constant over the time implying that :

u i 1 (c i (t), c(t), l i (t)) u j 1 (c j (t), c(t), l j (t)) = u i 1 (c i (0), c(0), l i (0)) u j 1 (c j (0), c(0), l j (0)) = λ j (0) λ i (0) (23) 
and

u i 3 (c i (t), c(t), l i (t)) u j 3 (c j (t), c(t), l j (t)) = u i 3 (c i (0), c(0), l i (0)) u j 3 (c j (0), c(0), l j (0)) = λ j (0) λ i (0) (24) 
Suppose that θ i takes the same value for all individuals such that θ i = 1. Then, the transversality condition (8) may be rewritten as :

lim t→∞ λ(t)k i (t)e -ρt = 0 (25)
Aggregating both side of this later yields the transversality condition (15) for the entire economy.

Since the aggregate dynamic system above is essentially the same as the standard one-sector optimal growth model, transversality condition is fulfilled and the social welfare weight of the individual is inversely proportional to its marginal utility, as reflected by ( 21); the pseudoplanning problem has a unique optimal solution which coincides with the competitive equilibrium and maximizes the individual utility. That proves the existence of our equilibrium.

Aggregate equilibrium dynamics

This section studies the aggregate equilibrium dynamics. As suggested by [START_REF] Turnovsky | Intertemporal and intratemporal substitution, and the speed of convergence in the neoclassical growth model[END_REF] and since we are interested in the trade-off in the short-run adjustment between capital and labor, the most convenient variables which describe the aggregate dynamics of our economy are aggregate capital stock, k(t), and aggregate leisure l(t). As all the individuals face the same wage rate, the derivative of equation ( 10) with respect to the time yields :

ċi (t) c i (t) - li (t) l i (t) = ċ(t) c(t) - l(t) l(t) = f k f k(t) k(t) k(t) - f f l(t) l(t) l(t) (26) 
where use the fact that the cost of labor is equal to its marginal product as given by the equation

(1). By also using equation ( 10), we may write the consumption as a function of k and l and the equation ( 18) becomes :

k(t) = f (k(t), (t)) -c(w(t), l(t)) (27) 
Aggregating both sides of equation ( 9) yields :

(γ -1)

1 0 ċi (t) c i (t) di -γ ċ(t) c(t) 1 0 µ i di + γη 1 0 li (t) l i (t) di = ρ -r(t) (28) 
Let

1 0 µ i di = μ.
Then combining equations ( 26) and ( 28) yields :

l(t) l(t) = f k -ρ -[1 -γ(1 -μ)] f k f k(t) -[1 -γ(1 + η)] 1 0 li (t) l i (t) di (γ -1) f f + γ μ 1 -f f l(t) (29) 
As it could been seen trough this equation, there is a negative relationship between consumption externality and the growth rate of leisure of the entire economy. This means that the more the household is jealous of others, the less is his consumption of leisure in the future. In a perfect competitive labor market where wages are responsive to variations in labor demand and supply, a decrease in the leisure time is associated with a decrease in the wage rate. This later is synonymous of a decrease in the opportunity cost of leisure. Given the trade-off between consumption and leisure as reflected in equation, one should expect a decrease in the households' incentives to supply more labor. However, since households are jealous of others in terms of consumption and given their budget constraint, they can afford to get a high level of consumption only at the expense of inefficient reduction in leisure.11 

Setting k = l = li = 0, the steady state can be summarized by the following relationships :

f ( k, ˜ ) = c (30) f k ( k, ˜ ) = ρ (31) ˜ + l = 1 (32)
Using the felicity function (2), it results from these relationships that :

k = αA ρ 1 1-α 1 -α η + 1 -α (33) l = η η + 1 -α (34) 
where k and l are the steady values of the capital and leisure. From these variables, we immediately see that the consumption externality characterized by the jealousy does not affect the steady-state outcomes of the decentralized economy. Furthermore, due to the monotonicity of the marginal product of capital and labor, these steady state outcomes are uniquely determined.

As 30) and ( 31), that :

f (k, ) = (1 -l)f + f k k, we infer from (
l > η 1 + η (35)
which is the lower bound on the steady state time allocation to leisure consistent with the feasible equilibrium. In what follows, we examine the stability of our economy with heterogeneous households. Linearizing equations ( 27) and ( 29) around the steady state, ( 31) and ( 30), yields the matrix-system (36) :

     k(t) l(t)      =      a 11 a 12 a 21 a 22           k - k l - l      (36) 
where

a 11 = f k - f k η l a 12 = f η l -(1 + 1 η )f ∆ = (γ -1) f f l + γ μ(1 - f f l) a 21 = 1 ∆ l f kk -a 11 f k f [1 -γ(1 -μ)] and a 22 = 1 ∆ l -f k -a 12 f k f [1 -γ(1 -μ)]
The determinant of this matrix-system is :

a 11 a 22 -a 12 a 21 = - 1 ∆ l f k f k -f kk f (1 + 1 η ) < 0
Proposition 2. There is no indeterminacy when labor supply is elastic and households' preferences are heterogeneous and exhibit jealousy.

This result demonstrates that our economy is a saddle point. It is in contrast with the result obtained by [START_REF] Alonso-Carrera | Can consumption spillovers be a source of equilibrium indeterminacy[END_REF], who concluded that consumption externalities are a source of equilibrium indeterminacy when the labor supply is elastic. Let us express the stable paths of capital and leisure as follows :

k(t) = k + (k(0) -k)e ξ 1 t (37) l(t) = l + a 21 ξ 1 -a 22 (k(0) -k)e ξ 1 t = l + (l(0) -l)e ξ 1 t (38) 
where ξ 1 < 0 is the stable eigenvalue of the characteristic polynomial given by :

ξ 2 -f k - f k η l + 1 ∆ l -f k -a 12 f k f [1 -γ(1 -μ)] ξ + 1 ∆ l f k f k -f kk f (1 + 1 η ) ( 39 
)
This later shows that the speed of convergence (-ξ 1 ) of our economy is influenced by the consumption externality. Analytically, this impact is intractable since the sign of ∂(-ξ 1 ) ∂ μ is indeterminate. 12 However, under some mild conditions on the parameter values as given in our numerical section, the speed of convergence decreases as the average degree of jealousy increases 13 .

Wealth distribution

This section examines the impacts of the heterogeneity of preferences and the heterogeneity of labor supply on the dynamics of the distributions of wealth. For the purpose of comparison, we explore first the distribution of wealth in the case of homogeneous preferences and endogenous labor supply and come back to the case of heterogeneous preferences later.

