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Abstract The nature of conspicuous consumption can be understood by exploring the channels through which income inequality affects conspicuous consumption. We develop a simple model where comparison references are determined through social interactions and demonstrate (i) a negative relationship between income inequality and the average level of conspicuous consumption and (ii) a positive relationship between income inequality and the variance of conspicuous consumption. We empirically test these hypotheses using U.S. state-level panel data. We find that a one-standard-deviation increase in the Gini coefficient decreases households’ conspicuous expenditure by about 5%. We also find that higher income inequality increases between-household inequality in conspicuous expenditure. Keywords: Conspicuous consumption, Veblen effect, Income inequality JEL Classification Numbers: D03 (Behavioural Economics)
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1. Introduction After Thorstein Veblen (1899/2007) introduced the term, conspicuous consumption, the hypothesis that consumption of some commodities is driven by the desire of individuals to be distinguishable in comparison with others came to be commonly accepted among researchers.1 While Veblen (1899/2007) focuses on the creation of the leisure class consisting of wealthy people when he observes that, “conspicuous consumption of valuable goods is a means of reputability to the gentleman of leisure” (p.53), an ample amount of recent empirical findings report that people in the low-income group, minorities, or least-developed countries, as well as those at the other end of the scale, devote a substantial portion of their budgets to conspicuous consumption.2 On the other hand, recent decades have witnessed rising income inequality in most countries; for example, during the period 1979 to 2000, after-tax household income in the U.S. increased by only 9% for the bottom 20% of the population, whereas the same income increased by 201 % for the top 1 % of the population (Frank, 2007). When income inequality reduces the income of the less-well off groups in the society but raises that of the better-off groups, how does conspicuous consumption change? In this study, we are interested in the question of how an increase in income inequality alters and affects conspicuous consumption patterns among different income groups and the average and variance of conspicuous consumption in a society. Our study is motivated by the fact that the existing literature (including empirical findings or studies based on theoretical arguments) is divided in supporting both positive and negative relationships between income inequality and conspicuous consumption; consensus has yet to be reached (see Section 2.1). We propose one plausible explanation for how income inequality changes conspicuous consumption and provide a coherent and unified framework, in which a theoretical model produces empirically testable hypotheses. We aim to provide a strong case for one of two contending views. On the one hand, an increase in income inequality may increase conspicuous consumption by both the poor and the rich, thus raising the overall level of conspicuous consumption in the society (Frank (1985); Christine and Morgan (2005); Frank (2007)). According to this view, as income inequality increases, the poor as well as the rich, spend more on conspicuous goods because the former 1



Festinger (1954); Frank (1985); Robson (1992); Bagewell and Bernheim (1996); Bowles and Park (2005); Ordabayeva and Chandon (2011); Oh et al. (2012), to name a few. 2 For example, refer to Charles et al. (2009); Christine and Morgan (2005); Jin et al. (2011); Jaikumar and Sarin (2015).
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would like to “keep up with” the rich. For example, they want to compensate for the dissatisfaction created by widened gaps in income levels. On the other hand, as the income distribution in a society becomes more equal (thus enhancing income equality), it creates incentives for the poor to spend more on conspicuous consumption since it gets easier for them to overpass the people whose income levels were just slightly higher than theirs. This leads to increased competitive pressures, resulting in a rise in conspicuous consumption (Hopinks and Kornienko, 2004, 2009; Ordabayeva and Chandon, 2011). In our model of conspicuous consumption, income classes with different income levels compare and emulate each others’ consumption. We show that an increase in income inequality (i) reduces the average level of conspicuous consumption and (ii) increases the variance of conspicuous consumption (Propositions 2, 5, and 6). Our main argument for (i) is that, if greater income inequality reduces the poor’s purchasing power for the conspicuous good, the marginal utility of conspicuous consumption for the rich may decrease (or does not increase much) when the sole purpose of the rich’s conspicuous consumption is to distinguish themselves from the poor. The crux is that in the two class model, the rich class regards their conspicuous consumption as a strategic complement to that of the poor class. We also find that in a model with more than two income groups, the higher-income groups instead regard their conspicuous consumption as a strategic substitute to the lower-income groups’. Nonetheless, even in the case with strategic substitute, the higher-income groups do not increase conspicuous consumption as much as the lower-income groups reduce conspicuous consumption when income inequality increases; hence, the reduction in the average level of conspicuous consumption in the society continues. We then empirically test the above two theoretical hypotheses. Following the convention in the literature, we define conspicuous consumption by the expenditure on visible goods, such as apparel, personal care, and vehicles (Charles et al., 2009; Heffetz, 2011). We examine how income inequality affects the average and variance of the expenditure on visible goods. Using U.S. state-level panel data from 1986 to 2003, we find that higher income inequality decreases the average level of conspicuous expenditure. Specifically, a one-standard-deviation increase in the Gini coefficient decreases households’ conspicuous expenditure by about 5%. In addition, consistent with our second hypothesis, we find that higher income inequality increases between-household inequality in conspicuous expenditure. Our results are robust to alternative measures of income inequality and expenditure and different specifications. We also conduct a falsification test using non-conspicuous expenditure and
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find no significant effect of income inequality on non-conspicuous expenditure. Our study makes the following contributions to the existing literature. First, we explicitly study different income groups’ strategic conspicuous consumption, endogenizing the reference consumption level with which income groups compare their consumption. One of the popular ways of studying conspicuous consumption is modelling it as the signalling of one’s wealth level, and this approach has provided some useful insights into the existence and characterizations of conspicuous consumption and its welfare implications.3 However, in these models, competition between different income groups through comparison and emulation is implicit, and thus, the effect of income inequality on the conspicuous consumption of different income groups is not readily traceable (see the Online Appendix, Appendix B, for a simple analysis of this effect in a signalling model). In contrast, we consider two (or more than two) income groups competing by conspicuous consumption in a contest and study strategic competition between the higher-income groups’ and the lower-income groups’ consumption.4 Second, related to the first point, our theory is flexible enough to accommodate heterogeneous individual behaviours and asymmetry among individuals, often regarded as an important feature of social behaviours (e.g., see Kirman and Tuinstra (2005); see Section 3). The existing studies typically consider a single group, wherein individuals are assumed to belong to an identical reference group and compare themselves with all other individuals in the population. By contrast, we study the implications of heterogeneous reference groups and different social structures such as upward-/downward-looking societies and unified/separated societies. For instance, in an urbanized society (an example of a unified society) people may have a greater desire to be conspicuous. Such a society may have a well-developed modern transportation system, and the central mass media may play an important role in shaping people’s image of social status. In her book The Overspent American, Schor (1993) finds that those who watch TV more consume more and save less. In such a unified society, everyone interacts with each other and belongs to a single 3



Ireland (1994); Bagewell and Bernheim (1996); Glazer and Konrad (1996); Corneo and Jeanne (1997) 4 Our model is, thus, more in line with the existing status seeking models of conspicuous consumption, in which concern about one’s status is represented by the ordinal rank determined through social interactions (Frank, 1985; Robson, 1992; Hopinks and Kornienko, 2004, 2009). These existing models study the effect of changes in the continuous distribution of income in the consumption profile of a continuum of agents and do not pursue to study the strategic interactions, in which one group responds to the other group’s change in conspicuous consumption.
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reference group via mass media. By contrast, in a separated society consisting of many small communities social interactions are mainly local, and individuals belong to different reference groups depending on income. Thus, the conspicuous motive for consumption is presumably weak. We provide some characterizations of conspicuous consumption patterns in these societies in Section 3. The remainder of the paper proceeds as follows. Section 2 introduces a benchmarking model using which we present our main result in the simplest possible setting (Proposition 2). Section 3 extends this model to one including various interaction structures. Section 4 provides the empirical evidence and test results, and Section 5 concludes the paper. 2. Conspicuous consumption 2.1. Related literature How does income inequality change conspicuous consumption? The existing literature, based on theoretical arguments or empirical findings, posits both positive and negative relationships between these two. First, income inequality increases conspicuous consumption, especially among the least well-off consumers, in an attempt to “keep up with the Joneses” (Frank, 1985; Christine and Morgan, 2005; Frank, 2007). Income inequality, in general, causes unhappiness, imposing psychological costs on families at the bottom and in the middle of the income scale, and thus, they spend more on conspicuous consumption to reduce their dissatisfaction. Another channel is the so-called “expenditure cascade,” through which the top high-income earner’s consumption affects those just below him, which in turn affects another income earner just below him, and so on (Frank et al., 2014). Christine and Morgan (2005) provide empirical evidence supporting that as income inequality increases, households with smaller income gains use debt to keep up their consumption levels relative to households with higher income gains. Moreover, low-income and rural groups may engage in higher conspicuous consumption owing to the reduced effectiveness of the “alternate mechanism to signal status” such as the absence of well-functioning financial institutions allowing for status-seeking savings (Jaikumar and Sarin, 2015). In sum, the majority of the literature predicts that an increase in income inequality increases conspicuous consumption. Second, income equality can increase the conspicuous consumption of the less well-off group. According to this view, an increase in income equality may provide lower-tier consumers incentives to surpass their neighbours (thus “getting ahead of the Joneses”) by increasing conspicuous consumption slightly (called “position gain” 4



by Ordabayeva and Chandon (2011)). Also, an increase in income equality creates social competition for status seeking, via an income effect on the poor consumers, resulting in an increase in conspicuous consumption by the consumers who rank just above the poor class; thus they have “to run to keep in the same place” (Hopinks and Kornienko, 2004, 2009). Our main argument is that as income inequality increases, the rich may spend less on the conspicuous good because the poor decrease their conspicuous consumption due to the income effect or borrowing constraint, leading to a decrease in the overall conspicuous consumption level in a society. Our argument is thus in line with the second view. However, unlike the existing explanations in which strategic interactions between different income groups are absent (e.g., Ordabayeva and Chandon (2011)), or every consumer compares all the other agents in a single population (e.g., Hopinks and Kornienko (2004, 2009)), we consider different groups’ interactions and study how one group’s conspicuous consumption is related to the marginal benefits of conspicuous consumption, which in turn depend on the conspicuous consumption levels of other income groups. 2.2. Consumption, status seeking, and social interactions. Consider a society consisting of n consumers (or income groups), indexed by i, who consume a visible good (good A) and a composite good (good B) that is substitutable with good A. We suppose that each individual earns a different level of income, and hence, a different budget is available for the visible good. We denote by mi the maximum budget for the visible good and order the indexing of individuals so that m1 > m2 > · · · > mn . This means that consumer n earns the lowest income, while consumer 1 earns the highest income. To focus on social interactions, we study a two-good model in which the maximum budget for the visible good and its substitutes is exogenously given. However, the extension of our model to a general case, where the budget for the visible good is endogenously determined, is straightforward and does not alter the analysis below. An important feature of our model is that the motivation for conspicuous consumption arises through social interactions as follows. Suppose that each individual belongs to a reference group within which consumers compare their consumption levels. Let Gi be individual i’s reference group and the set of all reference groups be G := {G1 , G2 , · · · , Gn }. For example, when G1 = G2 = · · · = Gn = {1, 2, · · · , n}, all consumers belong to a single reference group, and everyone compares their consumption level with each other’s. In contrast, when G1 = G2 = {1, 2}, G3 = G4 =
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{3, 4}, · · · , Gn−1 = Gn = {n − 1, n}, the society is extremely separated and every consumer interacts only with her adjacent income earner. To examine how social interactions affect the motivations of conspicuous consumption, we suppose that consumers compete for social status by engaging in conspicuous consumption. Specifically, consumer i acquires social status according to probability πi , which depends on the consumption levels of the visible good by him and by other reference group members (see equation (2)). In Leviathan, Thomas Hobbes writes that “men are continually in competition for honour and dignity” (Ch. 17). We suppose that variable γ parametrizes the intensity of the utility derived from obtaining social status; this parameter may represent not only the subjective feeling toward such status but also objective factors such as the degree of urbanization since higher urbanization may reduce the visibility of a good. Let xA i B and xi be the consumption levels of goods A and B, respectively, for agent i and let p be the price of good A, where the price of good B is normalized at 1. Then, each consumer faces the following decision problem: B A B max φ(xA i ) + xi + γπi such that pxi + xi = mi



