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Demand-driven inequality, endogenous saving rate, and macroeconomic instability Soon Ryoo∗ April 12, 2013



Abstract This paper examines consumption dynamics in a Cambridge model of growth and distribution. The model endogenizes the workers’ saving rate and incorporates out-of-equilibrium consumption dynamics explicitly. The analysis identifies a new mechanism of macroeconomic instability that emerges from the interaction between the Kaldorian process of demanddriven inequality and the inelasticity of desired consumption with respect to the movement of income. The resulting instability can generate perpetual cycles where the upward phase is characterized by a prolonged period of falling saving rate and increasing income inequality. The paper discusses the empirical relevance of the formal analysis.
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Introduction



It is well-known that the saving rate of U.S. households had fallen substantially since the early 1980s up to the Great Recession. Recent evidence suggests that the decline in the aggregate household saving rate was driven almost exclusively by falling saving in the bottom 95 percent income group. On the flip side of the coin was the dramatic increase in household debt with the bottom 95 percent group having experienced a disproportionately large increase in their debt-income ratios relative to the top 5 percent group (Cynamon and Fazzari, 2013). The period of falling saving and rising indebtedness was accompanied by increasing income inequality. The before-tax income share of the top 5 percent income group in the U.S. remained at around 20% throughout the 1950s to ∗ School of Business, Adelphi University, NY, 11530. Email: [email protected]. An early version of this paper has been presented at the Analytical Political Economy Workshop, University of Massachusetts in Amherst, MA. I thank the participants for very helpful comments and suggestions.
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1970s but took off thereafter showing a steep upward trend and reaching about 34%.1 Increasing inequality has received growing attention in the studies that have sought the causes of the Great Recession. A body of literature has suggested increasing inequality might have been a root-cause of the recent financial crisis (Barba and Pivetti, 2009; Cynamon and Fazzari, 2008, 2013; Resnick and Wolff, 2010; Setterfield, 2013; Wisman, 2013).2 Increasing income inequality, for instance, can reduce the saving rate of households whose income grows more slowly than their desired consumption. The growing imbalance between income and consumption may have led to increasing borrowing and outstanding debt, thereby raising financial fragility.3 This paper examines some links among saving behavior, income distribution and instability in a formal framework. The point of departure is Kaldor (1956) and Pasinetti (1962). The Kaldor and the Pasinetti models are different in many aspects4 but share a key feature: the Keynesian principle of effective demand applies to determine the respective shares of profits and wages and thus fluctuations in aggregate demand have distributional implications. This Kaldorian link between demand and income distribution suggests that inequality is not only a structural cause of instability but also an endogenous outcome of macroeconomic interactions. More specifically, it highlights a possibility that inequality is demand-driven. Other key features of the following extension lie in the specification of workers’ saving behavior. I endogenize the workers’ saving rate and treat it as a state variable. The saving rate adjusts over long periods whenever there is a discrepancy between the desired and actual level of consumption. The workers’ desired consumption represents the prevailing norm of consumption which is determined by both the normal level of their income and the normal level of the consumption of their reference group (capitalists in this two-class economy). These two normal factors are updated through time with reference to the actual trajectories of workers’ income and capitalists’ consumption, respectively. The present study is interested in how these new elements interact with the Kaldo1 See Piketty and Saez’s The World Top Incomes Database http://g-mond. parisschoolofeconomics.eu/topincomes/#Database 2 van Treeck and Sturn (2012) offer a survey on the issues regarding the role of inequality in the Great Recession. 3 In the mainstream literature, household indebtedness is seen as the optimal result of consumption smoothing in the face of temporary income shocks (Krueger and Perri, 2006). In such a framework, increasing indebtedness does not necessarily have negative welfare implications. The model in Kumhof and Ranci` ere (2010) is different in this regard since high household debt can produce negative welfare effects by raising ‘the probability of crisis’ which destroys some fraction of physical capital. 4 Kaldor assumes that different saving rates attach to different income groups (wage earners and profit earners) whereas the Pasinetti model attaches different saving rates to two social classes (workers and capitalists) and allows workers to accumulate capital in the form of loans to capitalists. The Kaldor model does not require the existence of a class of capitalists with permanent membership but the Pasinetti model does. Kaldor suggests that his model provides useful indications on the actual working of the economy, whereas Pasinetti tries to show what ought to happen to income distribution if full employment steady growth were maintained.
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rian mechanism of income distribution. Given the connection between aggregate demand and distribution, endogenous changes in workers’ saving/consumption behavior will affect the state of income distribution as they influence aggregate demand. At the same time induced changes in income distribution will alter workers’ actual consumption as well as the factors that determine their desired consumption. The significance of the workers’ consumption and saving behavior has been examined by other post Keynesian studies. Palley (1996), for example, attempts to show the important role of workers’ inside debt (and the associated saving behavior) in the determination of income distribution. Charpe et al. (2009) investigate how parametric changes in the workers’ propensity to consume affect the stability property of debt-distribution-employment dynamics in a Kaleckian model. Dutt (2008) introduces the workers’ emulation behavior in a Kaleckian model by allowing workers’ actual consumption to depend on their current income and capitalists’ consumption. The present paper shares with these studies the emphasis on the importance of aggregate demand, but (i) the Kaldorian distributional mechanism, (ii) the treatment of the saving rate as a state variable, and (iii) the explicit formulation of desired consumption and out-of-equilibrium dynamics, among others, are the key elements that distinguish this paper from other studies.5 The main analytic results in this paper are in order. First, endogenous changes in distribution induced by aggregate demand (i.e., demand-driven inequality) have a strong implication for consumption dynamics. I find that the workers’ attempt to raise consumption results in a reduction in actual consumption due to induced changes in income distribution in favor of capitalists. Due to this mechanism, workers may fail to achieve their desired consumption for a prolonged period of time. Thus the Kaldorian connection between aggregate demand and distribution suggests that there exists an inherent tendency to instability due to workers’ consumption behavior. Second, the stability of consumption dynamics depends on how workers adjust desired consumption in response to changes in their actual income. I show that consumption dynamics is unstable if desired consumption adjusts sufficiently slowly with respect to changes in actual income. The instability due to the inelasticity of desired consumption can generate perpetual cycles and the upward phase of each cycle is characterized by a prolonged period of the decline in the workers’ saving rate and worsening income distribution. Third, the stronger the demonstration effect on desired consumption, the lower the workers’ saving rate, the higher income inequality and the higher workers’ indebtedness in the steady state. The dependence of workers’ desired consumption on capitalists’ consumption also influences the stability condition: a sufficiently fast adaptation of the workers’ social norm to the movement of capitalists’ actual consumption can destabilize an otherwise stable system. The rest of the paper is organized as follows. Section 2 sets up a basic 5 This paper is complementary to Ryoo and Kim (2013) which provides a mechanism of instability that is driven by the interaction between the Veblenian emulation process and the Kaldorian distributional mechanism.
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macroeconomic framework and section 3 analyzes how income distribution is determined. Section 4 presents and discusses the specification of desired consumption. Section 5 presents main analytic results regarding the properties of consumption dynamics. Section 7 discusses the implications of the results and offers some concluding remarks. Appendixes A-C provide the proofs of stability results in the main part of the paper and Appendix D considers an extension of the benchmark model along the lines of the Kaldor’s analysis of a corporate economy (Kaldor, 1966b).
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A Cambridge two-class economy