Homogenous preferences and elastic labor supply

In such a setting, consumption and leisure of each household change at the same rate. Thus, the levels of relative consumption and leisure of each agent, c i /c and l i /l, stay constant over the time and are determined by the initial distribution of wealth. Defining the relative wealth as the private wealth relative to the average wealth, i (t) = k i (t)/k(t), and using equations (4b) 12 Nakamoto (2009) also analytically derive the sufficient condition about the impact of preference externalities on the convergence speed and has not find an intuitive explanation to this condition.

13 See appendix D and (10), the dynamic of the relative capital stock follows :

˙ i (t) = w(k, l) k(t) 1 -l i (t) 1 + η η -(1 -l(t) 1 + η η ) i (40)
As the relative wealth is constant at the steady state; by setting ˙ i (t) = 0, we obtain the individual's steady state share of capital given as follows :

li

-l = ( l - η 1 + η )( ˜ i -1) (41) 
This later implies that the higher is an agent's steady-state relative capital stock, the more leisure he chooses and the less labor he supplies. As in Turnovsky and García-Peñalosa ( 2008), the factors contributing to this relationship is the linearity of the agent's labor supply as a function of his relative capital, and the fact that the sensitivity of labor supply to relative capital is common to all and depends upon the aggregate economy-wide leisure.

Linearizing equation ( 40) around the steady state and then integrating it with respect to time yield :

i (t) = ˜ i + 1 ρ -ξ 1 f k (1 -˜ i ) (l(0) -l) l e ξ 1 (t) (42) 
where term ξ 1 (the stable root when preferences are homogeneous) is used in order to make distinction with the stable root ξ 1 when preferences are heterogeneous. Here again, consumption externality impacts the distribution of wealth through its impact on the stable root ξ 1 . By considering equation (42) for any two individuals i and j, the difference between their relative wealth yields :

i (t) -j (t) = ( ˜ i -˜ j ) 1 + 1 ξ 1 -ρ f k (l(0) -l) l e ξ 1 t (43) 
which gives us the following proposition with respect to the distribution of wealth.

Assumption 3. The economy starts from below the steady state l(0) < l.

Proposition 3. Under assumption (3), if a household i is relatively wealthy than a household j in the long-run ˜ i > ˜ j , then he will remain so during the transition process i (t) > j (t).

Similarly, if a household i is relatively poor than a household j in the long-run ˜ i < ˜ j , then he will remain so during the transition process i (t) < j (t)

Proof. The term in square brackets of equation ( 43) is positive; therefore, the sign of i (t)j (t) depends on the sign of ˜ i -˜ j .

Thus, as in García-Peñalosa and Turnovsky (2008), we note that when preferences are homogeneous and identical, catching-up cannot occur at any point of the time. To explain this result, we rely on equation ( 11). Since households are identical in all except for their initial endowments of wealth, the negative impact of consumption on their saving is the same. As a result, their position in the distribution of wealth is unchanged.

Let us consider now the standard deviation of the distribution of wealth. This later is found by subtracting one from the equation ( 42) :

σ i (t) = δ(t) σi with δ(t) = 1 + 1 ρ -ξ 1 f k (1 - l(0) l )e ξ 1 t (44) 
where σ i (t) = i (t) -1, σi = ˜ i -1 are the standard deviations of relative wealth at time t and at the steady state. Differentiating (44) with respect to time yields the dynamics of wealth distribution below :

σi (t) = ξ 1 ρ -ξ 1 f k (1 - l(0) l )e ξ 1 t σi (45)
We have seen that δ(t) > 0 and ξ 1 < 0. Furthermore, given assumption (3),

ξ 1 ρ-ξ 1 f k (1-l(0)
l )e ξ 1 t < 0. Therefore, the sign of (45) depends on the sign of σi .

Definition 2. When σi > 0, we say that the household i ends up above the long-run average wealth and when σi < 0, we say that he ends up below the long-run average wealth.

Proposition 4. Given assumption 3, if σi > 0 ( σi < 0), then the divergence between the wealth of the household i and the average wealth always decreases (increases) σi (t) < 0 ( σi (t) > 0).

We therefore see through this proposition, as in [START_REF] Turnovsky | Distributional dynamics in a neoclassical growth model: The role of elastic labor supply[END_REF], that wealth inequality is decreasing over the time even if catching up cannot occur. We also learn from this proposition that the ranking of households according to their wealth remains independent of their own labor supply decisions when preferences are homogeneous.

Heterogeneous preferences and elastic labor supply

Let us now consider the case of heterogeneous preferences. Since, in this case, relative consumption and leisure change during the transition to the steady state, they may yield substantial effects on wealth and income distributions. To derive the relative wealth in this case, the relations between the individual and the aggregate variables are required. These relations satisfy :

l i -li = Ω i (l -l) ( 46 
)
k i -ki = Θ i (k -k) (47) 
where :

Ω i = li (1 -γ(1 + η)) ξ 1 A + a 12 ξ 1 -a 11 B A = -f k + a 12 f k f [γ(1 -µ i ) -1] + a 22 (γ -1) f f + γµ i l (1 - f f l) B = f kk + a 11 f k f [γ(1 -µ i ) -1] + a 21 (γ -1) f f + γµ i l (1 - f f l) Θ i = ki f kk -f k ( f k f -B A ) -B A f k f f -Ω i (ξ 1 -a 11 ) a 12 (f k -f k f f ) γ-1+γη li ξ 1 A + f ki η+1 η ξ 1 -ρ
Definition 3. We refer to the term Ω i as the share of the individual i in the available leisure time of the entire economy.

This term depends on the individual variables and parameters as reflected in A and B. It is smaller than unity (Ω i < 1) if both the individual and average leisure move into the opposite directions or if the desired leisure time of the household (l i -li ) is smaller than the available leisure time of the entire economy (l -l); and greater than unity (Ω i > 1) otherwise.

Linearizing (40) around the steady state (41) and using the equation ( 46), we obtain, after integration with respect to time, the relative wealth expressed as :

hi (t) = ˜ hi + f k 1 + η η ( ˜ hi -Ω i ) l 0 - l ξ 1 -ρ e ξ 1 t (48) 
where the subscript h stands for heterogeneity. Considering two individuals, i and j, the difference between their relative capital stocks gives :

hi (t) -hj (t) = ( ˜ hi -˜ hj ) (1 + f k 1 + η η l(0) - l ξ 1 -ρ e ξ 1 t ) -(Ω i -Ω j ) f k 1 + η η l 0 - l ξ 1 -ρ e ξ 1 t (49) Assumption 4. ˜ hi > ˜ hj .
In doing this assumption we are assuming that the household i is relatively wealthy than the household j in the long-run. Suppose that both assumptions 3 and 4 hold; it follows that : Proposition 5. The household i will be relatively rich than the household j throughout the transition process if :

1. his share in the available leisure time of the entire economy is less than that of the individual j, that is Ω i < Ω j .