B xA i ,xi



where



f (xA i ) . A j∈Gi f (xj )



πi := P



(1)



(2)



Here we suppose that φ is positive, increasing, and concave (φ > 0, φ0 > 0, and φ00 ≤ 0) and that f is positive, increasing and concave (f > 0, f 0 > 0, and f 00 ≤ 0). By adapting an appropriate functional form for f , πi can capture various aspects of status seeking. For example, suppose that f (x) = xκ . As κ increases, agent i has a higher probability of winning the status for the same relative ratio of xi against other xl ’s. For an extreme case of κ ≈ ∞ (hence, πi becomes a step function), only a slightly higher level of conspicuous consumption is enough for agent i to obtain social status for sure. For the other extreme case of κ ≈ 0 (hence, πi becomes a constant function), a higher level of conspicuous consumption just guarantees a slightly greater probability than others. In general, the functional form f measures the elasticity of the status obtaining probability in response to changes in the relative conspicuous consumption level. While the modelling of conspicuous consumption as a signalling activity of one’s unobservable income or private consumption provides useful insights for the characterization and implications of conspicuous consumption (Ireland, 1994; Bagewell and
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Bernheim, 1996; Glazer and Konrad, 1996; Corneo and Jeanne, 1997), in this paper we model conspicuous consumption as a status seeking contest using the so-called contest success function in equation (2). This is because, as emphasized earlier, we wish to account for strategic interactions and competition between different income groups. A substantial body of the literature also describes the competition of status seeking as a winner-takes-all contests, “rat race”, or “positional arms race” (Frank and Cook, 1995; Christine and Morgan, 2005; Moldovanu et al., 2007; Fershtman, 2008). We thus believe that the effect of “the closer the consumers’ income levels, the easier the overtaking of others in status” can be plausibly modelled in a contest model. Further, in the Online Appendix (Appendix B), we also examine the effect of income inequality on conspicuous consumption using a simple example of the signalling model of Corneo and Jeanne (1997), illustrating the condition under which increased income inequality may reduce the overall level of conspicuous consumption in a society (though via different mechanisms). 2.3. Conspicuous consumption and inequality We first consider a simple benchmarking model with two income classes, namely the rich and the poor. Suppose that consumers 1 and 2 are representative consumers of the rich and the poor, respectively. In this society, two consumers belong to a single reference group, G = {1, 2}: that is, the rich and the poor classes compare themselves with each other. By letting x1 := xA 1 , consumer 1 maximizes max



x1 ∈[0,m1 /p]



φ(x1 ) + γ



f (x1 ) − px1 + m1 . f (x1 ) + f (x2 )



(3)



Then, we can find the equilibrium level of the visible good in this society by considering the best response of each consumer, given the other consumer’s behaviour. The Kuhn–Tucker first-order condition for consumer 1 is ( 0 ≤ 0 for x1 < mp1 f (x ) 1 φ0 (x1 ) + γπ1 (x1 , x2 )(1 − π1 (x1 , x2 )) −p . (4) f (x1 ) ≥ 0 for x1 > 0 Throughout the paper, we assume that the second order condition for the maximization problem in equation (3) is satisfied (see the Online Appendix; Appendix A). The first two terms in equation (4) are the marginal benefits of consuming the visible good: an ordinary consumption motivation φ0 (x1 ) from enjoying consumption itself and a conspicuous consumption motivation (the second term in equation (4)) from the desire to be conspicuous by acquiring social status. For analytical conve7
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Figure 1: Ordinary vs. conspicuous consumption. Panel A shows the determination of the optimal choice, x∗ , in the symmetric interior case. Panel B illustrates the effect of increases in γ. As γ increases, the marginal benefit function shifts up, and as a result, a corner solution may arise.



nience, we define the marginal probability of acquiring social status, β, as follows: β(x1 , x2 ) := π1 (x1 , x2 )(1 − π1 (x1 , x2 ))



f 0 (x1 ) . f (x1 )



(5)



Then, the marginal benefit and cost of conspicuous consumption consist of the benefit of social status (γ) times the marginal probability of acquiring it (β), and the marginal net cost of consuming good A is p − φ0 (x1 ): i.e., γβ(x1 , x2 ) − (p − φ0 (x1 )) (see Figure 1, Panel A). To study the effect of conspicuous consumption on good A, we first suppose that consumer 2 does not spend all her income on good A: i.e., p − φ0 (m2 /p) > 0. We first look for a symmetric interior equilibrium in which consumers 1 and 2 choose the same level of consumption: x∗1 = x∗2 = x∗ . From equation (4), it is easy to see that at the interior symmetric equilibrium x∗ = x∗1 = x∗2 , γβ(x∗ , x∗ ) =



γ f 0 (x∗ ) = p − φ0 (x∗ ). 4 f (x∗ )



(6)



holds. As equation (6) shows, when γ = 0, the motivation for consumption of good A is completely ordinary, and the consumption level in this case is given by p − φ0 (x0 ) = 0. Thus, the solution x∗ satisfying equation (6) can be decomposed into two components of consumption: ordinary consumption and conspicuous consumption
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Figure 2: Conspicuous consumption pattern and income inequality Panel A shows the conspicuous consumption pattern as γ increases. Panel B shows the effect of income inequality. As the measure of income inequality increases beyond some critical values, the poor and the rich both decrease their conspicuous consumption. In Panel A, we use p = 2, m1 = 2, and m2 = 1 and in Panel B, we use γ = 2, p = 2, m ¯ = 1.2.



(see Figure 1, Panel A): x∗ =



φ0−1 (p) | {z }



+



ordinary consumption



x∗ − φ0−1 (p) . | {z }



conspicuous consumption



Now suppose that the benefit from social status, γ, increases. Then, the marginal benefit of conspicuous consumption, γβ, increases accordingly. When the benefit from social status γ is sufficiently high, consumer 2 (the poor) spends all her budget on good A, while consumer 1 (the rich) spends some part of her budget on good A and the remaining part on good B. If the benefit from social status is even higher, both consumers may end up spending their entire budgets on good A. This observation leads to our first characterization of conspicuous consumption (see Figure 1, Panel B and Figure 2, Panel A). Proposition 1 (Conspicuous consumption: existence and patterns). There exist γ and γ¯ such that (i) x∗ = x∗1 = x∗2 



m2 p



for γ < γ,



m1 ∗ m2 , x2 = p p m1 m2 (iii) x1 = , x2 = p p (ii) 0 < x∗1 



for γ < γ < γ¯ for γ¯ < γ



Proof. For the first case, x∗ is given by equation (6). The critical value γ is explicitly 9



given by γ :=



p − φ0 ( mp2 ) β( mp2 , mp2 )



,



which is positive because β > 0, p − φ0 (m2 /p) > 0, and φ00 < 0. For the second case, x∗1 is given by m2 γβ(x∗1 , ) = p − φ0 (x∗1 ), p and it is easy to see that x∗1 > m2 /p. Thus, it is sufficient to check that x∗2 = m2 /p is the optimal strategy for consumer 2. To do this, we note that β(t, s) is decreasing in t for a given s. Thus, for x < x∗2 = m2 /p, we have γβ(x, x∗1 ) > γβ(



m2 ∗ , x ) > γβ(x∗1 , x∗1 ) = p − φ0 (x∗1 ) ≥ p − φ0 (x). p 1



Thus, γβ(x, x∗1 ) > p − φ0 (x) for all x < m2 /p, and it is optimal to choose x∗ = m2 /p. For the second and third cases, γ¯ is given by γ¯ :=



p − φ0 ( mp1 ) β( mp1 , mp2 )



.



How does income inequality affect conspicuous consumption? As income inequality increases, the rich spend more and the poor spend less on good A. Thus, whether the total level of conspicuous consumption increases or not depends on the relative magnitude of the consumption adjustments of the two classes. When the sole purpose of conspicuous consumption is status seeking and the poor are resource-constrained to keep up with the rich, the rich do not have to spend more to increase the statusacquiring probability. Proposition 2 below makes this intuition more precise and shows that even with an increase in income, the rich might spend less on conspicuous consumption. To study this effect more precisely, we introduce the degree of income inequality τ and consider the following change: dm2 dm1 > 0 and < 0. dτ dτ For an example, m1 := m1 (τ ) = (1 + τ )m, ¯ m2 := m2 (τ ) = (1 − τ )m. ¯



(7)



Proposition 2 shows that as income inequality increases, (i) the consumption 10



levels of both consumers decrease, hence implying that the average of conspicuous consumption in the society decreases. In addition, Proposition 2 shows that (ii) the poor’s conspicuous consumption decreases faster than the rich’s in response to an increase in income inequality, resulting in an increase in the variance of two consumers’ consumption levels. Proposition 2 (Income Inequality). For some τ and τ¯, we have the following effect of income inequality: (i) (ii)



d ∗ d ∗ x1 (τ ) ≤ 0 and x (τ ) < 0. dτ dτ 2 d ∗ d ∗ x1 (τ ) > x (τ ) for τ ∈ [τ , τ¯] dτ dτ 2



(8) (9)



Proof. We first show (i). Let τ be such that γβ(



m2 (τ ) m2 (τ ) m2 (τ ) , ) = p − φ0 ( ). p p p



Then from Proposition 1, for τ ≥ τ , we have x∗2 (τ ) = m2 (τ )/p and x∗1 (τ ) ≤ m1 (τ )/p such that m2 (τ ) p − φ0 (x∗1 (τ )) β(x∗1 (τ ), )= . p γ First, it is easy to see that dx∗2 (τ )/dτ < 0. We find d ∗ 1 ∂β ∂β dm2 (τ ) x1 (τ ) = −( + φ00 )−1 dτ ∂x1 γ ∂x2 dτ



(10)



∂β From the second-order condition, we have ∂x + γ1 φ00 < 0, and thus, the sign of 1 ∂β 1 dm2 (τ ) . Then, from the definition of πi in dx∗1 (τ )/dτ is the same as that of ∂x dτ 2 p equation (2) (see the Online Appendix, Appendix A), we find



∂β f 0 (x1 ) f 0 (x2 ) = π1 (1 − π1 )(2π1 − 1) , ∂x2 f (x1 ) f (x2 ) and since x∗1 (τ ) ≥ x∗2 (τ ) = m2 (τ )/p, we have π1 ≥ 1/2. Thus, ∂β/∂x2 ≥ 0, and since dm2 /dτ < 0, we find that dx∗1 (τ )/dτ ≤ 0. Next we show (ii). From equation (10), if ∂β ∂β + ∂x < − γ1 φ00 , then dτd x∗1 (τ ) > dτd x∗2 (τ ). When τ = τ , x∗1 (τ ) = x∗2 (τ ) and we find ∂x1 2 that at τ = τ¯, ∂β f 00 (x1 )f (x1 ) − (f 0 (x1 ))2 1 ∂β + = π1 (1 − π1 ) < 0 < − φ00 2 ∂x1 ∂x2 f (x1 ) γ 11
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Figure 3: Various interaction structures In this figure, we illustrate various interaction structures according to the reference group in which consumers compare their conspicuous consumption.