On the production side, I consider a one-good economy with fixed-coefficients technology. Thus all multi-sectoral complications as well as the issues regarding the choice of technique are left aside. Denoting aggregate output as Y and real capital stock as K, the assumption of fixed coefficients implies that Y /K serves as a measure of capacity utilization. I further assume that investment behavior is Harrodian so that the rate of capacity utilization cannot persistently deviate from a structurally determined desired rate in the long run (Harrod, 1939). The goal of the paper is the study of consumption dynamics over long periods and I abstract from short-run business fluctuations by assuming that the utilization rate remains at the desired level: Y =u K



(1)



where u is the desired rate of utilization that is taken as exogenous for simplicity. The Harrodian investment behavior causes substantial short-run variations in the growth of capital stock in response to changes in capacity utilization. Over very long periods, however, the growth of capital fluctuates around the natural rate of growth in a mature economy where the expansion of output is constrained by the availability of labor (Kaldor, 1966a). Thus I approximate the long-run average growth rate of capital by the natural rate of growth and denote it as n: I −δ =n (2) K where I is gross investment and δ the depreciation rate of capital. (1) and (2) are justified by the purpose of this paper. The evolution of the consumption norm (desired consumption) is a gradual process that takes place over long periods. If the short-run fluctuations of utilization and accumulation are averaged out over long periods, (1) and (2) can be used as a useful approximation.6 6 These long-run approximations do not have any connotation that there is an automatic tendency toward a full employment steady growth path. The main implication of Harrodian investment behavior is the instability of the steady growth path which, along with labor market dynamics, can produce the short-run fluctuations of utilization and accumulation around desired utilization and the natural growth rate, respectively. See Skott (1989) for a Kaldorian model of business cycles and Ryoo (2010) for the integration of the Skott model of short cycles into a model of Minskian long waves.
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There are two social classes, workers and capitalists, in the economy. To simplify the analysis I assume that there is no heterogeneity among the members within each class in terms of income and wealth profiles as well as consumption behavior. There is a borrowing-lending relation between capitalists and workers which is intermediated through a simple banking system: the interest rate on deposits equals that on loans; banking does not entail any cost except their payments to depositors; nobody holds cash; deposits and loans are banks’ only assets and liabilities. Given that neither corporate nor government debts exist in this closed economy, these assumptions ensure that capitalists’ deposits net of loans must equal workers’ loans net of their deposits. Therefore I use the same variable M to represents capitalists’ deposits (net of loans) and workers’ loans (net of their deposits).7 The capitalists’ and workers’ aggregate real income, Yc and Yw , respectively, is given by pYc



≡



Π − δpK + rM



(3)



pYw



≡



W − rM = pY − Π − rM



(4)



where p is output price, Π the level of nominal gross profits, r the real interest rate, and W the amount of nominal wages. (3) assumes that profits net of depreciation are fully distributed to capitalists. The second equality in (4) follows from the familiar national income identity pY = W + Π where Y is the level of aggregate output. Let me denote the number of workers as N . Given fixed-coefficients technology, an appropriate unit of output can be chosen to ensure Y = N . The number of capitalists is Nc and I assume that the size of the capitalist class relative to the working class is constant, i.e., Nc /N ≡ η, where η is a positive constant.8 Dividing (3) and (4) by pN (= pY ) leads to yc η



≡ π − (δ/u) + rβ



(5)



yw



≡ 1 − π − rβ



(6)



where π = Π/(pY ), 1 − π = (pY − Π)/(pY ) = W/(pY ), and β = M/(pN ). π is the profit share, 1 − π is the wage share, and β is the amount of real debt per worker. yc and yw are per capita income for a capitalist and a worker, respectively, i.e., yc = Yc /Nc and yw = Yw /N . Using (5) and (6), and denoting the average saving rate as sw for workers and sc for capitalists, consumption functions can be written as cc η



=



(1 − sc )[π − (δ/u) + rβ]



(7)



cw



=



(1 − sw )(1 − π − rβ)



(8)



where cc is capitalists’ consumption per capita and cw workers’. The workers’ saving rate sw is treated as a slowly changing variable (state variable), whereas 7 If



M < 0, workers are in a net credit position against ultimate borrowers (=capitalists). fertility decisions may induce demographical changes, affecting the value of η. In addition, ‘occupational choice’ may be endogenous and be affected by induced shifts in wealth distribution, thereby leading to changes in η. But I leave out the related complications. 8 Endogenous
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the capitalists’ saving rate sc is assumed to be constant.9 Under profound uncertainty, the adjustment of actual to desired consumption is unlikely to be instantaneous. This may be the case because actual consumption behavior is subject to habits, conventions and learning processes.10 For these considerations, I assume that the long-run adjustment of the saving rate takes the form of a simple target rule: s˙w = −Λ(cd − cw ), Λ0 (·) > 0, Λ(0) = 0