2. his share in the available leisure time of the entire economy is greater than that of the individual j (i.e Ω i > Ω j ) and if

( ˜ hi -˜ hj ) (1+ f k 1+η η l(0)- l ξ 1 -ρ e ξ 1 t ) > (Ω i -Ω j ) f k 1+η η l 0 - l ξ 1 -ρ e ξ 1 t .
Proof. See appendix B Thus, we learn from the part (1) of this proposition that, if a household i is relatively wealthy than others in the long run, he will remain so during the transition phase if his share in the available leisure of the entire economy is less than that of others. From the part (2), we also observe that, due to the heterogeneity in the degree of jealousy, the catching-up between households i and j is the result of two offsetting effects : one related to their capital stocks and the other to their labor supply. This result also tells us that it is possible for a household to consume more leisure than others and remain relatively wealthier. However, this is only possible if the loss of wage income resulting from this behavior does not exceed the gains generated by the excess of his wealth over that of others. Unlike proposition (3), this proposition shows that wealth inequality is not deterministic and that the initially wealthy household whose consumes more than he generates labor income could be caught up by the initially poor household. It also highlights the role of labor in the distribution of wealth. Given the equation ( 49), the catching-up will occur if and only if :

t = 1 ξ 1 log   hj (0) -hi (0) + (κ i -κ j ) l 0 - l ξ 1 -ρ (κ i -κ j ) l 0 - l ξ 1 -ρ   > 0 and 0 < hj (0) -hi (0) (κ i -κ j ) l 0 - l ξ 1 -ρ + 1 < 1 ( 50 
)
where :

κ i = f k 1+η
η ( ˜ hi -Ω i ) and t is the time at which the keeping up will occur. Let us focus now on the dynamics of the distribution of wealth. Following the previous calculus in the case of homogeneous preferences, we also obtain the standard deviation of the distribution of capital in the case of heterogeneity, σ hi (t), by subtracting one from equation ( 48). This leads to the equation bellow :

σ hi (t) = σhi + f k 1 + η η l 0 - l ξ 1 -ρ e ξ 1 t ( σhi + 1 -Ω i ) (51) 
where σ hi (t) = hi (t) -1, and σhi = ˜ hi -1 is the standard deviation of the relative wealth at the steady state. Here again, we obtain the dynamics of the distribution of wealth by differentiating equation ( 51) with respect to time. So the dynamics of the distribution of wealth follows :

σhi (t) = ξ 1 f k 1 + η η l 0 - l ξ 1 -ρ e ξ 1 t ( σhi + 1 -Ω i ) ( 52 
)
From assumption 3, it follows that ξ 1

f k 1+η η l 0 - l ξ 1 -ρ < 0.
Thus, the sign of σhi (t) depends on the sign of σhi + 1 -Ω i . Note that the standard deviation of wealth σhi may be positive or negative and that Ω i may be greater or less than 1. Then, the following dynamics summarized in the table 1 may be found for the distribution of wealth when preferences are heterogeneous.

Table 1: Table of sign

Ωi > 1 Ωi < 1 σhi > 0 Decrease in wealth inequality σhi (t) < 0 0 < Ωi -1 < σhi Decrease in wealth inequality σhi (t) < 0 0 < σhi < Ωi -1 Increase in wealth inequality σhi (t) > 0 σhi < 0 Decrease in wealth inequality σhi (t) > 0 σhi < Ωi -1 < 0 Decrease in wealth inequality σhi (t) > 0 Ωi -1 < σhi < 0 Increase in wealth inequality σhi (t) < 0
The case where σhi < 0 deserves a special attention. This case means that there is a relativewealth poor in the long run and since σhi < 0, σhi (t) > 0 implies that σ hi (0) converges to σhi such that 0 > σhi > σ hi (0). In absolute terms, σhi < σ hi (0) and this situation implies that the long-run wealth inequality given by σhi is less than the initial wealth inequality σ hi (0). This justifies the cases where wealth inequality decreases even if σhi > 0 in the table 1.

Definition 4. When σhi > 0, we say that the household i ends up above the long-run average wealth and when σhi < 0, we say that he ends up below the long-run average wealth.

Thus, the following remarks can be made about the dynamics of wealth distribution when preferences are heterogeneous.

First, we note that the dynamics of the distribution of wealth described in proposition 4 is now subject to a condition which comes from the labor supply decision of the household.

Suppose that the assumption 3 holds. Then : Proposition 6. The divergence between the wealth of a household i and the average wealth decreases if σhi > 0 and Ω i < 1. Similarly, the divergence between the wealth of a household i and the average wealth decreases if σhi < 0 and Ω i > 1 .

Proof. When σhi > 0 and Ω i < 1, then σhi (t) < 0 as shown in the table 1.

Like the case of identical and homogeneous preferences, the economy will experience a reduction in wealth inequality when the long-run dispersion of wealth is positive (negative) and consumption of leisure from the private perspective is less (greater) than that from the social perspective. In terms of impact of consumption externality on leisure, it implies that the wealth gap between the household who is more jealous and relatively wealthy and the household who is less jealous and whose wealth corresponds to the average wealth tends to decrease during the transition phase. This result can be explained as follows : since the motive for relative consumption increases both consumption and labor supply, if the labor income generated by the more jealous household is not sufficient enough to compensate the decrease of his income or wealth related to the increase of consumption, the initially wealthy and more jealous household becomes more and more poor.

Second, when we consider a more complex situation, that is σhi < 0 and Ω i < 1, whether wealth inequality shrinks (expands) requires additional restrictions on the long-run dispersion of wealth. These restrictions are summarized in the following proposition : 14

Proposition 7. Suppose that the assumption 3 holds, σhi < 0 and Ω i < 1, then the divergence between the wealth of the household i and the average wealth :

1. decreases if he ends up below the long-run average wealth such that σhi < Ω i -1 2. increases if he ends up below the long-run average wealth such that σhi > Ω i -1

Here, the reduction or expansion of wealth inequality depends not only on the working decisions of households but also to the extent to which wealth is distributed. The main message emerging from this proposition is that, when households are relatively poor and consume less leisure from the social perspective, wealth inequality shrinks if the wealth is unevenly distributed from below the long-run average wealth. Result in the part 1 of the proposition is justified insofar as the factors of production are complementary. Thus, when households consume less leisure, they offer more labor and thus the amount of capital used to produce the single good increases. This result in the reduction of the marginal product of capital. Since the relatively wealthy households own more capital and supply less labor, this result in a more reduction of their wealth relative to that of others and the long run distribution of wealth narrows. Result

(2) could be similar to a situation where agents are almost identical in terms of wealth but end up distinguishing themselves from one another because of the different degrees of jealousy that characterize them. This result is in line of those results obtained in [START_REF] Ordabayeva | Getting ahead of the joneses: When equality increases conspicuous consumption among bottom-tier consumers[END_REF]. 15 It then demonstrates how important heterogeneity of households' reactions to consumption externality is in explaining wealth inequality. 16

14 Similarly, suppose that the assumption 3 holds and σhi > 0 and Ωi > 1, then the divergence between his wealth and the average wealth decreases if he ends up above the long-run average wealth such that σhi > Ωi -1; and increases if he ends up above the long-run average wealth such that σhi < Ωi -1.