(see again the Online Appendix, Appendix A) and thus at τ = τ¯, dτd x∗1 (τ ) > dτd x∗2 (τ ). Now we let τ¯ := min{τ > τ : dτd x∗1 (τ ) = dτd x∗2 (τ )} and we obtain the desired result.



Panel B in Figure 2 illustrates Proposition 2. The underlying reason for Proposition 2 (i) is that as income inequality increases, poor consumers reduce their consumption of good A and the marginal acquiring probability of social status for the rich accordingly decreases (since ∂β/∂x2 > 0). This means that a rich agent does not need to spend as much as before to keep her social status acquiring probability the same, and the rich agent, in fact, reduces her consumption of good A. In this way, the rich regard their conspicuous consumption and the poor’s conspicuous consumption as strategic complements. 3. Conspicuous consumption in various societies 3.1. Consumption patterns In this section, we study conspicuous consumption in various societies. We first consider a society that is highly separated, where only two individuals with adjacent income levels belong to the same reference group. Thus, there are n/2 disjoint reference groups in this society, where n is assumed to be even and the reference groups for this society are given by G1 = G2 = {1, 2}, G3 = G4 = {3, 4}, · · · , Gn−1 = Gn = {n − 1, n}. We call this society, Gs , a separated society (Figure 3). In this case, the withingroup consumption patterns are similar to the consumption patterns in Proposition
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1. Thus, similarly to Proposition 2, an increase in within-group income inequality will reduce conspicuous consumption. We next consider conspicuous consumption in a unified society, Gu : G := G1 = G2 = · · · = Gn = {1, 2, · · · , n}. To simplify analysis, we suppose that φ(x) = αx, where α < p. Similarly to equation (4), we have the following Kuhn–Tucker first-order condition for consumer i: f (xi ) f (xi ) f 0 (xi ) − (p − α) γP (1 − P ) j∈G f (xj ) j∈G f (xj ) f (xi )



(



mi p



≤



0



for xi 



≥



0



for xi > 0



.



(11)



Using equation (11), we can find the symmetric equilibrium x∗i = x∗ for all i such that 1 f 0 (x∗ ) 1 =p−α γ (1 − ) n n f (x∗ ) analogously to equation (6). Again, consider a change in the degree of motivation for conspicuous consumption γ. As γ increases, the consumer with the lowest income (mn ) becomes resourceconstrained in the first place, the consumer with the second-lowest income (mn−1 ) does so in the second place, and so on. In general, if k is the number of consumers who are resource-constrained, there are n − k consumers whose budget constraints are non-binding. More precisely, we introduce the following consumption profile. Definition 1. We define the equilibrium consumption profile: (x∗1 , x∗2 , · · · , x∗n ). There exist γ¯1 , γ¯2 , · · · , γ¯n such that (i) If γ < γ¯1 , 0 < x∗i < mpn for all i = 1, · · · , n. (ii) For k = 1, · · · , n − 1, if γ¯k < γ < γ¯k+1 , x∗i =



mi mi if i > n − k and x∗i < if i ≤ n − k. p p



(iii) If γ¯n < γ, x∗i =



mi for all i = 1, · · · , n p



The following proposition generalizes Proposition 1. Proposition 3 (Conspicuous consumption in various societies). Suppose that the reference groups are unified or separated; that is, Unified Society : G := G1 = G2 = · · · = Gn = {1, 2, · · · , n}. 13



Separated Society : G1 = G2 = {1, 2}, G3 = G4 = {3, 4}, · · · , Gn−1 = Gn = {n − 1, n}. Then, conspicuous consumption in this society follows the pattern given in Definition 1. Proof. See the Online Appendix, Appendix A. One can also consider an upward-looking society, Gl , and a downward-looking society, Gd , where Gl :



G2 = {1, 2}, G3 = {2, 3}, · · · , Gn = {n − 1, n};



Gd :



G1 = {1, 2}, G2 = {2, 3}, · · · , Gn−1 = {n − 1, n}.



Here, we only characterize the equilibrium for the upward-looking society; a similar characterization is possible for the downward-looking society. For the upward-looking society, Gl , the best response for consumer i against the consumption level of consumer j, denoted as xi (xj ), satisfies γβ(xi (xj ), xj ) − (p − φ0 (xi (xj ))) = 0. We denote by xs the symmetric consumption level: γ



1 f (xs ) = p − α. 4 f 0 (xs )



Recall that as γ increases, xs increases as well (Panel B, Figure 1). Then, we find that dxi > 0 if and only if xi > xj (12) dxj (see Figure 4, Panel A). Condition (12) shows precisely that individual i regards her consumption and her counterpart’s consumption as strategic complements if and only if her consumption level is greater. To characterize consumption patterns in this upward-looking society, we need to fix the consumption level of the consumer with the highest income. To simplify, we set this fixed level to be the maximum budget for the visible good: i.e., x1 = m1 /p. Recall that mn /p < mn−1 /p < · · · < m1 /p. Figure 4 illustrates conspicuous consumption patterns in this society (Proposition 4). In Panel A, we show the case where γ is sufficiently high so that x1 = m1 /p < xs . When consumer 1’s consumption level x1 is less than xs , the comparing consumer 2 would best respond by choosing Point A if there were no budget constraint. However, 14
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Figure 4: Upward-lookng society: Illustration of Proposition 4 This figure illustrates Proposition 4. In Panel A, we show the case of m1 /p < xs , and in Panel B, we show the case of mn /p > xs .



since m2 /p < m1 /p, Point A is not affordable for consumer 2, and thus, x∗2 = m2 /p < x1 < xs . Similarly, consumer 3 would best respond by spending more than xs if there were no budget constraint, and so on. Thus, x∗3 = m3 /p, x∗4 = m4 /p, · · · , x∗n = mn /p < xs , and everyone spends the entire budget on conspicuous consumption. In Panel B, we show the case where γ is relatively small so that mn /p > xs . In this case, since x1 = m1 /p > mn /p, we have x1 > xs . Then, the comparing consumer 2 best responds by choosing x∗2 , and since m2 /p > mn /p > xs , x∗2 is affordable and is hence the optimal choice for consumer 2. In this way, we can find the interior optimal choices of consumers 3, 4, · · · , n. Thus, in this society, the lower-income consumers tend to spend more on conspicuous consumption than the higher-income consumers do. Proposition 4 (Upward-looking society). Suppose that consumer 1 spends her entire consumption budget, x1 = mp1 : (i) If γ is sufficiently high (i.e., mp1 < xs ), then x∗n < x∗n−1 < · · · < x∗2 < x1 < xs ; (ii) If γ is sufficiently low (i.e., mpn > xs ), then x∗2 < x∗3 < · · · < x∗n < xs < x1 . Proof. See the Online Appendix, Appendix A. 3.2. Income inequality and conspicuous consumption In this section, we study the effect of income inequality on conspicuous consumption in these societies. To simplify, we focus on the consumption profile in which the lowest-income consumer n spends the consumption budget and the other consumers’ consumption levels are less than their budget limits; that is, the equilibrium



15



consumption profile (x∗1 , x∗2 , · · · , x∗n ) is given as follows: x∗n =



mn mi mn and < x∗i < for all i = 1, · · · , n − 1. p p p



(13)



Thus, at the consumption profile (13), only consumer n’s consumption level is directly affected by the degree of income inequality, τ . The analysis for other situations in which more than one lower-income individuals spend up their maximum budgets is similar. Consider the unified society first. From Proposition 3, we know that if γ is given by γ¯1 < γ < γ¯2 , then a consumption profile such as (13) arises. In this case, we see that x∗n−1 = x∗n−2 = · · · = x∗1 . Recalling that xi (x−i ) is the best response function for consumer i, given other consumers’ choices, we have xi (x∗1 (τ ), · · · , x∗i−1 (τ ), x∗i+1 (τ ), · · · , x∗n (τ )) = x∗i (τ )



(14)



for all i. The stability of the Nash equilibrium requires that the total responsiveness of individual i against all other individuals’ identical changes be relatively modest, n X ∂xi | | < 1 for all i = 1, · · · , n, ∂x j j=1



(15)



j6=i



(see the Appendix in Hwang and Bowles (2014)). Intuitively, consider consumer i’s response to the other agents’ changes in their actions. When the other agents increase their actions simultaneously by ∆, equation (15) requires that consumer i’s 1 ∆. corresponding change in response to each consumer j 6= i must be less than n−1 This means that the total changes for consumer i must be less than ∆; otherwise, individual i’s total reaction would entail larger chain reactions, destabilizing the equilibrium. Then, since x∗1 (τ ) = · · · = x∗n−1 (τ ), we have dx∗j ∂xi ∂xi dx∗ = , and i = ∂xj ∂xk dτ dτ



(16)



for j, k 6= i, n and i 6= n. Then, by differentiating equation (14) with respect to τ and using equation (16), we find (n − 2)



∂xi dx∗i ∂xi dx∗n dx∗ + = i dxj dτ dxn dτ dτ
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(17)



which yields dx∗i 1 ∂xi dx∗n = dτ 1 − (n − 2)∂xi /∂xj dxn dτ



(18)



Under the stability condition in equation (15), equation (18) can be rewritten as:   j i ∂xi ∂x dxn dx∗i 2 ∂x 2 = 1 + (n − 2) j + (n − 2) ( j ) + · · · , dτ ∂x ∂x ∂xn dτ which shows the reciprocal effects (or propagation) of the initial effect of inequality. Under the stability condition in equation (15), it is easy to show that 1 − (n − 2)∂xi /∂xj > 0 and ∂xj /∂xn < 0 (see the Online Appendix; Appendix A). The latter implies that consumer j regards his own consumption and consumer n’s consumption as strategic substitutes, which is different from the two-class case in Section 2. P However, if we consider the total effect of income inequality changes, ni=1 dxi /dτ , then the stability condition again implies that the initial negative effect of dxn /dτ must dominate the other indirect positive effects. To characterize the average and variance of conspicuous consumption in the society more precisely, we define x¯∗ =