(9)



If the actual consumption falls short of the desired level, workers raise their propensity to consume and reduce the saving rate. If the actual level exceeds the desired level, they increase sw . Section 4 formalizes how desired consumption is determined.
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Determination of income distribution



The condition for product market equilibrium is given by cc Nc + cw N + I = Y Dividing both sides by N and substituting (8)-(7) in,   n+δ δ =1 (1 − sc ) π − + rβ + (1 − sw )(1 − π − rβ) + u u



(10)



Kaldor’s Keynesian theory of income distribution (Kaldor, 1956) uses this equilibrium condition for the goods market to determine the profit share, π. Solving (10) for the profit share, π=



n u



+ uδ sc − sw − rβ sc − sw



(11)



This temporary equilibrium is stable only if sc > sw : the capitalist saving rate is higher than workers.11 Most post-Keynesian theories accept this assumption, but sw is an endogenous variable in this model and therefore it needs to be 9 There is nothing that prevents me from endogenizing capitalists’ saving rate, but this adds little to the analysis. 10 The importance of habit formation and learning in consumption decisions was nothing new for old Keynesian economists. Keynes, for instance, points out, ‘[T]he strength of all these motives [to consume - added] will vary enormously ... according to habits formed by race, education, convention, religion and current morals, according to present hopes and past experience, ... and according to .... the established standards of life.’ (Keynes, [1936]1964) [p.109] Duesenberry argues “[T]he mechanism which connects consumption decisions is not that of rational planning but of learning and habit formation... At any one moment a consumer already has a well-established set of consumption habits.” (Duesenberry, 1967)[p.24] 11 In the Marshallian adjustment mechanism, the goods market equilibrium is restored by an increase in output price relative to nominal wage (profit margins) when there is excess demand. The resulting increase in profit margins eliminates excess demand only when the propensity to consume out of wages is greater than that out of profits.
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checked if the trajectory of sw generated by equation (9) satisfies this restriction. In the meanwhile, the analysis proceeds as if the condition sc > sw is met. Using the expression for the profit share, the workers’ and the capitalists’ income in the goods market equilibrium is given by    δ sc − σ yw = 1 − π − rβ = 1 − (12) u sc − sw    δ σ − sw δ (13) yc η = π − + rβ = 1 − u u sc − sw n where σ ≡ u−δ . Given that sc > sw , the following condition must be satisfied in order to ensure both the workers’ and the capitalists’ income are positive:



sc > σ > sw



(14)



(11) implies that the profit share is decreasing in both the workers’ saving rate and the workers’ debt.12 An increase in sw will reduce consumption for a given profit share, creating excess supply in the goods market. This excess supply is absorbed by reduced profit margins (a reduction in π), which will raise aggregate consumption back to the level that is consistent with investment-saving equilibrium. Next, an increase in the workers’ indebtedness (or a reduction in their deposits) lowers the equilibrium profit share. The increase in β represents a shift in the distribution of income in favor of capitalists for a given profit share. This reduces the overall level of consumption demand for a given profit share since workers have a higher propensity to consume than capitalists. A lower profit share is required to restore the balance in the goods market. Turning to the effect of variations in the workers’ saving rate on yw and yc , it is clear from (12) and (13) that an increase in sw raises y w and decreases y c .13 In this model the workers’ and the capitalists’ incomes are independent of the debt ratio because the positive effect of a rise in β on wages is fully offset by increasing debt service.14
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Desired consumption



In the following formulation, workers’ desired consumption depends on their normal income and the normal level of consumption of their reference group. cd = (1 − θ)yn + γcn , 0 < θ < 1, 0 < γ < 1



(15)



yn is the workers’ normal income and cn is the prevailing norm of consumption set by the workers’ reference group. 







sc −σ 12 ∂π = − 1 − δ < 0 and ∂π ∂sw u (sc −sw)2 ∂β sc −σ 13 Formally, ∂yw = 1 − δ > 0 2 ∂sw u (sc −sw ) 14 The independence of y and y from β w c



= −r < 0.



  sc −σ δ cη and ∂y =− 1− u 
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Normal income is distinguished from actual income and is a basis of the decision on desired consumption. The motivation behind the concept of normal income is similar to Friedman’s permanent income in the sense that both concepts refer to “the income to which consumers adapts their behavior.”(Friedman, 1957)[p.221]. Nonetheless, there is an important difference between the two concepts. The concept of permanent income is to abstract from the volatility of income over the course of short-run business cycles, but normal income here tries to capture the degree to which the long-run movements of income, where the short-run volatility of income has been already purged out, are gradually incorporated into consumption decisions. I assume that normal income is formed through an simple adaptive process: y˙ n = κ(yw − yn ), κ > 0



(16)



This specification implies that the normal level of income as a basis of workers’ desired consumption is gradually revised over time with reference to current income. As a result, the level of normal income at a given moment incorporates the information on the trajectory of all past income streams. A high value of κ means that the adaptation process is fast whereas a low κ means that the process is slow and the movement of normal income is persistent. It turns out that this adjustment parameter is critical for the behavior of consumption dynamics. Workers’ desired consumption may be motivated by the comparison between the level of their consumption and that of their reference group. γ in equation (15) measures the strength of such a positional consideration in consumption behavior.15 In this two-class economy where there is no heterogeneity within each class, the workers’ reference group can be no other than capitalists. Thus I assume that the prevailing norm of consumption incorporates the history of capitalists’ consumption with higher weights on the more recent data: c˙n = ν(cc − cn ), ν > 0



(17)