15 In a series of five experiments they test the hypothesis that increasing equality actually increases consumption when people at the bottom of the distribution care about social position. They find that greater equality reduces consumption when consumers focus on the narrower possession gap, but it increases consumption when they focus on the greater position gains (i.e., when consumption is conspicuous, social competition goals are primed, and the environment is competitive) 16 The preference formulation in [START_REF] Barnett | Choosing to keep up with the joneses and income inequality[END_REF] captures this idea where some people, acting in their own self interest, choose to participate in the rat race, while others choose not to.

Since we are reasoning in a framework where labor supply is elastic, the distribution of wealth does not necessary coincide with that of income. So, the purpose of this section is to examine how income distribution behaves in this setting. Here again, there are two cases to consider : the case where preferences are homogeneous and the case where they are heterogeneous.

Homogeneous preferences and elastic labor supply

Let y i (t) = (1 -l i (t))w(t) + r(t)k i (t) be the income of the individual and y(t) = (1 -l(t))w(t) + r(t)k(t) be the average income at time t. With s(t) being the share of output accruing to the capital, the relative income of the household follows :

y ri (t) -1 = ( i (t) -1)s(t) + (1 -s(t)) 1 -l i (t) 1 -l(t) -1 (53)
Since l i (t) and l(t) growth at the same rate in that case, the following relationship is between l i (t) and l(t) found :

l i (t) = ω i l(t) (54) 
Then, the equation ( 53) may be expressed as follows :17 

y ri (t) -1 = σ i (t) 1 -(1 -s(t)) 1 + l(t) 1 -l(t) 1 - η l(η + 1) 1 δ(t) (55) 
Considering the equation ( 55) for two individuals i and j and using the equation ( 44), the difference between their relative incomes yields :

y ri (t) -y rj (t) = (σ i (t) -σ j (t)) 1 -(1 -s(t)) 1 + l(t) 1 -l(t) 1 - η l(η + 1) 1 δ(t) (56) 
Following the equation ( 56), whether the individual j could keep up with the individual i or not depends on the distributions of wealth in the long-run.

Defining σ y rhi as the standard deviation of the distribution of income, we express equation (55) as :

σ y ri (t) = σ i (t) 1 -(1 -s(t)) 1 + l(t) 1 -l(t) 1 - η l(η + 1) 1 δ(t) (57) 
Differentiating ( 53) with respect to time yields :

σy ri (t) = σi (t)s(t) -(1 -s(t)) σi 1 - η l(η + 1) l(t) (1 -l(t)) 2 (58)
This equation also shows that the dynamics of income distribution follows the dynamics of wealth distribution. Indeed, given 3, l(t) > 0. Then, σy ri (t) < 0 if σi > 0.

Heterogeneous preferences and elastic labor supply

Here again, the relations between the individual and the aggregate variables are required. Note that the relative income of the household in that case follows :

y rhi (t) -1 = ( hi (t) -1)s(t) + (1 -s(t)) 1 -l i (t) 1 -l(t) -1 (59)
Considering that equation for two household i and j, the difference between their relatives incomes yields :

y rhi (t) -y rhj (t) = (σ hi (t) -σ hj (t)) s(t) -(1 -s(t)) l i (t) -l j (t) 1 -l(t) (60) 
In contrast to the case of homogeneous and elastic labor supply, whether the individual j could catch up with the individual i or not depends not only on the distributions of wealth but also on the labor supply decisions of both individuals. Therefore, with l i (t) > l j (t) the individual i could be caught up by the individual j even if σ hi (t) > σ hj (t).

Let us consider now the distribution of income. The dynamics of the standard deviation of the relative income in that case is given by :

σyrhi (t) = s(t) σhi (t) + 1 -s(t) 1 -l(t) 1 -l i (t) 1 -l(t) l(t) -li (t) (61)
As in assumption 3, we also impose that l i (t) > 0. Given that, the reduction or the expansion of income inequality is not straightforward and depends on two offsetting effects tied to the individual's wealth and labor respectively.

Inelastic labor supply

In the previous sections, we have done our comparisons of the distributions of wealth and income using a framework somewhat different from the usual framework(s) for these types of analyses.

For the comparison purposes, we will now consider a widely employed framework : an economy with exogenous labor supply, in which households' preferences exhibit jealousy. In line with the previous sections, there are two cases to consider : a case where the only source of heterogeneity is the initial endowments of capital (García-Peñalosa and Turnovsky, 2008); and a second case where heterogeneity comes from both households' preferences and wealth [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF].

Inelastic labor supply and Homogeneous preferences

This analysis follows García-Peñalosa and Turnovsky (2008). The only difference between their model and ours is in the assumption made about the consumption externality. Indeed, preferences are "Keeping up with the Jones" type in their framework, whereas in our framework, they are "Jealousy" type. Suppose that all individuals supply one unit of labor inelastically, and that they maximize the following inter-temporal isoelastic utility function :

             max (c i (t),l i (t),k i (t)) ∞ 0 1 γ (c i (t)c -µ (t)) γ e -ρt dt with 0 < ρ < 1 0 < µ < 1 and 0 < γ < 1 s.t ki (t) = r(t)k i (t) + w(t) -c i (t) k i (0) = k i,0 (62a) (62b) 
(62c) Considering the following production function :

f (K) = AK α (63)
the dynamics system in this economy is given by :

K = f (K) -c (64) ċ c = f K -ρ 1 -γ(1 -µ) (65) 
Assuming that 0 < γ < 1, this system is a saddle point and the steady-state capital stock and consumption levels, K and c, are respectively determined by :18 

f K ( K) = ρ (66) c = f ( K) (67)
After linearizing ( 64) and ( 65) around the steady state ( 66) and ( 67), we express the stables paths of consumption and capital as follows :

K -K = (k(0) -K)e v 1 t (68) c -c = (ρ -v 1 )(K(0) -K)e v 1 t (69)
where v 1 is the stable eigenvalue. 19Let us focus now on the distributional consequences. Denoting by w i (t) = K i (t)/K(t) the relative wealth, the dynamics of the relative wealth in this setting is :