1X ∗ x, n i i



1X ∗ Vd ar(x∗ ) = (xi − x¯∗ )2 . n



Proposition 5 (Unified society: income inequality). Consider the consumption profile given by equation (13) in the unified society, Gu . Suppose that the stability condition in (15) holds and dmn /dτ < 0. Then, we have (i) dx∗n dx∗i > 0 for all i = 1, · · · , n − 1 and < 0, dτ dτ (ii) d ∗ x¯ < 0, and dτ (iii) d d ∗ V ar(x ) > 0. dτ Proof. See the Online Appendix, Appendix A. In Proposition 5, the variance of equilibrium conspicuous consumption levels, a measure of conspicuous consumption inequality, increases since income inequality widens the conspicuous consumption gap among consumers. Next, we consider the separated society. In this society, the change in consumer n’s consumption due to the change in income inequality affects only consumer n − 1. 17



Thus, the same result as Proposition 2 is obtained. Specifically, under the consumption profile (13), all the other consumers except consumer n spend less than their consumption limits. Thus, dx∗i = 0 for all i = 1, · · · , n − 2. dτ and from equation (17), we have dx∗n−1 ∂xn−1 dxn = . dτ ∂xn dτ Since x∗n−1 > x∗n = mn /p, we have ∂xn−1 /∂xn > 0 from the lemma in the Online Appendix, Appendix A. Thus, we obtain the following characterization. Proposition 6 (Separated society: income inequality). Consider the consumption profile given by (13) in the separated society, Gs . Suppose that dmn /dτ < 0. Then for some τ and τ¯, for τ ∈ [τ , τ¯], we have (i) dx∗n−1 dx∗n dx∗i = 0 for all i = 1, · · · , n − 2, < 0, and < 0, dτ dτ dτ (ii) d ∗ x¯ < 0, and dτ (iii) d d ∗ V ar(x ) > 0; dτ Proof. The proof follows from Proposition 2. 4. Empirical evidence In this section, we empirically test the two hypotheses derived from our theory: first, greater income inequality should reduce conspicuous consumption and, second, holding the average income constant, an increase in income inequality should increase conspicuous consumption inequality (Propositions 5 and 6). 4.1. Data Our data come from two sources. First, for information about conspicuous consumption, we employ the Consumer Expenditure Survey (CEX) dataset used by Charles et al. (2009). The dataset consists of 49,363 households for the period 18



1986–2003. We follow their definition of visible consumption and use the same classification.5 Since our analysis is conducted at the state level, we collapse the sample to state-year group averages.6 Second, for within-state income inequality, we use the state-level panel dataset collected by Frank (2009). We believe that among all the available data, Frank’s data provide the most accurate measure of income inequality since he used the Internal Revenue Service income tax filing data. The dataset is comprehensive enough to cover all 50 U.S. states and the District of Columbia for the period 1916–2005. We combine the Frank dataset with the CEX dataset collapsed by state and year. The final sample consists of 568 state-year observations. Because of the limited coverage of the CEX data, the final sample includes 40 states and the District of Columbia and is an unbalanced panel dataset since there are nine states with some missing years. Table 1 presents the summary statistics of the major variables used in our regression analysis. Not surprisingly, they are similar to the statistics in Charles et al. (2009) (Table 1 in their paper). The last row shows the average Gini coefficient at the state level. The values vary from 0.49 to 0.67 across states and years, and the average is 0.56. The average share of conspicuous expenditure is 11 % and the average quarterly expenditure is $1,486 (2005 dollars). Table 2 shows the list of states included in our final sample and their income inequality and share of conspicuous expenditure. Figure 5 shows the pooled cross-sectional relationships between the Gini coefficient and the share of conspicuous expenditure in total household expenditure (total expenditure of all categories such as food, utilities and education as well as visible goods). The graph clearly shows a strong negative relationship (correlation coefficient = -0.31, p-value < 0.01). Figure 6 shows the relationships by state. A negative relationship is observed for a majority of states. Out of 41 states, 37 states exhibit negative relationships. The negative correlations are statistically significant for 26 states. No state has a positive and significant correlation. 5



Conspicuous expenditure items were identified using an anonymous online survey of 320 students. Consistent with common sense, the identified items include apparel, jewellery, personal care, and vehicles (excluding maintenance). Housing expenditure was excluded because of differential treatment by race in the housing market. We do not distinguish consumers by race, but we still exclude housing expenditure since racial composition differs across states. 6 We also conducted household-level regression analysis. The results are qualitatively the same as those of the state-level analysis. We prefer state-level analysis because the main variable of our interest is income inequality measured at the state level. The household-level analysis results are presented in the Online Appendix, Table A5.
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4.2. Regression analysis and results Using state-level panel data, we estimate the following equation:



ln(Cst ) = αs + β · GIN Ist + ρ · ln(EXPst ) + Xst γ + δ1 t + δ2 t2 + st ,



(19)



where the dependent variable is the natural logarithm (log) of conspicuous expenditure at state s in year t.7 The key explanatory variable is GIN Ist (Gini coefficient). Our theory predicts that β is negative; an increase in income inequality decreases conspicuous expenditure (Propositions 2, 5, and 6). ln(EXPst ) is the log of total household expenditure.8 For robustness, we try to use two alternative dependent variables; the share of conspicuous expenditure and the level of conspicuous expenditure, in which case we control for the level of total household expenditure. Vector Xst includes a set of control variables. In addition to basic demographic and socio-economic characteristics, we control for the variables representing withinstate heterogeneity in terms of age, education, and race. Specifically, regarding education, we calculate the proportion of each of four education groups and compute a Herfindahl index for each state and year. Then, we define the fractionalizationof-education measure as one minus the Herfindahl index. Similarly, we define the fractionalization measures for the other two variables, age and race. Also, as income inequality increases, with average income and total population size held constant, the number of households in the neighbourhood of the average income should decrease, which may decrease the social pressure to consume conspicuous goods (see Hopinks and Kornienko (2004, 2009) for a possible channel). Since this is a potential confounding effect, for each state and year, we measure the number of households in the income range of the average income plus/minus 10,000 USD and control for the variable (which we term as the average income group size).9 Lastly, we control for state-specific fixed effects (FE), αs , to control for unobservable time-invariant state characteristics. We also control for the quadratic time 7



Most of the state-level variables are the averages by state and year. For example, Cst is the average expenditure for conspicuous goods for households in state s in year t. 8 Total household expenditure is the total sum of household expenditures on all categories, such as food, education and housing, including visible goods. The estimation model is the state aggregate version of the model that Charles et al. (2009) use. As they explained, the model is based on the permanent income hypothesis. The household expenditure variable is used as a proxy for the household’s permanent income. 9 The results are robust to different definitions of the average income group range, such as 5,000 or 20,000.
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trends t and t2 . The results below are robust to the inclusion of yearly dummy variables. Lastly, st is the standard error term. A well-known econometric problem with estimating any expenditure equations such as equation (19) is that total household expenditure, which is included as a proxy for the household’s permanent income, is endogenous. To solve this problem, we use the instrumental variable (IV) strategy and, following Charles et al. (2009), we use average household income and the share of households with zero or missing income as IV. It seems obvious that household income is a relevant IV for household expenditure. Therefore, the required identification assumption is that household income does not directly affect conspicuous expenditure after controlling for total household expenditure.10 Table 3 summarizes the main results. As mentioned above, we try to use three alternative dependent variables: the log, share, and level of conspicuous expenditure. The results are presented in Panels A, B, and C, respectively. Also, for each dependent variable, we try 6 different specifications. In columns 1-3, we do not address the endogeneity of total household expenditure. In column 1, we do not control for state fixed effects, and in column 2 we control for state FE. In column 3, to account for the potential nonlinearity of the effect of income inequality, we add the quadratic term of the Gini coefficient. In columns 4 and 5, we address the endogeneity of total expenditure using the IV method. Lastly, in column 6, we control for the log of average income group size. In all columns, we control for basic state socioeconomic and demographic variables. First, it is notable that the results are robust to using different dependent variables across different specifications. We find that greater income inequality decreases the expenditure on conspicuous goods. For instance, the estimate in Panel A of column 4 means that a one-standard-deviation increase in the Gini coefficient decreases conspicuous expenditure by about 4.9%. When we allow for nonlinearity by includ10



One might think that income inequality can directly affect household expenditure by changing the savings rate. In fact, Jin et al. (2011) using the Chinese household data find that income inequality increases the savings rate even after controlling for income. They explain their result by the status-seeking motivation of savings. However, as explained in Jin et al. (2011), the effect is theoretically ambiguous. For example, income inequality may increase social tension and therefore decrease the savings rate (Alesina and Perotti, 1996). Frank et al. (2014) shows that an increase in income inequality decreases the savings rate, resulting in an increase in conspicuous consumption. On the other hand, income inequality may not have any effect on the savings rate in a model with a concave utility function (Menchik and David, 1983). Using our data, we estimated the effect of income inequality on household expenditure and found no significant effect. See the Online Appendix, Table A6, for the full results.
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ing the quadratic term, the effect seems to be U-shaped. In the last row of each panel, we present the critical point of the Gini coefficient where the effect becomes positive. Given that the Gini coefficient varies from 0.49 to 0.67 in our sample, the effect is actually negative in most of the range except at the very upper end, where the marginal effect is statistically insignificant. The results are remarkably similar between OLS and IV, indicating that the endogeneity bias regarding total expenditure is not so severe. The OLS estimate in Panel A of column 2 means that a one-standard-deviation increase in the Gini coefficient decreases conspicuous expenditure by about 5.2%, which is slightly larger than the corresponding IV estimate. The results in Panels B and C are also quite similar to those in Panel A. In column 6, as expected, we find a significant and positive effect of average income group size for both the log and the share specifications. However, the effect of inequality on conspicuous consumption is still negative after controlling for the average income group size. The estimates in column 6 are similar to those in column 5 without controlling for the variable. We also estimate the heterogeneous effects of income inequality over the distribution of conspicuous consumption by using the IV quantile method of Chernozhukov and Hansen (2005). We employ the expenditure share specification of column 4 in Panel B without state FE. Figure 7 presents the results with 95% confidence intervals. The graph shows that the effect of income inequality is negative and significant almost all over the distribution of conspicuous consumption except for at the lower tail of the distribution. In particular, we find that the effect is larger at the upper tail of the distribution. Since lower-income households devote a larger share of their budgets to conspicuous consumption, and hence more likely belong to the upper tail of the distribution, this finding is consistent with the prediction of our theoretical result that lower-income consumers should decrease their conspicuous consumption more rapidly than higher-income consumers (Proposition 2). We conduct a placebo test by estimating the same specifications for other types of household expenditure than conspicuous expenditure. We check five non-conspicuous expenditure categories: food, housing rent, health, education and utilities. The results are presented in Table 4. We also estimate the equation by both OLS and IV. To save space, we present only the results for the specification that uses the log of expenditure as the dependent variable. The results are similar when we use the share or the level of expenditure and show that, with the exception of food expenditure,
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income inequality does not have any significant impact on these other expenditures.11 Next, we test our second hypothesis for the relationship between income inequality and conspicuous consumption inequality. The theory predicts that an increase in income inequality raises conspicuous consumption inequality, holding average income constant (Propositions 2, 5 and 6). In Figure 8, we present the pooled cross-sectional relationships between the Gini coefficient and the coefficient of variation of conspicuous expenditure, the latter of which is a measure of inequality in conspicuous expenditure across households within states and years. The graph clearly shows that there is a positive relationship. To confirm whether the relationship observed in Figure 8 holds after controlling for observable and unobservable state characteristics, we estimate a regression equation similar to equation (15), with the measure of conspicuous consumption inequality as the dependent variable. We try to use two different measures of conspicuous expenditure inequality: one is the coefficient of variation (CV), which is the standard deviation of households’ visible expenditure divided by the corresponding state-year average, and the other is simply the standard deviation with the mean included as an explanatory variable. Table 5 presents the regression results. In column 1, the dependent variable, the coefficient of variation, is already a measure of inequality that is standardized by the mean (a dimensionless measure of dispersion). In column 2, we use the standard deviation as the dependent variable while we explicitly control for the average conspicuous expenditure. As before, we control for states’ demographic compositions and the average socioeconomic characteristics. In addition, state fixed effects and quadratic yearly trends are controlled for. It turns out that the results are consistent with our hypothesis. In both specifications, we find that an increase in income inequality increases between-household inequality in terms of visible expenditure within states.12 5. Discussion In this paper, we theoretically and empirically explored how income inequality affects conspicuous consumption, when the latter is a means of status seeking. Using the simple two income group model, we first demonstrated our key insight that, as 11