ν represents how fast workers incorporate the movement of current consumption of capitalists into the formation of their consumption norm. The adaptive process suggests that workers raise their consumption in response to changes in capitalists’ consumption when they are convinced that the increase in capital15 The positive dependence of one’s consumption on others’ is not against utility maximizing behavior. Consider a simple two-period maximization problem and assume that a rise in the consumption of one’s reference group (˜ c) incurs a utility loss in the current period and the utility function is logarithmic: c+1 max (1 − ) ln(c − ζ˜ c) +  ln(c+1 ) subject to c + = y˜ {c,c+1 } 1+r



where c and c+1 are consumption in the current and next period; 0 <  < 1; ζ > 0; r the interest rate; y˜ the present value of her life-time income. The maximization problem yields optimal consumption that depends positively on y˜ and c˜: c∗ = (1 − )˜ y + ζ˜ c
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ists’ consumption is permanent, and workers determine whether it is permanent or temporary on a basis of the recent trend of capitalists’ consumption.16 One may question the plausibility of the specification in which workers change their consumption with direct reference to capitalists. The studies on consumption behavior have found that the reference group of a person in her expenditure is typically a group of people who are above but not far from her in the standard of life (Frank et al., 2010). However, a successive chain of such comparisons through the income scale may be traced up to the consumption standard of the top class. Thus Frank et al. (2010) use the term ‘expenditure cascades’ to refer to ‘a process thereby increased expenditure by some people leads others just below them on the income scale to spend more as well, in turn leading to others just below the second group to spend more, and so on.’[p.5]17 The proposed formulation may be seen as a result of expenditure cascades.18 Moreover, this specification may be justified if the reference frame of workers is indeed expanded to include capitalists through the effect of adversing, sales promotion and social media (Galbraith, 2010; Schor, 1998; Cynamon and Fazzari, 2008). Putting (15), (16) and (17) together, the workers’ desired consumption function can be written as: Z t Z t cd (t) = (1 − θ) κe−κ(t−s) yw (s)ds + γ νe−ν(t−s) cc (s)ds (18) −∞



−∞



(18) makes clear that workers’ desired consumption is determined by their income and capitalist consumption in all periods in the past. θ stands for the steady state value of the desired saving rate in the absence of the demonstration effect (γ = 0).
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Stability of consumption and distribution dynamics



The system of (9), (16) and (17) characterizes how consumption behavior is affected by habits and conventions. (9) captures the inert nature of actual con16 The gradual adjustment of the workers’ consumption in response to changes in consumption norms appears to be in line with Veblen. In his exposition of the effect of the leisure class on the normal pecuniary standard, Veblen argues, ‘The [leisure – added] class cannot at discretion effect a sudden revolution or reversal of the popular habits of thought with respect to any of these ceremonial requirements. It takes time to change the habits of those classes that are socially more remote from the radiant body.’ (Veblen, [1899] 1991)[p.104] 17 The concept of expenditure cascades is a natural extension of Duesenberry’s demonstration effect that stresses the local nature of comparisons in the standard of consumption expenditures. The idea is also found in Veblen, who argues ‘...our standard of decency in expenditure... is set by the usage of those next above us in reputability [emphasis added]; until... all standards of consumption are traced back by insensible gradations to the usages and habits of thought of the highest social and pecuniary class – the wealthy leisure class.’ (Veblen, [1899] 1991)[pp.103-104] 18 The degree of disaggregation in this model does not allow me to model this aspect explicitly.
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sumption behavior: given the prevailing of the normal level of their income and the normal level of capitalists’ consumption, individual workers determine what would be a reasonable level of consumption, but this desired level of consumption does not necessarily equal the actual level. This discrepancy drives changes in their saving rate. At the same time, yn and cn change depending on how fast they update their perceptions. (16) and (17) tells us that this updating process is guided by the relation between actual and the normal levels. This section studies the stability properties of the dynamic interaction of consumption and distribution. To better understand the mechanism involved, the analysis starts from the two dimensional sub-system of (9) and (16) with no demonstration effect (γ = 0) and then moves on to the full three-dimensional system.



5.1



Normal income and consumption dynamics



If there is no demonstration effect (γ = 0), the system is reduced to a set of two differential equations:     sc − σ δ (19) s˙w = −Λ (1 − θ)yn − (1 − sw ) 1 − u sc − sw     δ sc − σ y˙ n = κ 1 − − yn (20) u sc − sw The system contains a unique stationary point:    sc − σ δ s∗w = θ and yn∗ = 1 − u sc − θ



(21)



The model reproduces the steady state in the Pasinetti model with sw configured to θ. To ensure that capitalists’ income is positive, it has to be assumed that σ > θ. As for the stability of the steady state, it is illuminating to consider two polar cases: κ = 0 and κ → ∞. (i) If κ = 0, normal income is perfectly inelastic with respect to variations in the actual income, which makes the level of desired consumption constant. The constancy of desired consumption yields strong instability. If cd is constant, then   ∂ s˙ w ∂cw 1 − sc 0 0 = Λ (0) = Λ (0) yw > 0 (22) ∂sw ∂sw sc − sw Instability arises because of a strong distributional effect of changes in the workers’ saving rate. To see this, suppose that workers’ actual consumption is less than they desire. Workers attempt to raise their consumption by decreasing the saving rate. This will raise aggregate demand for a given state of income distribution and create excess demand in the goods market. Excess demand causes profit margins to go up, which eliminates the initial imbalance between saving and investment. As a result, income distribution shifts in favor of capitalists,



10



raising yc and reducing yw . The reduction in the workers’ income turns out to be large enough to more than offset the initial increase in consumption caused by the reduction in the saving rate.19 Thus the reduction in sw decreases their consumption which moves further away from their desired level. The fall in sw calls for a further reduction in sw . (ii) Consider the other polar case. If κ → ∞, normal income instantaneously adapts itself to current income all the time, i.e., yn = yw . Thus desired consumption is given by cd = (1 − θ)yw . The trajectory of the saving rate follows: s˙ w = −Λ[(1 − θ)yw − (1 − sw )yw ] = −Λ[(sw − θ)yw ]. It is readily seen that the saving rate converges to θ because    δ sc − σ ∂ s˙ w 0 = −Λ (0) 1 − κ = Λ0 (0) c ∂sw s −θ