ẇi (t) = 1 K (f K K -f (K)) (w i (t) -1) + c w i (t) - c i (t) c(t) (70) 
implying that

f K K -f ( K) ( wi -1) = -f ( K) wi - c i (t) c(t) (71) 
Linearizing ( 70) around the steady state ( 71) and integrating the outcome with respect to the time yield :20 

w i (t) = wi + ( wi -1) f KK + 1 K (1 - f K f ( K) K)(f K -v 1 ) K(0) - K v 1 -ρ e v 1 t (72) 
Considering equation ( 72) for two individuals, it follows that :

w i (t) -w j (t) = ( wi -wj ) 1 + 1 + f KK f K K - f K f (K) K - v 1 f K (1 - f K K f (K) ) K(0) - K v 1 -ρ ρ K e v 1 t (73) 
Assumption 5. K(0) < K Then :

Proposition 8. w i (t) -w j (t) > 0 if wi > wj Proof. Assuming that A = 1, then 1 > -f KK f K K + f K f (K)
K and all the expression in square bracket is positive.

Therefore a household which is relatively wealthy than an other household in the long-run remains so during the transition process and catching up cannot occur. This result is similar to what we find in proposition 3 when homogeneous preferences and elastic labor supply are assumed.

Subtracting one from the equation ( 72), we find the standard deviation of the relative wealth given by :

σ wi (t) = σ wi 1 + 1 + f KK f K K - f K f (K) K - v 1 f K (1 - f K K f (K) ) K(0) - K v 1 -ρ ρ K e v 1 t (74) 
the dynamics of which is as follows :

σwi (t) = σ wi 1 + f KK f K K - f K f (K) K - v 1 f K (1 - f K K f (K) ) v 1 (K(0) -K) v 1 -ρ ρ K e v 1 t (75) 
Suppose that 5 hold. Then :

Proposition 9. σwi (t) > 0 if σ wi > 0.
Here again, the dynamics of the standard deviation of the relative wealth are subject to the same conditions when labor supply is elastic and household's preferences are homogeneous.

Defining the relative income of the household as y rwi (t), the relative income of the household in this setting may be expressed as :

y rwi (t) -1 = s(t)(w i (t) -1) (76) 
where s(t) is the share of capital in the output. Then, the differences between the relative incomes of two households is :

y rwi (t) -y rwi (t) = s(t)(w i (t) -w j (t)) (77) 
and the dynamics of the relative income is :

σyrwi (t) = s(t) σwi (t) (78) 
Then the income inequality increases when wealth inequality increases and decrease if not.

Thus, no matter what is assumed about labor supply, when preferences are homogeneous;

the dynamics of wealth and income distributions remain the same.

Inelastic labor supply and Heterogeneous preferences

The analysis conducted here is inspired by [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF]. The only difference comes from the specification of the felicity function since we assume "Jealousy" rather than conformism.21 Heterogeneity is from two sources : preferences and initial endowments of wealth.

Individuals supply one unit of labor inelastically, and maximize the following inter temporal isoelastic utility function :

             max (c i (t),l i (t),k i (t)) ∞ 0 1 γ (c i (t)c -µ i (t)) γ e -ρt dt with 0 < ρ < 1 µ > 0 and γ > 0 s.t ki (t) = r(t)k i (t) + w(t) -c i (t) k i (0) = k i,0 (79a) (79b) (79c) 
where the parameter µ is now individual-specific and indicates how each individual is driven by the jealousy. We consider the same production function as in (63). Then, the dynamics system in that case is expressed as follows :

K = f (K) -c (80) 
ċ c = 1 γ 1 0 µ i di f K -ρ + (γ -1) 1 0 ċi (t) ċi (t) di ( 81 
)
This system is also a saddle point and the steady-state capital stock and consumption levels, K and c, are respectively, determined by : 22

f K ( K) = ρ (82) c = f ( K) (83) 
After linearizing ( 80) and ( 81) around the steady state ( 82) and ( 83), we express the stable paths of consumption and capital as follows :

K -K = (k(0) -K)e z 1 t (84) c -c = (ρ -z 1 )(K(0) -K)e z 1 t (85) 
where z 1 is the stable eigenvalue. 23 Let us focus now on the distributional consequences. Denoting the relative welath by w hi (t) = K i (t)/K(t), the dynamics of the relative wealth in this setting is :

ẇhi (t) = 1 K [f K K -f (K)] (w hi (t) -1) + c(t) w hi (t) - c i (t) c(t) (86) 
implying that :

f K K -f ( K) ( whi -1) = -f ( K) whi - c i (t) c(t) (87) 
22 Indeed the determinant of this system is given by f ( K)

γ 1 0 µ i di fKK < 0. 23 z1 is the solution of the characteristic polynomial z 2 -fK z + f ( K) γ 1 0 µ i di fKK = 0.
Since c i (t)/c(t) changes during the transition process, we express the relations between individual capital (or individual consumption) and the aggregate capital as follows :

k i (t) -ki =   f KK ( ki -K) - ci 1-γ f KK 1- µ i 1 0 µ i di z 1   z 1 -ρ (K -K) (88) c i (t) -ci = ci 1-γ f KK 1 -µ i 1 0 µ i di z 1 (K -K) (89) 
Linearizing ( 86) around the steady state (87) and integrating the outcome with respect to the time yields : 24

w hi (t) = whi + V i K(0) - K z 1 -ρ e z 1 t (90) 
where

V i = 1 K     ( whi -1) f KK K + ρ -z 1 + (ρ -z 1 ) - ci f KK 1 -µ i 1 0 µ i di (1 -γ)z 1    
Considering equation ( 90) for two individuals, it follows that :

w hi (t) -w hj (t) = ( whi -whj ) + (V i -V j ) K(0) - K z 1 -ρ e z 1 t (91) 
Therefore :

Proposition 10. When V i < V j , whi > whj does not necessary imply that w i (t) -w j (t) > 0.

This proposition implies that if a household is relatively wealthy than an other household in the long-run, he does not necessary remain so during the transition process and catching up can occur. This result is also similar to what we find in proposition 5 when heterogeneous preferences and elastic labor supply are assumed.