In some cases, the over-identification test is rejected, implying that the instrumental variables are not valid. 12 Control variables are mostly insignificant. It is nevertheless interesting that higher average education (i.e., more educated people in a state) decreases conspicuous expenditure inequality. In addition, we find that higher racial fractionalization (i.e., more racial heterogeneity) increases conspicuous expenditure inequality.
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income inequality increases with the average income held constant, the poor class should reduce conspicuous consumption ultimately and, as a result, the rich class should reduce conspicuous consumption because the marginal benefit of conspicuous consumption becomes smaller. We then extended this observation to some general settings including unified/separated societies. We showed that when income inequality increases, higher-income consumers do not increase conspicuous consumption as much as lower-income consumers decrease it, hence reducing the average level of conspicuous consumption of the society. We also showed that greater income inequality increases the variance of conspicuous consumption. This is because higher-income consumers decrease conspicuous consumption more slowly (or increase it a lesser extent) than lower-income consumers decrease their conspicuous consumption. Lastly, we empirically tested the above two theoretical hypotheses using U.S. state-level panel data from 1986 to 2003 and found some evidence consistent with both hypotheses. We wish to emphasize that the objective of our study is to shed some light on the nature of conspicuous consumption. The main implication of our findings is, therefore, that people have some desire for being conspicuous and thus continue to pursue a higher position or rank over others and this is a crucial motivator of conspicuous consumption. The competition is likely to be more intensive when they are not different from each other in terms of purchasing power. In other words, when the income distribution gets more dispersed, those at the lower tail may be incapable of playing the tournament of relative status seeking. Conspicuous consumption is often regarded as a waste of resources. Veblen (1899/2007) (p.78) described that the effect of conspicuous consumption is “to hold the consumer up to a standard of expensiveness and wastefulness in his consumption of goods and his employment of time and effort.” From this perspective, the finding that greater income inequality decreases conspicuous consumption may suggest that we have an opportunity to save some resources and use them in a more productive way. However, this should not be interpreted as an argument for extending existing inequality. Income inequality influences social welfare through many different channels. Greater income inequality increases the inequality of conspicuous consumption, which may make income gaps between households more visible, magnifying the impact of income inequality on social tension (Alesina and Perotti, 1996). This is probably why the extravagance of the wealthy is often criticized by the media and social commentators especially when income inequality gets worse (see the New York Times’ articles by Anderson on Dec. 25, 2006 and Craig and Roose November 23,
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2010). Greater inequality may incur substantial social costs to a society. A multitude of social problems may arise as income inequality becomes worse. Inequality might increase heterogeneity among individuals and therefore frustrate low-income individuals. Higher inequality can deteriorate social cohesion and cause a sense of incongruity, increasing crime rates and political uncertainty. Thus, the welfare evaluation of income inequality should be conducted within a more comprehensive framework than the one considered in the paper.
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Table 1. Summary Statistics Variables



Mean



SD



Male



0.590



0.107



Age



46.325



4.116



White



0.780



0.147



Black



0.128



0.112



Hispanic



0.049



0.069



High school graduates



0.305



0.090



Some college



0.260



0.093



College graduates or higher



0.280



0.090



Fractionalization of age



0.770



0.050



Fractionalization of education



0.710



0.050



Fractionalization of race



0.320



0.150



Unemployment rate



5.387



1.501



Share of expenditure on conspicuous goods



0.109



0.023



Expenditure on conspicuous goods ($1,000)



1.486



0.480



Quarterly total household expenditure ($1,000)



10.104



1.833



Household income ($1,000)



35.383



9.846



Average income group size (log)



13.946



1.134



State Gini coefficient



0.564



0.030



Notes: N = 658. The number of observations for average income group size is 634. The state-by-year panel data are constructed by collapsing the CEX sample that Charles et al. (2009) used. The fractionalization index is one minus the Herfindahl index. State-level Gini coefficients are from Frank (2008). All monetary amounts are in 2005 U.S. dollars. The sample period is from 1986 to 2003.



Table 2. Income Inequality and Visible Expenditure Share by State and the District of Columbia Gini coefficient



Nevada New York Texas Florida California Alaska Connecticut District of Columbia Louisiana Idaho Illinois New Jersey Nebraska Colorado Oklahoma Georgia Arizona Tennessee Vermont Utah Kansas Missouri Pennsylvania Washington Alabama Oregon Arkansas Delaware Minnesota New Hampshire Hawaii Michigan Kentucky Virginia Maryland North Carolina South Carolina Iowa Indiana Wisconsin Ohio



Share of visible goods expenditure



Mean



SD



Mean



SD



0.608 0.607 0.605 0.605 0.604 0.602 0.600 0.598 0.579 0.579 0.576 0.576 0.575 0.573 0.571 0.566 0.564 0.563 0.560 0.557 0.556 0.556 0.555 0.554 0.553 0.553 0.552 0.551 0.550 0.549 0.548 0.548 0.548 0.546 0.545 0.543 0.542 0.541 0.539 0.537 0.530



0.009 0.035 0.014 0.023 0.028 0.040 0.038 0.028 0.014 0.008 0.022 0.029 0.008 0.018 0.012 0.019 0.017 0.018 0.008 0.021 0.012 0.017 0.023 0.028 0.019 0.019 0.018 0.009 0.016 0.024 0.016 0.019 0.017 0.021 0.020 0.018 0.020 0.013 0.016 0.015 0.014



0.095 0.095 0.121 0.099 0.101 0.106 0.104 0.093 0.112 0.104 0.112 0.103 0.112 0.108 0.111 0.114 0.110 0.112 0.101 0.120 0.119 0.104 0.109 0.105 0.128 0.104 0.136 0.100 0.112 0.112 0.086 0.120 0.105 0.110 0.100 0.110 0.116 0.132 0.108 0.113 0.116



0.027 0.010 0.007 0.012 0.009 0.015 0.021 0.029 0.016 0.017 0.012 0.016 0.010 0.012 0.050 0.016 0.018 0.038 0.026 0.018 0.023 0.013 0.010 0.011 0.022 0.015 0.017 0.031 0.016 0.039 0.017 0.016 0.048 0.016 0.019 0.021 0.027 0.026 0.021 0.012 0.013
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Figure 5. Income Inequality and Expenditure Share of Conspicuous Goods: State-Level Pooled Data, 1986~2003



.5



.55



.6 Gini



.65



.7



Notes: Observations are weighted by the number of households in each state and year, represented by the size of circle. The dotted line is the weighted regression fitted line.
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Notes: Observations are weighted by the number of households in each year. 1=AL, 2=AK, 3=AZ, 4=AR, 5=CA, 6=CO, 7=CT, 8=DE, 9=DC, 10=FL, 11=GA, 12=HI, 13=ID, 14=IL, 15=IN, 16=IA, 17=KS, 18=KT, 19=LO, 21=MD, 23=MI, 24=MN, 26=MO, 28=NB, 29=NV, 30=NH, 31=NJ, 33=NY, 34=NC, 36=OH, 37=OK, 38=OR, 39=PA, 41=SC, 43=TN, 48=WA, 50=WI.



Table 3. Impacts of Income Inequality on Visible Goods Expenditure (1) OLS



(2) OLS



(3) OLS



(4) IV



(5) IV



(6) IV



-1.735*** (0.578)



-23.566*** (5.338) 18.573*** (4.368)



-1.662*** (0.579)



-24.124*** (5.039) 19.097*** (4.096)



1.409*** (0.077)



1.641*** (0.073)



1.633*** (0.072)



1.242*** (0.206)



1.321*** (0.197)



-23.302*** (4.973) 18.406*** (4.091) 0.027* (0.016) 1.418*** (0.212)



No 0.614



Yes 0.700



Yes 0.710



Yes 0.577 44.09 0.739



Yes 0.599 45.40 0.450 0.632



Yes 0.614 40.00 0.694 0.633



A. Log of visible goods expenditure Gini -1.524*** (0.320) Gini squared Average income group size Log of total expenditure State FE R-squared F-static of instruments Overidentification test (p-value) Gini at max visible expenditure



0.634



B. Share of visible goods expenditure Gini -0.138*** (0.030) Gini squared



-0.126** (0.055)



-1.926*** (0.379) 1.532*** (0.317)



-0.120** (0.053)



-1.960*** (0.477) 1.563*** (0.388)



0.004*** (0.000)



0.005*** (0.001)



0.005*** (0.001)



0.003** (0.001)



0.004*** (0.001)



-1.795*** (0.467) 1.419*** (0.383) 0.004*** (0.001) 0.005*** (0.002)



No 0.451



Yes 0.576



Yes 0.588



Yes 0.393 33.21 0.038



Yes 0.420 34.61 0.012 0.627



Yes 0.436 27.86 0.060 0.632



Average income group size Total expenditure State FE R-squared F-static of instruments Overidentification test (p-value) Gini at max visible expenditure



0.629



C. Level of visible goods expenditure Gini -2.402*** (0.477) Gini squared



-3.011*** (0.910)



-35.181*** (8.894) 27.372*** (7.304)



-2.911*** (0.893)



-35.772*** (8.402) 27.921*** (6.878)



0.205*** (0.012)



0.236*** (0.011)



0.234*** (0.011)



0.205*** (0.027)



0.218*** (0.026)



-34.085*** (8.211) 26.493*** (6.800) 0.042 (0.026) 0.231*** (0.029)



No 0.621



Yes 0.707



Yes 0.716



Yes 0.609 31.22 0.789



Yes 0.626 32.61 0.492 0.641



Yes 0.633 27.86 0.744 0.643



Average income group size Total expenditure State FE R-squared F-static of instruments Overidentification test (p-value) Gini at max visible expenditure



0.643



Notes: All regressions include control variables; age, male, white, black, Hispanic, high school graduates, some college, college or more, state unemployment rate and fractionalization measures of age, education and race. Year and year squared are also controlled. Robust standard errors, clustered by state, are presented in parentheses. ** 5%, *** 1% significant.
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Figure 7. IV Quantile Regression Results: Heterogeneous Impacts of Gini Coefficient on Conspicuous Expenditure Share



.05 .1 .15 .2 .25 .3 .35 .4 .45 .5 .55 .6 .65 .7 .75 .8 .85 .9 .95 Quantile Notes: We estimate the specification of Column (1) in Table 3.B without year squared by using the method of IV quantile regression (Chernozhukov and Hansen, 2005). The curve shows the estimated coefficients at quantiles from 0.05 to 0.96. The vertical line at each quantile represents the 95% confidence interval.