(24)



but stable if the inequality is reversed (see Appendix A). If condition (24) is satisfied, local instability may engender perpetual cycles. Figure 1 illustrates such a case.21 A trajectory starting from an arbitrary initial point converges to a limit cycle. To see the mechanism of the cycle, let us start with point A where there is no gap between normal and actual income (yn = yw ) and the saving rate is relatively high (sw > θ). These assumptions imply that desired consumption exceeds actual consumption (cd > cw ).22 Therefore workers start to decrease their saving rate in an attempt to reduce the gap between 



∂cw ∂yw 19 ∂cw = ∂cw + ∂y = −yw ∂sw ∂sw y =y w ∂sw w w 20 As the workers’ saving rate declines,



+ (1 − sw ) s



yw c −sw



=



1−sc sc −sw



yw > 0.



their desired consumption falls in proportion to income but their actual consumption decreases less than in proportion to income. 21 Figure 1 is based on a simulation in which s = 0.5, n = 0.03, γ = 0, δ = 0.1, θ = 0.03, c κ = 0.2, and s˙ w = −Λ(cd − cw ) = −0.013 tanh[25(cd − cw )]. 22 c − c = (1 − θ)y − (1 − s )y = (s − θ)y > 0. w n w w w w d
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desired and actual consumption. The reduction in the saving rate will cause actual income and consumption to fall. But normal income is updated slowly and the initial gap between desired and actual consumption persists for a prolonged period of time. The saving rate continues to fall and so do actual and normal income. As the economy travels down to point B, workers experiences falling income for a long period of time and thus increasingly incorporates this experience into their normal income. Therefore when the economy arrives at point yn   yn = 0
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Figure 1: saving rate and workers’ income B, the gap between actual income and normal income is almost corrected and falling desired consumption eventually overtakes actual consumption (cd < cw ). Then workers starts raising their saving rate from B. The rise in the saving rate increases their actual income yw through the Kaldorian distributional mechanism and since there remains only a narrow gap between yn and yw between point B and C, the rising yw will quickly catch up with yn at point C. Starting from point C, both the workers’ saving rate and normal income rise because actual consumption and income are greater than desired consumption and normal income (cw > cd and yw > yn between C and D). Desired consumption traverses actual consumption at point D while actual income is still greater than normal income. The saving rate falls starting from D, thereby dragging actual income to the level of normal income at point A. The mechanism of cycles can be understood in terms of the conflicting effects of induced income distribution on the gap between desired and actual consumption (for convenience, let me call this gap the aspiration gap). A reduction in the saving rate caused by a certain level of aspiration gap increases aggregate demand but shifts income distribution in favor of capitalists. The resulting fall in
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the workers’ income leads to downward adjustments in both actual and desired consumption. Whether or not the initial aspiration gap is closed depends on the relative strength of the effects of induced income distribution on actual and desired consumption. Fast movements in actual consumption tend to amplify the initial aspiration gap, whereas quick adjustments in desired consumption tend to narrow the gap. Endogenous changes in the balance of these two forces create the cyclical movement of the saving rate. p The approximate period of a cycle is given by 2π/ κ2 (sc − θ)/(1 − sc ).23 The period is negatively related to the value of κ: the more sluggish the revision of normal income (the lower κ), the more persistent the movement of normal income and desired consumption, leading to longer cycles.24



5.2



Demonstration effect and consumption dynamics



Taking the demonstration effect into account, workers’ desired consumption is affected by the perceived normal level of capitalists’ consumption cn , which in turn depends on the trajectory of capitalists’ actual consumption, cc . Thus the dynamical system is augmented by the equation that governs cn :     sc − σ δ (25) s˙w = −Λ (1 − θ)yn + γcn − (1 − sw ) 1 − u sc − sw     δ sc − σ y˙ n = κ 1 − − yn (26) u sc − sw      δ σ − sw 1 − sc 1− − cn c˙n = ν (27) η u sc − sw It can be checked that straightforward algebra gives us a unique steady state.25 The significance of the demonstration effect for consumption dynamics is captured by γ or ν. Let us first examine the steady-state effect of changes in γ on income distribution. The increase in γ reduces the workers’ share of income.    ∗∗ δ (1 − sc )(σ − θ) ∂yw =− 1− 


s −σ−(1−s )γ



c c η c c η δ ∗∗ = y ∗∗ = solution is: s∗∗ , yn 1− u , w = w sc −σ−(1−sc )γη sc −θ−(1−sc )γη  h i (1−sc )(σ−θ) δ 1 ∗∗ ∗∗ cn = cc = η 1 − u where γη ≡ γ/η. Given the assumption σ > θ, the sc −θ−(1−sc )γη ∗∗ and c∗∗ are positive, i.e., demonstration effect should not be too large to ensure that both yn n c −σ . γ < η s1−s



25 The



c
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than that out of capitalists’ income,26 the workers’ income must fall to eliminate ∗∗ excess demand. Next, the negative effect of a rise in γ on yw means that the ∗∗ 27 increase in γ raises capitalists’ income, yc , and capitalists’ consumption, c∗∗ c . ∂yc∗∗ > 0, ∂γ



∂c∗∗ ∂y ∗∗ c = (1 − sc ) c > 0 ∂γ ∂γ



(30)



To see the steady-state effect of an increase in γ on the workers’ saving rate, note that the steady state saving rate must satisfy the following relation.28 : s∗∗ w = θ − γ(1 − sc )



yc∗∗ ∗∗ yw



(31)



∗∗ Since the increase in γ raises yc∗∗ and reduces yw , it lowers the steady-state saving rate unambiguously. The interpretation of (31) is instructive. If there is no demonstration effect (γ = 0), the saving rate equals θ but the demonstration effect ‘modifies’ the steady-state saving rate. First, the Duesenberry effect makes the desired saving lower than θ, i.e., s∗∗ w < θ. Second, the saving ratio depends ∗∗ ) on the state of income distribution. A higher level of income inequality (yc∗∗ /yw is associated with a lower saving rate. Table 1 reports some numerical examples.