Subtracting one from the equation ( 90), we find the standard deviation of the relative wealth given by :

σ whi (t) = σwhi + V i K(0) - K z 1 -ρ e z 1 t (92) 
the dynamics of which is :

σwhi (t) = z 1 V i K(0) - K z 1 -ρ e z 1 t (93) 
Suppose that assumption 5 hold. Then the sign of σwhi (t) depends on the sign of V i . With the production function given by equation ( 63), the term f KK K + ρ -z 1 is positive. Then, V i > 0

24 Here we use the relations 88 and 89.

assume that the individual i is less jealous than the average and has a degree of jealousy equals to µ i = 0.3 while that of the entire economy is 1 0 µ i di = 0.5. From the steady state conditions, it follows that K = 28, 1348, k = 13, 5464 and l = 0.5185 25 . For initial conditions, we set the initial values of aggregate capital and leisure at k 0 = 0.8 k and l 0 = 0.7 l. We set the long run distribution of wealth at σhi = 0.1 and to preserve comparability, we also assume the same value for σi , σ wi and σwhi . Then, it follows from equation ( 41) that li = 0.5399.

Figure 1 illustrates how the distributions of wealth and income behave under the several assumptions made about households' preferences and labor supply 26 . As it could be seen, there is always a decrease in wealth and income inequalities regardless the several assumptions. However, as catching up is a situation where the standard deviation of the distribution of wealth or income is equal to zero, only the cases of heterogeneous preferences offer us the possibility of a catching-up since the curves representing the standard deviations of wealth and income in such cases cross the x-axis and imply that their values take zero at a moment of time (σ hi (t) and σ whi (t) for the distribution of wealth and σ yrhi (t) and σ yrwhi (t) for the distribution of income).

This catching-up is soon when household labor supply is elastic and implies that wealth and income inequality are less pronounced when preferences are heterogeneous and labor supply is elastic. Thus, these results clearly show that wealth and income inequality are not deterministic and an initially wealthy household who is more jealous could be caught up by an initially less wealthy and less jealous household.

Making an one by one comparison between the distribution of wealth and the distribution of income we find that wealth is more equally distributed than income when preferences are homogeneous and labor supply is elastic (figure 2). The inverse is observed when preferences are homogeneous and labor supply is inelastic. When preferences are heterogeneous, income is always more equally distributed than wealth no matters assumptions about labor supply.

25 K = αA ρ 1 1-α
26 These distributions are given by σi(t), σ hi (t), σwi(t), σ whi (t) for the distribution of wealth and σyri(t), σ yrhi (t), σyrwi(t) and σ yrwhi (t) for the distribution of income and corresponding respectively to the assumptions of homogeneous and elastic labor supply (HoELS), heterogeneous and elastic labor supply (HeELS), homogeneous and inelastic labor supply (HoELS) and heterogeneous and inelastic labor supply (HeILS) 

Discussion

Our study has produced interesting results in terms of impact of consumption externality on the time paths of income and wealth distribution but also in term of dynamics of the economy in general. In this section, we wish to highlight these results with those obtained in the existing literature.

In term of determinacy, we show even though labor supply is elastic and inter temporal elasticity of substitution is high, consumption externality does not cause indeterminacy. If this result is in line with the results of other studies whose deal with consumption externality and labor supply [START_REF] Alvarez-Cuadrado | Envy, leisure, and restrictions on working hours[END_REF][START_REF] Fisher | Relative consumption and endogenous labour supply in the ramsey model: Do status-conscious people work too much?[END_REF]Kim, 2005;[START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF]; it is in contrast with the conventional wisdom [START_REF] Bennett | Indeterminacy with non-separable utility1[END_REF][START_REF] Alonso-Carrera | Can consumption spillovers be a source of equilibrium indeterminacy[END_REF][START_REF] Antoci | Local and global indeterminacy in an overlapping generations model with consumption externalities[END_REF][START_REF] Itaya | Consumption taxation, social status and indeterminacy in models of endogenous growth with elastic labor supply[END_REF][START_REF] Chen | Can consumption habit spillovers be a source of equilibrium indeterminacy[END_REF] according to which consumption externality and low relative risk aversion are sources of indeterminacy when labor supply is elastic. Indeed, in a single sector growth model with a production function that exibits increasing returns-to-scale, [START_REF] Bennett | Indeterminacy with non-separable utility1[END_REF] shows that the uniqueness of the equilibrium requires that household relative risk of aversion be greater than unity. Alonso-Carrera et al. ( 2008) assume a concave utility function with a production function which does not exhibit increasing returns to the private production factors. They show that when labor supply is elastic, the equilibrium is unique when average consumption does not affect the individuals felicity.

In the setting where labor supply is elastic and preferences exhibit habit-formation Chen et al.

(2013) also find that habit-formation lead to indeterminacy. It is important to note however that all these studies are leaded in a representative agent framework. Thus, remembering the framework in which our study is leaded, our result seems quite logical because we operate in a framework with heterogeneous economic agents and heterogeneity is sometimes a source of stability [START_REF] Herrendorf | Ruling out multiplicity and indeterminacy: the role of heterogeneity[END_REF][START_REF] Ghiglino | On the impact of heterogeneity on indeterminacy[END_REF].

As far as speed of convergence is concerning, we have shown that the speed of convergence of our economy decreases as the average effect of external consumption on households' utility increases. Even though this result to is less familiar, it was proven numerically by [START_REF] Nakamoto | Convergence speed and preference externalities in a one-sector model with elastic labor supply[END_REF] and the assumption of elastic labor supply can explain that.

By using elastic labor supply and heterogeneous preferences assumptions, we also find that wealth inequality is not deterministic and there is a possibility of catching-up. Even though such a result is also obtained by [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF], the canal trough which it occurs is different. Indeed, in their framework, households are conformist rather than jealous. Thus, the effect of external consumption on wealth inequality occurs from the inter temporal elasticity of substitution such that the relatively less wealthy household whose conformism is to high could keep up with the initial relatively wealthy household. In other words, the household whose inter temporal elasticity of substitution is high could catch up with a initially wealthy household whose inter temporal elasticity of substitution is low. In our framework, catching-up occurs as follows : since the motive for relative consumption increases both present consumption and labor supply, if the labor income generated by the more jealous household is not sufficient enough to compensate the decrease of his income or wealth related to the increase of consumption, the initially wealthy and more jealous household becomes more and more poor. In García-Peñalosa and Turnovsky (2008), even though wealth inequality decreases, there is no catching-up and that is probably due to the lack of preferences heterogeneity in their framework. The reduction of wealth inequality in their setting is a result of a decline in the marginal product of capital caused by the negative externality as economy accumulates capital. Thus, as richer people own more capital, this reduces the distribution of wealth in the long run without any effort on the part of poor individuals. Thus, unlike inelastic labor supply models, our model magnifies the effort of individuals by not leaving them passive in face of their ranking in wealth distribution.

Unlike the two authors, we have also shown that the reduction or increase in wealth or income inequality is not systematic, as it is subject to threshold conditions related to the distribution of income and wealth in the long run (Proposition 7). These several results demonstrate how important both the heterogeneity of households preferences for relative consumption and the endogeneity of labor supply are in the distribution of wealth and income and constitute our new contributions to foregoing studies on social status issues.