Table 4. Placebo Tests: Impacts of Income Inequality on Non-visible Goods Expenditures



Food



Est. Method



Gini



Total Exp.



R-squared



OLS



0.349



0.846***



0.869



(0.323)



(0.037)



IV



Rent



OLS IV



Health



OLS IV



Education



OLS IV



Utilities



OLS IV



0.387



0.632***



(0.328)



(0.061)



0.388



0.513***



(0.273)



(0.041)



0.307



0.968***



(0.315)



(0.118)



0.375



0.927***



(0.611)



(0.087)



0.431



0.619***



(0.641)



(0.145)



1.093



1.130***



(0.778)



(0.162)



1.118



0.983***



(0.728)



(0.368)



-0.268



0.759***



(0.368)



(0.034)



-0.226



0.520***



(0.372)



(0.075)



0.678



Overid.



0.014



0.936 0.701



0.160



0.634 0.501



0.587



0.544 0.301



0.145



0.837 0.587



0.028



Notes: The dependent variable is the natural logarithm of each category's expenditure. The natural logarithm of total expenditure and other control variables are included. For IV estimations, the Cragg-Donald Wald F statistic of instruments in the first stage equation is 44.09. Robust standard errors, clustered by state, are presented in parentheses. * 10%, ** 5%, *** 1% significant.
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Figure 8. Income Inequality and Coefficient of Variation of Conspicuous Expenditure: State-Level Pooled Data, 1986~2003
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Notes: Observations are weighted by the number of households in each state and year, represented by the size of circle. The dotted line is the weighted regression fitted line.



Table 5. Impacts of Income Inequality on Visible Goods Expenditure Inequality



Gini



(1)



(2)



Coefficient of variation



Standard deviation



1.355*



3.219**



(0.780) Mean visible goods expenditure



(1.466) 2.111*** (0.080)



Age



0.001



0.002



(0.006)



(0.009)



0.192



0.039



(0.167)



(0.263)



-0.692



-1.375



(0.549)



(1.015)



-0.773



-1.788



(0.838)



(1.557)



-0.846



-2.268



(0.930)



(1.740)



-0.103



-0.334



(0.377)



(0.618)



Some college



-0.567*



-0.958*



(0.331)



(0.548)



College or more



-0.716*



-1.381**



(0.355)



(0.614)



-0.007



0.003



(0.009)



(0.012)



-0.374



-0.962



(0.634)



(1.084)



0.213



0.507



Male White Black Hispanic High school graduates



Unemployment rate Fractionalization of age Fractionalization of education



(0.635)



(1.038)



0.617*



1.200**



(0.334)



(0.591)



State FE



Yes



Yes



Observations



657



657



0.348



0.787



Fractionalization of race



R-squared



Notes: A constant term, year, and year squared are included. Robust standard errors, clustered by state, are presented in parentheses. The unit of the dependent variable is 1,000. * 10%, ** 5%, *** 1% significant.



Appendix A. Online Appendix: Lemma and Proofs of Propositions Appendix A.1. Derivatives of π and the second order condition One can easily verify the following expressions for the derivatives. Lemma 1. Suppose that πi (x1 , · · · , xi , · · · , xn ) := P



f (xi ) j∈Gi f (xj )



Then we have (i) f 0 (xi ) ∂πi = πi (1 − πi ), ∂xi f (xi )



∂πi f 0 (xj ) =− π i πj ∂xj f (xj )



(ii) ∂ 2 πi f 00 (xi )f (xi ) f 0 (xi ) 2 = π (1 − π ) − ( ) πi (1 − πi )2πi i i ∂x2i f (xi )2 f (xi ) (iii) ∂ 2 πi f 0 (xi ) f 0 (xj ) = πi πj (2πi − 1) ∂xi xj f (xi ) f (xj ) Then the second order condition for the maximization problem in equation (3) in the text is given by φ00 (xi ) −



f 00 (xi )f (xi ) f 0 (xi ) 2 π (1 − π ) − ( ) πi (1 − πi )2πi < 0. i i f (xi )2 f (xi )



For example, if f (xi ) = xi , we have P 2 j6=i xj φ00 (xi ) − P 3 < 0 for all x1 , x2 , · · · , xn > 0. ( xi ) Appendix A.2. Proof of Proposition 1 The case for the separated society follows from Proposition 1 in the text. For the unified society, we show the following more precise characterization. Proposition 1. Consider the unified society. Then there exist γ1 , γ2 , · · · , γn such that (1) If γ < γ¯1 , mn 0 < x∗i < for all i = 1, · · · , n p



1



(2) For k = 1, · · · , n − 1, if γ¯k < γ < γ¯k+1 , x∗i =



mi for i > j, p



where j := n − k. (3) If γ¯n < γ, x∗i =



mj mj+1 < x∗i = x∗ < for i ≤ j p p



mi for all i = 1, · · · , n p



Proof. We show that (2) holds. Other cases follow similarly. Let k = 1, · · · , n − 1 be given. Let j := n − k. We define βj (t) :=



jf (t) +



f (t) Pn



l=j+1



f ( mpl )



(1 −



f 0 (t) . ml l=j+1 f ( p ) f (t)



f (t) Pn



jf (t) +



)



We first show that βj (t) is decreasing. By directly computing, we find that βj0 (t) = π(1 − jπ)(1 − 2π)(



f 0 (t) 2 f 00 (t)f (t) − (f 0 (t))2 ) + π(1 − π) f (t) (f (t))2



If j = 1, from the second order condition, we have βj0 (t) < 0. If j ≥ 2, then π=



jf (t) +



f (t) Pn



ml l=j+1 f ( p )







1 2



and again, the second order condition implies that βj (t) is decreasing. We show that (x∗1 , x∗2 , · · · , x∗j , x∗j+1 , · · · , x∗n ) = (x∗ , x∗ , · · · , x∗ ,



mn p−α mj+1 ,··· , ), where βj (x∗ ) = , p p γ



is the Nash equilibrium. We observe that βl ( for all l. We let γ¯k :=



ml+1 ml+1 ) = βl+1 ( ) p p



p−α p−α . mn−(k−1) = m βj+1 ( j+1 ) βn−(k−1) ( p ) p



Since βj (t) is decreasing, using (A.1) we find γ¯k =



p−α p−α p−α = γ¯k+1 mj+1 = mj+1 < m βj+1 ( p ) βj ( p ) βj ( pj )



2



(A.1)



We let γk < γ < γk+1 . Then, we have βj (



mj p−α mj+1 )< < βj ( ). p γ p



If we let x∗ := βj−1 ( p−α ), then we have γ mj mj+1 < x∗ < . p p We let i ≤ j and show that there is no incentive to deviate from xi = x∗ . To do this, let f (t) f 0 (t) f (t) P P (1− ) b0 (t) := . f (t) + (j − 1)f (x∗ ) + nl=j+1 f ( mpl ) f (t) + (j − 1)f (x∗ ) + nl=j+1 f ( mpl ) f (t) Then, b0 (t) is decreasing from the second-order condition, and from b0 (x∗ ) = βj (x∗ ) = p−α , we see that no i can benefit from deviating from x∗ . γ Next we need to check that for i > j, x∗i = mi /p is the equilibrium strategy. We first note that f (t) f (t) f 0 (t) P P (1 − ) n n f (t) + jf (x∗ ) + l=j+1 f (ml /p) f (t) + jf (x∗ ) + l=j+1 f (ml /p) f (t) l6=i



l6=i



is decreasing in t, where x∗ = βj−1 ((p − α)/γ). So if f (mi /p) f 0 (mi /p) f (mi /p) P P (1 − ) > p − α, (A.2) jf (x∗ ) + nl=j+1 f (ml /p) jf (x∗ ) + nl=j+1 f (ml /p) f (mi /p) then the result follows. Inequality (A.2) holds because f (x∗ ) > f (mi /p) and f 0 (x∗ ) ≤ f 0 (mi /p) from f 00 ≤ 0 imply f (mi /p) f (mi /p) f 0 (mi /p) P P (1 − ) > jf (x∗ ) + nl=j+1 f (ml /p) jf (x∗ ) + nl=j+1 f (ml /p) f (mi /p) jf (x∗ ) +



f (x∗ ) Pn



l=j+1



f (ml /p)



(1 −



jf (x∗ ) +



3



f (x∗ ) Pn



f 0 (x∗ ) . ∗ l=j+1 f (ml /p) f (x ) )



Appendix A.3. Proof of Proposition 4 We first show that (i) holds. If x1 = mp1 < xs , then x2 (x1 ) > mp2 . Also, from γβ(x2 (x1 ), x1 ) − (p − φ0 (x2 (x1 ))) = 0 and the fact that β(·, x1 ) is decreasing, we have γβ(



m2 m2 , x) > γβ(x2 (x1 ), x1 ) = p − φ0 (x2 (x1 )) > p − φ0 ( ) p p



Thus, we find x∗2 = mp2 . Similarly, we have x∗i = the characterization of the slope of xi (x−i ).



mi p



for all i > 2. (ii) follows from



Appendix A.4. Proof of Proposition 5 Proof of Proposition 5. We first show that πi (x∗ ) 



1 2



for all i



Let i < n. Then, we have 1 πi (x ) < 2 ∗



if and only if



f (x∗i ) 1 < ∗ ∗ ∗ f (x1 ) + · · · + f (xn−1 ) + f (xn ) 2



Since x∗1 = x∗2 = · · · = x∗n−1 , πi (x∗ ) < 12 . Since x∗n < x∗n−1 , we also have πn (x∗ ) < 12 . Also, note that ∂xj ∂ 2 π i ∂ 2 πi =− / ∂xi ∂xi ∂xj ∂x2i and from the second-order condition, we have on



∂ 2 πi . ∂xi ∂xj



∂ 2 πi ∂x2i



< 0, and the sign of



∂xj ∂xi



depends



Thus, from Lemma 1 we have ∂xj ∂xj < 0 for all i, j 6= n and < 0 for all j 6= n. ∂xi ∂xn