Table 1: Demonstration effect: steady-state effects γ s∗∗ w ∗∗ yw ∗∗ yc π ∗∗



0 0.050 0.74 1.14 0.317



0.005 0.044 0.73 1.38 0.312



0.01 0.035 0.71 1.74 0.321



0.015 0.019 0.68 2.35 0.335



0.02 -0.021 0.62 3.64 0.365



sc = 0.4, θ = 0.05, η = 0.05 n = 0.03 δ = 0.1, u = 0.5, r = 0.04



Turning to the stability issues, the introduction of the demonstration effect adds complications but the extended model retains the key result of the analysis in section 5.1: the system is stable when κ is high but unstable when κ is low. It can be shown that there exists a value of κ at which the system bifurcates, and as κ falls passing through the bifurcation value, the steady state loses its stability and gives rise to a limit cycle (See Appendix B). Therefore the inelasticity of 26 Using the steady state requirements, the goods market equilibrium condition can be rewritten as [(1 − θ)yw + γη (1 − sc )yc η] + (1 − sc )yc η + n + δ = u (29)



where yc η = 1 − (δ/u) − yw . The terms in the square bracket stand for the workers’ consumption but the second component of workers’ consumption, γη (1 − sc )yc η, is determined by capitalists’ income. Thus the overall propensity to consume out of capitalists’ income (yc η) is (1 + γη )(1 − sc ) which is lower than that out of yw (= 1 − θ), given the assumption (??). 27 Note that y + y η is constant (= 1 − (δ/u).) w c 28 In a steady state, c = (1 − s )y = (1 − θ)y + γ(1 − s )y = c , which implies (31). w w w w c c d
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normal income (and therefore desired consumption) with respect to changes in current income still remains essential for the instability result in the extended case. It can be also shown that there is a critical value of κ, namely, κ, such that for all values of κ greater than κ, the system is always stable regardless of the value of ν, i.e., the speed of workers’ incorporating the information on capitalists’ actual consumption into their desired consumption. Nevertheless, the formation process of the social norm (cn ) does matter for the stability of the system for a range of κ smaller than κ. If κ < κ, the stability of the system depends on ν. Appendix C shows that there exists a critical value of ν at which the steady state loses its stability as ν rises. The more sensitively workers adjust their perception of the social norm (cn ) in response to the actual trajectory of capitalists’ consumption, the less likely the system is stable. This result implies that a sufficiently fast ‘upscaling process’ (Schor, 1998) may undermine the stability of consumption dynamics. Figure 2 illustrates this point. When ν is low (ν = 0.2), the trajectory converges to the steady state (the left panel) but when ν is high (ν = 0.35), the steady state is unstable and the trajectory exhibits perpetual fluctuations (the right panel).29 yn
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Figure 2: Updating speed (ν) and stability
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Consumption dynamics and indebtedness



The trajectory of workers’ (net) indebtedness is determined by the saving behavior and budget equation. pCw + iM = W + M˙



(32)



29 The other parameters are: s = 0.4, n = 0.03, γ = 0.0114, δ = 0.1, r = 0.04, θ = 0.03, c κ = 0.3, and s˙ w = −Λ(cd − cw ) = −0.013 tanh[25(cd − cw )].



15



sw 0.10



where i is the nominal interest rate that is related to the real rate through i = r + pˆ (ˆ p is the inflation rate).30 Dividing (32) by pY , β˙ = −sw yw − nβ



(33)



   sc − σ δ − nβ β˙ = −sw 1 − u sc − sw



(34)



Substituting (12) into (33),



Equation 34, along with the worker’s saving rate, determines the trajectory of debt. Figure 3 depicts how endogenous changes of the workers’ saving rate create the cyclical movement of the debt-income ratio.31 A period of low saving rates drives up the debt-income ratio significantly. Β�yw 0.6



0.4
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0.05



-0.05



sw



-0.2



Figure 3: saving rate and (net) debt/income ratio Equation (11) indicates that the profit share is decreasing in both the workers’ saving rate (sw ) and their indebtedness (β). Figure 4 depicts the case in which the movement of the workers’ saving rate strongly shapes that of the firms’ profitability. The decline in the workers’ saving rate stimulates aggregate demand and raises the profit share (while the negative effect of the workers’ indebtedness on the profit share remains modest). The long-run cyclical movement in the profit share has implications for firms’ production decisions as well as employment.32 30 I



assume that the ex post real rate equals the ex ante rate. simulation detail for figures 3 and 4 is the same as in footnote 29 with ν = 0.35. 32 Ryoo (2010, 2013) provides the detailed analysis of how long waves of the firms’ profitability can generate the long-run cyclical movement of production, employment and accumulation around which short-run business cycles fluctuate in a Kaldorian framework. 31 The
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Figure 4: saving rate and profit share
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Conclusions