Another particularity of our study is that it remains the only one, to our knowledge, to undertake a comparison between wealth and income distribution under different scenarios :

heterogeneous preferences and elastic labor supply, heterogeneous preferences and inelastic labor supply, homogeneous preferences and elastic labor supply and homogeneous preferences and inelastic labor supply. Through a numerical simulation, this allows us to realize that wealth inequality is less pronounced when preferences are heterogeneous and even less when preferences are heterogeneous and labor supply is elastic.

Embedded in a growth model, our framework is a extension of the models of [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF] and García-Peñalosa and Turnovsky (2008). By introducing in the same framework labor flexibility and heterogeneity of households' preferences and their initial asset holdings, it has the potential to being more general than the foregoing studies.

Concluding Remarks

We extend the model of García-Peñalosa and Turnovsky (2008), [START_REF] Koyuncu | Aggregate and distributional effects of tax policy with interdependent preferences: the role of "catching up with the joneses[END_REF] and [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF]. Households supply labor elastically and are heterogeneous with respect of their initial capital endowments and their preferences for relative consumption.

Due to the households' heterogeneity, we have used, as in [START_REF] Mino | Heterogeneous conformism and wealth distribution in a neoclassical growth model[END_REF], the Negishi approach to show the determinacy of macroeconomic equilibrium. After studying the stability of the entire economy, we assess the effects of consumption externalities on the speed of convergence of the economy toward the steady state and on the distribution of wealth and income. For comparative purposes, we also briefly reviewed the various models dealing with the consumption externality under other scenarios.

First, we find that households consumption and leisure do not growth at the same rate when their preferences for relative consumption are heterogeneous, but the gap between the growth rates of households' consumption is equal to the gap between the growth rates of their leisure.

Second, we show that consumption externality decreases the speed of convergence toward the steady state and the growth rate of leisure is lower in the economy with consumption externality compared to an economy free of consumption externality.

Thirdly, we highlight that in presence of heterogeneous preferences, when labor supply is elastic, wealth and income inequality are not deterministic and an initially wealthy household whose consumes more than he generates labor income could be catch up by an initially less wealthy and less jealous household.

Fourth, our study reveals the existence of a additional condition to the reduction or the expansion of wealth inequality and shows that the divergence between the individual's wealth and the average wealth decreases if wealth is highly unevenly distributed.

Last, through our numerical simulation, we realize that wealth inequality is less pronounced when preferences are heterogeneous and even less when preferences are heterogeneous and labor supply is elastic.

Our study only focused on consumption externalities. Because of its complexity, we have deliberately not included tax policy. The effects of such a policy can be studied in our scheme in order to assess how taxation acts with consumption externalities on the labor supply behavior of households.

A Proof of the proposition 1

With w(t) = f (k, ) as implied by equation ( 1), the derivative of equation ( 10) with respect to time yields : ċi (t)

c i (t) - li (t) l i (t) = f k f k(t) - f f l(t) l(t) l(t) (97) 
Then, considering this later with the modified Euler-equation ( 9) for any two households i and j and making the difference yields :

ċi (t) c i (t) - ċj (t) c j (t) -( li (t) l i (t) - lj (t) l j (t) ) = 0 (98) (γ -1)( ċi (t) c i (t) - ċj (t) c j (t) ) + γη( li (t) l i (t) - lj (t) l j (t) ) = γ ċ(t) c(t) (µ i -µ j ) (99) 
As µ i -µ j = 0; we infer from equations ( 98) and ( 99) that :

ċi (t) c i (t) - ċj (t) c j (t) = li (t) l i (t) - lj (t) l j (t) and ċi (t) c i (t) = ċj (t) c j (t) ; li (t) l i (t) = lj (t) l j (t) ∀ i, j (100) 
from which proposition (1) follows :

B Proof of proposition 5

When the economy starts below from the steady state, 1 + (f / k)((1 + η)/η)((l(0) -l)/(ξ 1ρ))e ξ 1 t > 0. Therefore hi (t)hj (t) is always positive if ˜ hi > ˜ hj and Ω i < Ω j . If ˜ hi > ˜ hj and Ω i > Ω j , then hi (t)hj (t) may be positive or negative.

C Linearization

This linearization follows the Taylor-serie expansion method. Thus, equations 27 and 29 are equal to 101 and 102, respectively (k(0) -k)e ξ 1 t = l + (l(0) -l)e ξ 1 t (115) which are the same with equations ( 37) and ( 38).

l = ∂ l ∂k (k -k) + ∂ l ∂l (l -l) (101) k = ∂ k ∂k (k -k) + ∂ k ∂l (l -l) (102) Let l(t) = l(t) Z Φ/∆ B where : Φ = f k -ρ -[1 -γ(1 -μ)] f k f k(t) -[1 -γ(1 + η)] 1 0 li (t) l i (t) di and ∆ = (γ -1) f f + γ μ 1 -f f l > 0.

D Speed of convergence

Average degree of jealousy The dynamic behaviors of individual leisure and wealth are described by : ki

(t) = (1 -l i )f (k, l) + f k (k, l)k i - f (k, ) η l i (116) li (t) l i (t) = f k -ρ + f k f k [γ(1 -µ i ) -1] + l (γ -1) f f + γµ i l (1 -f f l) 1 -γ(1 + η) (117) 
Setting ki = li = 0, we yield : 

1 - li 1 + η η = - f k ( k, ˜ ) f ( k, ˜ ) ki (118) f k ( k, ˜ ) = ρ ( 
i -ki ) + f kk - f k f f k ki (k -k) -f k - f k f f ki (l -l) -f (1 + 1 η )(l i -li ) (121)
where

A = -f k + a 12 [γ(1 -µ i ) -1] f k f + a 22 (γ -1) f f + γµ i l (1 -f f l) and B = f kk + a 11 [γ(1 -µ i ) -1] f k f + a 21 (γ -1) f f + γµ i l (1 -f f l) .
Note that the stable root of the above system is still ξ 1 , which means that on the stable saddle path of each relation between individual capital (or individual leisure) and the aggregate capital satisfies :

l i -li = Ω i (l -l) ( 122 
)
k i -ki = Θ i (l -l) ( 123 
)
where Ω i = li (1-γ(1+η))ξ 1 [A + B a 12 ξ 1 -a 11 ] and

Θ i = ki ξ 1 -1 f kk -f k ( f k f -A B ) -A B f k f f -Ω i ξ 1 -a 11 a 12 [ f ki 1+η η -(f k -f k f f ) 1-γ(1+η) li ξ 1 A ] .
F The dynamic of the relative capital stock Subtracting ( 125) from ( 126) and using ki (t)/k i (t) = i (t), we rewrite (127) as expressed in (40).