From this, (i) follows. For j 6= n, we have n−1 ∂xj ∂xj > (n − 1) > −1, 1 − (n − 2)∂xl /∂xj ∂xn ∂xn where the last inequality follows from the stability condition. Thus, we find that n X dx∗ i



i=1



dτ



=



n−1 X dx∗



dx∗ + n = dτ dτ i



i=1







n−1 ∂xj +1 1 − (n − 2)∂xl /∂xj ∂xn



4







dx∗n < 0, dτ



which shows (ii). Finally, we find n



d d ∗ x¯∗ 1X xi V ar(x ) = 2(xi − x¯∗ )( − ) dτ n i=1 τ dτ 1 = n since xi − x¯∗ > 0,



dxi dτ



n−1 X i=1



−



dxi d¯ x∗ dxn d¯ x∗ 2(xi − x¯∗ )( − ) + 2(xn − x¯)( − ) dτ τ dτ τ



d¯ x∗ dτ



! >0



> 0 for i ≥ n − 1 and xn − x¯∗ < 0, n−1



X dxi n − 1 dxn dxn d¯ x∗ − =− + < 0. dτ dτ dτ n dτ i=1 Appendix B. Online Appendix: The effect of income inequality of conspicuous consumption in a simple signalling model We provide an example of the effect of income inequality on conspicuous consumption using the signalling model of Corneo and Jeanne (1997). The mechanism, different from ours, can be explained as follows. When the majority of consumers in a society purchase the conspicuous good, the marginal consumer of the conspicuous good, whose income is exactly at the threshold, should rank below 50% of the income distribution. Thus, if income inequality increases with the average held constant, the marginal consumer’s income should decrease. If the marginal cost of the conspicuous good increases as income decreases (i.e., the lower-income group values other goods more over the conspicuous good), the marginal consumer stops purchasing the conspicuous good, and thus, the fraction of consumers buying the conspicuous good decreases. In sum, the effect of income inequality in this simple signalling setting works only through the income effect for poor consumers, which is different from our emphasis on interactions between the rich and poor consumers in response to a change in income inequality. Consider a continuum of agents whose income levels are distributed according to a distribution function F . Then we can define the rank, r, of an individual who has an income level m as r := 1 − F (m). Conversely, the income level of the consumer at rank r is given by mr = F −1 (1 − r). The consumer at rank r decides whether to purchase a unit of an indivisible conspicuous good and thus solves the following optimization problem: max u(mr − pxr ) + γE[a|xr ], (B.1) xr



where xr = 1 (or xr = 0) means that the consumer at rank r purchases (or do not 5



purchase) the conspicuous good. Here, u is assumed to be concave, following Corneo and Jeanne (1997). The term E[a|xr ] is called the signalling value of the conspicuous consumption, where a is called a status function, assigning to each consumer the status obtained by purchasing the conspicuous good. The signalling equilibrium satisfies two conditions: (i) actions are optimal given inferences and (ii) inferences are deduced from the action function using Bayes’ rule. We first discuss (i). To do this, let the signalling value, s, be given, that is, s := γE[a|xr ]. Equation (B.1) shows that consumer at rank r purchases the good if s ≥ u(mr ) − u(mr − p). Thus, we can interpret the signalling value, s, as the marginal benefit of conspicuous consumption, while u(mr ) − u(mr − p) is the marginal cost of conspicuous consumption. Since u(m) − u(m − p) is decreasing in m, a consumer buys the good if and only if his income is higher than a threshold level, m ˆ := m(s), ˆ given by s = u(m) ˆ − u(m ˆ − p),



(B.2)



where we assume that u(0) = 0 and u(p) ≥ s, which requires that the signalling value is not so large to ensure that m ˆ lies in the interior of the support of F . Given m, ˆ we can find the fraction of consumers, q = q(m), ˆ who buy the good: q = 1 − F (m) ˆ



(B.3)



Next, we discuss the inference part. From Bayes’s rule (see Corneo and Jeanne (1997)), we find Rq s = E[a|xr = 1] − E[a|xr = 0] =



0



a(r)dr − q



R1 q



a(r)dr



1−q



.



The signalling value, s, depends on the shape of the status function a(r). The simplest possible example is given by1 s = 1 − q,



(B.4)



and the idea for this signal function is that the more people consume the conspicuous good, the lower the signal value(called the snobbish case in Corneo and Jeanne (1997)). Then, equations (B.2), (B.3), and (B.4), together determine the equilibrium In fact, in equation (13) in Corneo and Jeanne (1997), we can choose a32 = −1 and a21 = 2, where n in their paper is q here. Thus, conspicuous consumption is snobbish (in their terms), since the signal value is decreasing in the fraction of the conspicuous consumers. 1



6



Panel B



Panel A Marginal Benefit of Conspicuous Consumption: Signaling value
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Figure B.1: The effect of income inequality on conspicuous consumption i a simple signalling model.



values of the equilibrium signalling value, s∗ , the threshold income level, m, ˆ and the ∗ fraction of conspicuous consumers, q . Further, combining two equations (B.2) and (B.3) yields two equations characterizing the equilibrium values, s∗ and q ∗ : s∗ = u(F −1 (1 − q ∗ )) − u(F −1 (1 − q ∗ ) − p) and s∗ = 1 − q ∗ ,



(B.5)



where F −1 is the inverse function of F (see Figure B.1). To study the effect of income inequality, we take a simple example of F , a distribution uniformly distributed over [m ¯ − τ, m ¯ + τ ], where τ , as a measure of spread, can be regarded as the degree of income inequality: Fτ (m) =



1 1 (m − m) ¯ + . 2τ 2



Then, if we take the derivative of the first expression in (B.5) with respect to τ , we find that ds∗ = −(u0 (m ˆ ∗ ) − u0 (m ˆ ∗ − p))(1 − 2q ∗ ). dτ Since u(m) − u(m − p) is decreasing (because u is concave), we find that (see Panel B in Figure B.1): dq ∗ < 0 if and only if q ∗ > 1/2 dτ which shows that when the majority of consumers in a society purchase the conspicuous good, an increase in income inequality reduces the fraction of consumers purchasing the conspicuous good.



7



p)
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Appendix C. Online Appendix: Tables



Table A1. Regression Results for Log-Log Specifications



Gini



(1) OLS -1.524*** (0.320)



(2) OLS -1.735*** (0.578)



(3) OLS -23.566*** (5.338) 18.573*** (4.368)



(4) IV -1.662*** (0.579)



(5) IV -24.124*** (5.039) 19.097*** (4.096)



1.409*** (0.077) -0.020*** (0.003) 0.369** (0.151) 0.374** (0.150) 0.871*** (0.234) 0.942** (0.359) -0.282 (0.185) -0.452** (0.183) -1.088*** (0.200) -0.006 (0.006) 0.072 (0.400) 0.591 (0.381) -0.298 (0.276) No 0.614



1.641*** (0.073) -0.016*** (0.004) 0.105 (0.114) -0.120 (0.343) 0.108 (0.385) -0.132 (0.392) -0.082 (0.187) -0.333* (0.183) -0.420** (0.188) -0.014** (0.007) -0.236 (0.431) 0.469 (0.355) -0.058 (0.251) Yes 0.700



1.633*** (0.072) -0.016*** (0.004) 0.093 (0.112) -0.006 (0.273) 0.229 (0.367) -0.181 (0.386) -0.041 (0.185) -0.252 (0.192) -0.341* (0.191) -0.015** (0.006) -0.173 (0.433) 0.437 (0.342) -0.065 (0.217) Yes 0.710



1.242*** (0.206) -0.014*** (0.004) 0.202 (0.127) -0.047 (0.279) 0.031 (0.380) -0.171 (0.402) 0.019 (0.184) -0.154 (0.198) -0.176 (0.225) -0.022*** (0.007) -0.090 (0.438) 0.285 (0.323) 0.006 (0.236) Yes 0.577



1.321*** (0.197) -0.015*** (0.004) 0.169 (0.120) 0.059 (0.223) 0.177 (0.357) -0.210 (0.384) 0.036 (0.182) -0.109 (0.203) -0.146 (0.230) -0.021*** (0.007) -0.089 (0.439) 0.290 (0.321) -0.011 (0.204) Yes 0.599



Gini squared Average income group size log(total expenditure) Age Male White Black Hispanic High school graduates Some college College or more Unemployment rate Fractionalization of age Fractionalization of education Fractionalization of race State FE R-squared



(6) IV -23.302*** (4.973) 18.406*** (4.091) 0.027* (0.016) 1.418*** (0.212) -0.015*** (0.004) 0.145 (0.116) 0.134 (0.239) 0.370 (0.368) -0.125 (0.384) 0.008 (0.194) -0.128 (0.210) -0.156 (0.234) -0.019*** (0.007) -0.397 (0.420) 0.167 (0.350) -0.053 (0.205) Yes 0.614



Notes: A constant term, year, and year squared are included. Robust standard errors, clustered by state, are presented in parentheses. * 10%, ** 5%, *** 1% significant.



Table A2. Regression Results using the Share of Visible Goods Expenditure



Gini



(1) OLS -0.138*** (0.030)



(2) OLS -0.126** (0.055)



(3) OLS -1.926*** (0.379) 1.532*** (0.317)



(4) IV -0.120** (0.053)



(5) IV -1.960*** (0.477) 1.563*** (0.388)



0.004*** (0.000) -0.002*** (0.000) 0.034** (0.013) 0.023* (0.012) 0.089*** (0.023) 0.093*** (0.034) -0.020 (0.017) -0.033** (0.016) -0.079*** (0.019) -0.000 (0.001) -0.028 (0.034) 0.048 (0.036) -0.047** (0.023) No 0.451



0.005*** (0.001) -0.001*** (0.000) 0.009 (0.010) 0.008 (0.032) 0.048 (0.037) 0.040 (0.035) 0.002 (0.016) 0.004 (0.015) -0.006 (0.018) -0.001 (0.001) -0.030 (0.039) 0.030 (0.034) -0.025 (0.022) Yes 0.576



0.005*** (0.001) -0.002*** (0.000) 0.008 (0.009) 0.017 (0.025) 0.058 (0.035) 0.036 (0.034) 0.005 (0.016) 0.011 (0.015) 0.000 (0.019) -0.001* (0.001) -0.024 (0.038) 0.028 (0.034) -0.025 (0.019) Yes 0.588



0.003** (0.001) -0.001*** (0.000) 0.012 (0.011) 0.010 (0.029) 0.043 (0.036) 0.037 (0.035) 0.006 (0.015) 0.012 (0.015) 0.004 (0.019) -0.001** (0.001) -0.018 (0.037) 0.022 (0.033) -0.023 (0.021) Yes 0.393



0.004*** (0.001) -0.001*** (0.000) 0.010 (0.010) 0.019 (0.024) 0.055 (0.034) 0.035 (0.035) 0.008 (0.015) 0.015 (0.015) 0.006 (0.019) -0.001** (0.001) -0.018 (0.037) 0.023 (0.034) -0.025 (0.018) Yes 0.420



Gini squared Average income group size Total expenditure Age Male White Black Hispanic High school graduates Some college College or more Unemployment rate Fractionalization of age Fractionalization of education Fractionalization of race State FE R-squared



(6) IV -1.795*** (0.467) 1.419*** (0.383) 0.004*** (0.001) 0.005*** (0.002) -0.002*** (0.000) 0.006 (0.010) 0.027 (0.025) 0.076** (0.035) 0.043 (0.035) 0.004 (0.016) 0.013 (0.016) 0.005 (0.019) -0.001 (0.001) -0.057 (0.044) 0.015 (0.035) -0.027 (0.019) Yes 0.436



Notes: A constant term, year, and year squared are included. Robust standard errors, clustered by state, are presented in parentheses. * 10%, ** 5%, *** 1% significant.