In a Cambridge two-class economy, an increase in aggregate demand caused by a rise in the workers’ desire to consume shifts income distribution in favor of capitalists. The distributional change is strong enough to generate a perverse effect on the workers’ consumption: the workers’ attempt to increase consumption lowers their consumption. At the same time, the reduction in the workers’ income will have a lagged effect on their desired consumption as it is incorporated into the updating process of normal income. If workers’ desired consumption adapts to actual income slowly, the workers’ attempt to achieve desired consumption can be frustrated for a prolonged period, giving rise to instability and, under some conditions, perpetual cycles. The instability problem can be exacerbated by the fast adjustment of the workers’ perception of the social norm to the trajectory of capitalists’ actual consumption. The analytic results in this paper are broadly consistent with a growing body of studies that emphasizes the link between inequality and instability. The notion of the inelasticity of households’ desired consumption to changes in income appears frequently in the existing literature. For instance, Resnick and Wolff’s account of the recent financial crisis underlines the contradiction between rising consumption norms and stagnant real wage. They argue: The end of rising real wages confronted workers’ families with a deep crisis. Would they forgo rising consumption since they lacked the rising wages to afford it? Given the significance of rising consumption and consumerism in U.S. history, workers’ answer proved to be a resounding no. Rising consumption was the realization of personal
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hopes, the sign of social success, the return on education, and the promise to one’s children that one had to keep. (Resnick and Wolff, 2010)[p.179] Barba and Pivetti are explicit about the inelasticity of desired consumption: the phenomenon of rising household debt will be approached... in terms of the effort by low and middle-income households to maintain... their relative standards of consumption in the face of persistent changes in income distribution in favour of households with higher incomes. This interpretation points... to a tendency of consumption to be inelastic with respect to reductions in household incomes... (Barba and Pivetti, 2009) [pp.121-122] The instability of consumption dynamics involves the process of the chronic frustration of low-income households as their attempt to achieve desired consumption is constantly defeated. Such a self-defeating nature of unstable consumption dynamics was reported well before the Great Recession. Yet, by the mid-nineties, America was decidedly anxious... The economic trend was a diverging income distribution. The sociological trend was the upward shift in consumer aspirations and the vertical stretching out of reference groups. They collided to produce a period of consumer anxiety, frustration, and dissatisfaction (Schor, 1998)[p. 12]. The problem of the slow movement of desired consumption in the face of falling income appears to have been caused by a number of institutional and cultural factors. In addition to the influence of the upward shifts in the normal standard of consumption set by the reference group (‘the upscaling process’), easier access to credit, which has been made possible due to financial deregulation and innovation, may have diluted the link between consumers’ income and their desired consumption.33 Housing bubbles may have played a role in preventing desired consumption from declining in the face of falling income through the wealth effect or indirectly through the collateral-lending nexus. A novel feature of the model in this paper is the introduction of Kaldor’s theory of income distribution in the discussion of instability and inequality. The state of income distribution is endogenously generated by aggregate demand in this model. In other words, inequality is demand-driven. The notion of demand-driven inequality does not necessarily contradict the explanation that emphasizes some structural forces that may have caused increasing inequality. The notion of income distribution throughout this paper is closely tied to the functional distribution of income between wages and profits. One may be skeptical of the usefulness of the focus on functional distribution, on the basis of the 33 This can be captured by a lower value of κ in the updating process of normal income, which is detrimental to the stability of consumption dynamics. The importance of κ for stability in this paper is analogous to the stability condition in Ryoo and Kim (2013) that shows the less responsive banks’ credit supply to borrower’s income the more prone to instability.



18



observation that the measured profit share in the national accounts exhibits only a relatively mild upward movement in the past decades, compared to indicators of personal income distribution. However, the measured profit share may be a poor guide to assess the empirical relevance of the analysis in this study. The relevant definition of profit margins in the Kaldorian framework, in my opinion, is the deduction from firms’ revenues of wage and salaries that are associated with technologically determined labor inputs.34 Overheads, executive compensation, and high salaries of those who work in advertising and marketing, for instance, are registered as wages and salaries in the national accounts but those incomes may be only loosely related to technology and have to be counted as an allocation of profits. To the extent that the broadly-defined profit share reasonably well approximates the state of income distribution relevant to the issues at hand, the analytic results in this paper have to be be taken seriously. Fully addressing this issue requires a careful empirical investigation, however. I have kept the model as simple as possible in order to clarify the mechanism. The benefit of simplification comes at a cost. One of the limitations is a crude characterization of the financial side of the economy.35 As a result, some important issues such as the role of asset bubbles36 and banks’ behavior have been assumed away at the outset. In spite of these limitations, the simple framework provides a useful benchmark. The destabilizing force from the interaction between consumption and distribution that I identified in this paper may play an important role in extended frameworks: it may destabilize an otherwise stable system or strengthen destabilizing forces in an unstable system, thereby amplifying cyclical forces. All dynamic forces are intertwined in practice and the mechanism of instability that I examined in this paper will not stand alone in a pure form. Therefore the empirical relevance of the proposed mechanism of instability can be properly understood only when important damping and amplifying factors are properly taken into consideration.
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Appendix A: Stability analysis I The Jacobian matrix of (19) and (20) evaluated at the steady state is given by # " ∗ (1−sc )yn λ sc −θ −λ(1 − θ) ∗ ∗ ∗ J(sw , yn ) = (35) yn κ sc −θ −κ where λ ≡ Λ0 (0). tr(J) det(J)



(1 − sc )yn∗ −κ sc − θ = λκyn∗ > 0 = λ
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det(J) is always positive. The stability is determined by the sign of tr(J). The ∗ ∗ (1−sc )yn (1−sc )yn steady state is stable if λ sc −θ − κ > 0 and unstable if λ sc −θ − κ < 0.



Appendix B: Stability analysis II The Jacobian matrix of (25)–(27) evaluated at the steady state is given by   ∗∗ (1−sc )yn λ sc −s −λ(1 − θ) −λγ ∗∗   ∗∗w yn ∗∗ ∗∗  −κ 0  (36) J(s∗∗ w , yn , cn ) =  κ sc −s∗∗  w ∗∗ (1−sc )yn −ν η(sc −s∗∗ ) 0 −ν w



tr(J) 3 X



det(Jj )



= λ



(1 − sc )yn∗∗ −ν−κ sc − s∗∗ w



= νκ + λκ(sc − θ)



j=1



det(J)



yn∗∗ (1 − sc )yn∗∗ − λν(1 + γ ) η sc − s∗∗ sc − s∗∗ w w



= −λνκ[sc − θ − (1 − sc )γη ]



yn∗∗ sc − s∗∗ w



where Jj is the 2 × 2 sub-matrix obtained by deleting the j-th row and column of J. Let me define:   λ(1 − sc )yn∗∗ λν(1 + γη )(1 − sc )yn∗∗ (37) κ ≡ max − ν, ∗∗ sc − s∗∗ ν(sc − s∗∗ w w ) + λ(sc − θ)yn It is readily seen that if κ > κ, then tr(J) < 0 and always negative for any κ > 0. Consider − tr(J)