Since ˙ i (t) = 0, we find the individual steady state relative capital stock as follows :

1 -li 1 + η η -(1 - l 1 + η η ) ˜ i = 0 (128) 
Solving (128) for li and subtracting from it l leads to equation (41). Linearising ˙ i (t) around li , l, ˜ i and k yields

˙ i (t) = ∂ ˙ i (t) ∂l i (l i -li ) + ∂ ˙ i (t) ∂ i ( i -˜ i ) + ∂ ˙ i (t) ∂l (l -l) + ∂ ˙ i (t) ∂k (k -k) = w k (k, l)K -w(k, l) k 2 1 -l i 1 + η η -(1 -l 1 + η η ) i (k -k) - w(k, l) k (1 -l η + 1 η )( i -˜ i ) + w l (k, l) k [1 -li 1 + η η -(1 - l 1 + η η ) ˜ i ] + w(k, l) k ( η + 1 η ) i (l -l) - w(k, l) k ( η + 1 η )(l i -li )
Using the steady state condition (128), the linearised form of ˙ i (t) becomes :

˙ i (t) = w( k, l) k (1 + 1 η )( ˜ i -ω i )(l -l) + ( l(1 + 1 η ) -1)( i -˜ i ) ( 129 
)
where due to the homogeneity of preferences, we assume that l i = ω i l and therefore li = ω i l and lil = ω i (l -l). Since f = kf k + (1 -l)f , we derived from (30) that :

kf k + (1 -l)f = c = f l η ⇒ f k l(1 + 1 η ) -1 = f k = ρ (130) ˙ i (t) -ρ i (t) = f k (1 + 1 η )( ˜ i -ω i )(l -l) -˜ i ρ (131) 
Using equations (38), we rewrite (131) as :

˙ i (t) -ρ i (t) = f k (1 + 1 η )( ˜ i -ω i )(l(0) -l)e ξ 1 t -˜ i ρ (132) 
Integrating ( 132) with respect to time yields :

i (t) = ˜ i + ( 1 ξ 1 -ρ ) f k (1 + 1 η )( ˜ i -ω i )(l(0) -l)e ξ 1 t (133) 
Considering l i = ω i l, we derive from (41) that :

ω i = 1 -˜ i l(1 + 1 η ) + ˜ i (134) 
Substituting ω i by 134 in equation ( 133) yields equation 42.
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  119) which are the steady state values of individual capital stock and leisure. Hence, the approximated behaviors of individual capital and individual leisure follows li = li γ -1 + γη A(l -l) + B(k -k) (120) ki = ρ(k
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The assumption of elastic labor has been used by[START_REF] Persson | Why are taxes so high in egalitarian societies[END_REF];[START_REF] Ireland | Status-seeking, income taxation and efficiency[END_REF];[START_REF] Fisher | Relative consumption and endogenous labour supply in the ramsey model: Do status-conscious people work too much?[END_REF];[START_REF] Dupor | Jealousy and equilibrium overconsumption[END_REF];[START_REF] Barnett | Choosing to keep up with the joneses and income inequality[END_REF];[START_REF] Cahuc | Social status and the overworked consumer[END_REF];[START_REF] Fisher | The quest for status and endogenous labor supply: the relative wealth framework[END_REF];[START_REF] Kawamoto | Status-seeking behavior, the evolution of income inequality, and growth[END_REF] 

In the framework of a one-sector exogenous growth model they show that consumption externalities are not a source of equilibrium indeterminacy when the labor supply is inelastic, whereas they are under endogenous labor supply.

By considering the average consumption, c(t), we are assuming that households are able to accurately forecast the relevant aggregate statistics (mean consumption and mean level of capital) one instant ahead. This is the assumption of rational myopic foresight, which is a standard hypothesis in macroeconomics[START_REF] Tsoukis | Status in a canonical macro model: Labour supply, growth and inequality[END_REF] 

As suggested by[START_REF] Wang | Competitive equilibrium formation of marketplaces with heterogeneous consumers[END_REF], it is technically easier to solve the social welfare maximization problem than solving the competitive marketplace equilibrium problem in such a situation

[START_REF] Dupor | Jealousy and equilibrium overconsumption[END_REF] and[START_REF] Alvarez-Cuadrado | Envy, leisure, and restrictions on working hours[END_REF] show that an increase in aggregate consumption or the presence of envy raises the marginal utility of individual consumption relative to leisure and shifts the consumptionleisure trade-off towards the former. As a consequence, households supply inefficiently high levels of labor.

Considering li = ωil, we derive from 41, ωi = (1 -˜ i)/( l(1 + 1/η)) + ˜ i

Indeed the determinant of this system is given by f ( K) 1-γ(1-µ) fKK < 0.

v1 is the solution of the characteristic polynomial v 2 -fK v + f ( K) 1-γ(1-µ) fKK = 0.

Here we use the fact that the steady state condition 71 implies that c i (t) c(t) = ( f K f ( K) K -1)( wi -1) + wi

Indeed, for a household being conformist, we shall have -u 12 u 11 > 0.

if σwhi > 0 and if µ i > 1 0 µ i di. Then : Proposition 11. σwhi (t) < 0 if σwhi > 0 and µ i > 1 0 µ i di.

This proposition means that the wealth of a relatively wealthy household who aspires to consumes more in order to keep his rank in consumption classification will decline over time. In other words the wealth of a relatively wealthy individual who is more hit by the external effect of consumption than the average decrease. The rationale of this result is tied to the fact that labor supply is fixed and consuming more today is harmful to the household saving.

Defining the relative income of the household as y rwhi (t), the relative income of the household in this setting may be expressed as :

where s(t) is the share of capital in the output. Then, the differences between the relative incomes of two households is :

and the dynamic of the relative income is :

Here again, there will be reduction in income inequality if there is reduction in wealth inequality.

Numerical simulation

Before, we have seen that when preferences are homogeneous, the dynamics of wealth and income distributions remains the same no matter what is assumed about labor supply. We have also seen that a catching up can occur when preferences are heterogeneous regardless assumptions about labor supply. However, we do not know if wealth or income is more or less unequally distributed when labor supply is elastic than when it is inelastic; when preferences are heterogeneous than when they are homogeneous. In order to provide precise answers to all these questions, a numerical simulation is necessary, hence this section.

To do that, we still use felicity functions (2), (62a), (79a). The production function is given by ( 63), in the case of inelastic labor supply, and by f (k, ) = Ak α 1-α when labor supply is elastic. Our parameter values are : A = 1; α = 0.35; ρ = 0.04; η = 0.7 and γ = 0.9. We