Table A3. Regression Results using the Level of Visible Goods Expenditure



Gini



(1) OLS -2.402*** (0.477)



(2) OLS -3.011*** (0.910)



(3) OLS -35.181*** (8.894) 27.372*** (7.304)



(4) IV -2.911*** (0.893)



(5) IV -35.772*** (8.402) 27.921*** (6.878)



0.205*** (0.012) -0.026*** (0.005) 0.515** (0.215) 0.449** (0.209) 1.521*** (0.356) 1.608*** (0.565) -0.367 (0.243) -0.508* (0.259) -1.445*** (0.270) -0.009 (0.009) 0.014 (0.559) 0.704 (0.553) -0.615 (0.409) No 0.621



0.236*** (0.011) -0.020*** (0.006) 0.199 (0.162) -0.103 (0.450) 0.255 (0.629) -0.002 (0.674) -0.023 (0.248) -0.291 (0.252) -0.515* (0.274) -0.021* (0.010) -0.376 (0.564) 0.670 (0.519) -0.145 (0.368) Yes 0.707



0.234*** (0.011) -0.020*** (0.005) 0.182 (0.159) 0.066 (0.361) 0.431 (0.612) -0.076 (0.658) 0.037 (0.247) -0.169 (0.266) -0.395 (0.281) -0.023** (0.010) -0.283 (0.564) 0.620 (0.511) -0.155 (0.327) Yes 0.716



0.205*** (0.027) -0.019*** (0.006) 0.261 (0.172) -0.073 (0.405) 0.170 (0.617) -0.050 (0.677) 0.055 (0.234) -0.166 (0.247) -0.341 (0.305) -0.027** (0.011) -0.187 (0.542) 0.531 (0.485) -0.122 (0.353) Yes 0.609



0.218*** (0.026) -0.020*** (0.005) 0.215 (0.166) 0.086 (0.331) 0.389 (0.592) -0.102 (0.645) 0.080 (0.235) -0.100 (0.256) -0.300 (0.315) -0.026*** (0.010) -0.180 (0.545) 0.545 (0.484) -0.143 (0.312) Yes 0.626



Gini squared Average income group size Total expenditure Age Male White Black Hispanic High school graduates Some college College or more Unemployment rate Fractionalization of age Fractionalization of education Fractionalization of race State FE R-squared



(6) IV -34.085*** (8.211) 26.493*** (6.800) 0.042 (0.026) 0.231*** (0.029) -0.020*** (0.005) 0.188 (0.157) 0.181 (0.375) 0.646 (0.635) 0.016 (0.655) 0.059 (0.242) -0.109 (0.255) -0.313 (0.304) -0.022** (0.010) -0.535 (0.551) 0.393 (0.505) -0.216 (0.326) Yes 0.633



Notes: A constant term, year, and year squared are included. Robust standard errors, clustered by state, are presented in parentheses. * 10%, ** 5%, *** 1% significant.



Table A4. Placebo Test Results: Expenditure on Non-visible Goods and Services (1)



(2)



(3)



Food Gini Log of household expenditure Age Male White Black Hispanic High school graduates Some college College or more Unemployment rate Fractionalization of age Fractionalization of education Fractionalization of race State FE R-squared



(4)



(5)



Rent



(6) Health



OLS



IV



OLS



IV



OLS



IV



0.349 (0.323) 0.846*** (0.037) 0.000 (0.001) -0.065 (0.047) -0.013 (0.221) 0.181 (0.170) 0.390* (0.203) -0.046 (0.070) -0.203** (0.080) -0.162* (0.083) -0.011*** (0.003) 0.164 (0.116) -0.001 (0.120) -0.186 (0.118) Yes 0.869



0.387 (0.328) 0.632*** (0.061) 0.001 (0.001) -0.017 (0.044) 0.013 (0.225) 0.123 (0.170) 0.360** (0.180) 0.017 (0.071) -0.109 (0.084) -0.037 (0.088) -0.015*** (0.002) 0.345*** (0.130) -0.092 (0.114) -0.167 (0.117) Yes 0.678



0.388 (0.273) 0.513*** (0.041) 0.007*** (0.002) 0.031 (0.069) 0.325 (0.215) -0.004 (0.180) -0.050 (0.241) 0.109 (0.109) 0.234* (0.128) 0.271* (0.145) 0.004 (0.003) 0.743* (0.386) -0.295 (0.191) 0.197 (0.137) Yes 0.936



0.307 (0.315) 0.968*** (0.118) 0.006*** (0.002) -0.071 (0.067) 0.270 (0.170) 0.122 (0.199) 0.017 (0.261) -0.025 (0.106) 0.034 (0.110) 0.005 (0.137) 0.013*** (0.003) 0.346 (0.283) -0.101 (0.186) 0.158 (0.143) Yes 0.701



0.375 (0.611) 0.927*** (0.087) 0.022*** (0.004) -0.129 (0.107) 0.309 (0.229) -0.604* (0.350) -0.719* (0.369) -0.201 (0.177) -0.345 (0.209) -0.310 (0.188) 0.016** (0.007) -0.478 (0.301) 0.421* (0.246) 0.454** (0.208) Yes 0.634



0.431 (0.641) 0.619*** (0.145) 0.023*** (0.003) -0.058 (0.121) 0.353 (0.244) -0.680** (0.338) -0.758** (0.327) -0.115 (0.166) -0.208 (0.191) -0.126 (0.173) 0.010 (0.009) -0.265 (0.354) 0.286 (0.241) 0.488** (0.203) Yes 0.501



(7)



(8) Education OLS IV 1.093 (0.778) 1.130*** (0.162) -0.034*** (0.007) -0.358 (0.269) -2.229** (0.881) -0.653 (0.978) -1.385 (1.082) 0.188 (0.492) 0.686 (0.523) 1.113** (0.435) 0.021** (0.010) -0.701 (0.914) 1.048 (0.628) -0.769 (0.666) Yes 0.544



1.118 (0.728) 0.983*** (0.368) -0.035*** (0.007) -0.333 (0.296) -2.241*** (0.840) -0.733 (0.913) -1.429 (1.019) 0.251 (0.496) 0.746 (0.560) 1.188** (0.500) 0.018* (0.010) -0.336 (0.897) 1.003* (0.597) -0.791 (0.626) Yes 0.301



(9)



(10) Utilities



OLS



IV



-0.268 (0.368) 0.759*** (0.034) 0.008*** (0.002) -0.125* (0.064) -0.305** (0.124) 0.184 (0.144) 0.319* (0.172) 0.016 (0.134) -0.196** (0.091) -0.152 (0.141) 0.008*** (0.003) 0.212 (0.182) 0.117 (0.253) -0.270** (0.103) Yes 0.837



-0.226 (0.372) 0.520*** (0.075) 0.008*** (0.002) -0.071 (0.063) -0.275** (0.109) 0.120 (0.142) 0.286* (0.156) 0.085 (0.133) -0.092 (0.091) -0.012 (0.145) 0.004* (0.002) 0.409** (0.208) 0.015 (0.227) -0.248*** (0.089) Yes 0.587



Notes: The dependent variable is the natural logarithm of each category's expenditure. Robust standard errors, clustered by state, are presented in parentheses. * 10%, ** 5%, *** 1% significant.



Table A5. Household-Level Analysis (1)



(2)



(3)



IV



IV



IV



-22.197***



-20.028***



A. Log of visible goods expenditure Gini



-0.769 (0.581)



Gini squared



(6.422)



(6.050)



18.278***



16.402***



(5.440) Average income group size



(5.115) 0.041** (0.020)



ln(total expenditure)



1.649***



1.651***



1.651***



(0.022)



(0.021)



(0.021)



Yes



Yes



Yes



Number of observations



40,733



40,733



40,611



R-squared



0.578



0.578



0.578



-0.134*



-2.489***



-2.297***



(0.079)



(0.839)



(0.813)



2.009***



1.847***



(0.715)



(0.696)



State FE



B. Share of visible goods expenditure Gini Gini squared Average income group size



0.003 (0.002)



Total expenditure



0.004***



0.004***



0.004***



(0.000)



(0.000)



(0.000)



Yes



Yes



Yes



Number of observations



41,048



41,048



40,925



R-squared



0.147



0.148



0.148



-2.578**



-31.459**



-30.516**



(1.156)



(13.143)



(12.715)



24.634**



23.860**



(11.243)



(10.895)



State FE



C. Level of visible goods expenditure Gini Gini squared Average income group size



0.008 (0.034)



Total expenditure State FE



0.186***



0.186***



0.187***



(0.008)



(0.008)



(0.008)



Yes



Yes



Yes



Number of observations



41,048



41,048



40,925



R-squared



0.444



0.445



0.445



Notes: All regressions include control variables; age, male, white, black, Hispanic, high school graduates, some college, college or more, state unemployment rate and state-level fractionalization measures of age, education and race. Observations are weighted by household weights. Robust standard errors, clustered by state, are presented in parentheses. * 10%, ** 5%, *** 1% significant.



Table A6. Determinants for Household Expenditure



Gini



(1)



(2)



0.378



-0.449



(0.350)



(4.254)



Gini squared



0.713 (3.846)



Log of income Age Male White Black Hispanic High school graduates Some college College or more Unemployment rate Fractionalization of age Fractionalization of education



0.239***



0.239***



(0.042)



(0.042)



0.002



0.002



(0.003)



(0.003)



0.238***



0.239***



(0.070)



(0.070)



0.177*



0.176*



(0.089)



(0.089)



-0.355**



-0.353**



(0.135)



(0.135)



-0.303



-0.301



(0.182)



(0.179)



0.300**



0.301**



(0.115)



(0.115)



0.462***



0.464***



(0.133)



(0.131)



0.719***



0.720***



(0.120)



(0.120)



-0.016***



-0.016***



(0.004)



(0.004)



0.722**



0.722**



(0.316)



(0.317)



-0.079



-0.080



(0.195)



(0.195)



0.526***



0.524***



(0.153)



(0.152)



State FE



Yes



Yes



Observations



657



657



0.546



0.546



Fractionalization of race



R-squared



Notes: The dependent variable is the natural logarithm of household expenditure. A constant term, year, and year squared are included. Robust standard errors, clustered by state, are presented in parentheses. * 10%, ** 5%, *** 1% significant.
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