3 X



P3



j=1



det(Jj ) > 0. det(J) is



det(Jj ) + det(J) ≡ H(κ)



(38)



j=1



H(κ) is quadratic and continuous in κ, H(κ) = det(J) < 0, and limκ→∞ H(κ) = ∞. Thus there exists κb ∈ (κ, ∞) such that H(κb ) = 0. For κb ∈ (κ, ∞), the Jacobian matrix has one negative real eigenvalue and a pair of pure imaginary eigenvalues. κb is the larger root of H(κ) and the following must hold true: H 0 (κb ) > 0; H(κ) > 0 for κ > κb ; H(κ) < 0 for κ < κ < κb . The analysis has shown that the Routh-Hurwitz stability condition is satisfied if κ > κb but violated if κ < κb . The Hopf bifurcation theorem tells us that as κ falls passing through κb , the steady state loses its local stability, giving rise to a limit cycle (H 0 (κb ) 6= 0 ensures that the real part of the complex eigenvalues crosses the imaginary axis with non-zero speed at κ = κb . Thus the Hopf bifurcation is non-degenerate).
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Appendix C: Stability analysis III The bifurcation problem can be approached by parameterizing ν instead of κ. ∗∗ (1−sc )yn Let me begin with defining κ = λ(1 + γη ) sc −s ∗∗ . If κ = κ, then det(J) < 0, w



3 X



=



−ν − λγη



det(Jj )



=



λκ(sc − θ)



=



  yn∗∗ (1 − sc )γη yn∗∗ ν + λ(sc − θ) >0 λκ sc − s∗∗ sc − s∗∗ w w



j=1



−tr(J)



3 X j=1



(1 − sc )yn∗∗ 


tr(J)



det(Jj ) + det(J)



yn∗∗ >0 sc − s∗∗ w



i.e., the Routh-Hurwitz stability condition is satisfied for any value of ν. This is true, it can be checked, for all κ ≥ κ. Thus if κ ≥ κ, the steady state is unambiguously stable regardless of the value of ν. For a range of κ smaller than κ, however, the value of ν is critical for the stability of the system. The ∗∗ (1−sc )yn < same method as in Appendix B can be applied to show that if λ sc −s ∗∗ w   ∗∗ λκ(sc −θ)yn κ < κ, there exists a bifurcation point νb ∈ 0, λ(1+γη )(1−sc )y∗∗ −κ(sc −s∗∗ ) . As n w ν increases passing through νb , the steady state loses local stability, generating a limit cycle.



Appendix D: Corporate saving and wealth This appendix extends the baseline model to include corporate saving, corporate stocks and debt. Kaldor (1966b) emphasizes that most of savings out of profits come from corporate saving (retained earnings) and the ownership of firms by households takes the form of holding financial assets (stocks) rather than directly owning physical capital. The extended model below is to capture these Kaldorian features. Let Mf be the stock of firms’ debt and vNf be the amount of corporate stocks, where v and Nf are the price and the number of stocks. Firms pay out a fraction 1 − sf of profits (net of depreciation and interest payments) to their shareholders and retain the rest of it. Thus shareholders’ dividend income Div is given by Div = (1 − sf )(Π − δpK − rMf )



(39)



In this corporate economy, capitalist households as consumers and asset holders are rentiers who own shares as well as deposits. Rentiers’ income is the sum of dividend and interest income. The rentiers’ total deposit holding equal the sum of the firms’ and workers’ debt, M + Mf , under the assumption that banks’ net worth is still zero, and their interest income r(M + Mf ). The rentiers’ income (scaled by aggregate output) is given by   δ yc η = (1 − sf ) π − − rβf + r(βf + β) (40) u 23



The rentiers’ wealth consists of stocks and deposits, i.e., ωc ≡ α(βf +β)+βf +β where α is the (constant) ratio of stocks to deposits. The rentiers’ consumption is a function of income and wealth. cc η = γy yc η + γω ωc



(41)



where γy and γω are positive constants. To simplify, let us assume that the stock of corporate debt grows at the same constant rate as firms’ physical capital so that βf is constant (this implies that equity finance adjusts to fill the financing gap, if any). In the goods market equilibrium, the modified equations (40) and (41), along with (1), (2) and (40), determine the profit share, the workers’ and the rentiers’ incomes as functions of sw and β. Let us denote them as π(sw , β), yw (sw , β) and yc (sw , β). As a result, the system of (cw , yn , cn ) is not independent of β any longer. Moreover, the specification of the workers’ desired consumption also incorporates the wealth effect. An increase in the workers’ debt ratio β negatively affects their desired consumption: cd = (1 − θ)yn + γcn − γβ β



(42)



The full model is summarized into a system of four differential equations with the four state variables, (cw , yn , cn , β). s˙ w



= −Λ[(1 − θ)yn + γcn − γβ β − (1 − sw )yw (sw , β)]



(43)



y˙ n



= κ[yw (sw , β) − yn ]



(44)



c˙n β˙



= ν[γy yc (sw , β) + γω (1 + α)(βf + β) − cn ]



(45)



= −sw yw (sw , β) − nβ



(46)



The qualitative analysis is complicated as the dimension of the model increases but the numerical results are readily available. Figure 537 – the left panel – shows that the extended model retains the basic cyclical pattern of (sw , yn ) in the benchmark model. The introduction of corporate saving brings a more realistic feature to the model. The model in the main text yields a constant aggregate saving rate (the weighted average of capitalists’ and workers’ saving rates) but the extended model here produces long-run cyclical fluctuations of the aggregate saving rate (the right panel).



37 The simulation detail is: s = 0.3, u = 0.5, n = 0.03, δ = 0.1, r = 0.04, β = 1, η = 0.04, f f θ = 0.03, γβ = 0.05, γ = 0.005, κ = 0.235, ν = 0.3, s˙ w = −0.013 tanh[30(cd − cw )], γy = 0.65, γv = 0.02, and α = 1.
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Figure 5: Cycles in a model with corporate saving and wealth effect
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