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Abstract This paper incorporates the role of an independently growing autonomous 

demand component into a neo-Kaleckian model of growth and distribution where the 

distribution of income reacts to changes in the employment rate. A peculiar feature of these 

autonomous expenditures is that in contrast to investment they are non-capacity creating. 

The model combines the Sraffian multiplier, a conflicting-claims theory of inflation, a 

Harrodian instability mechanism and effects tied to the size of the reserve army of labor. 

The long-run version of the model converges conditionally to stable rates of employment 

and inflation, at the normal rate of capacity utilization. The model vindicates some of the 

main Keynesian or Kaleckian tenets, in the sense that an increase in the marginal propensity 

to save out of profits or in the bargaining power of firms generate lower average rates of 

capital accumulation and capacity utilization during the traverse. 
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The role of autonomous demand growth in a neo-Kaleckian conflicting-claims 

framework 

 

1. Introduction 

Recently, there has been a surge of interest among researchers over the role of autonomous 

expenditures in a neo-Kaleckian model of growth and distribution. This class of models, 

which has been first proposed by Allain (2015), and then by Lavoie (2014, 2016) and Dutt 

(2015), picks up the so-called “Sraffian super-multiplier” argument put forward by Serrano 

(1995a, 1995b) and Bortis (1997), and introduces it into an otherwise canonical neo-

Kaleckian model. Investment in capacity is regarded as an induced component of demand, 

which is itself attuned to the growth rate of the non-capacity creating autonomous 

component of demand. This approach enables neo-Kaleckian models to achieve the normal 

rate of utilization of capacity in the long run, while still preserving Keynesian results such 

as the paradox of thrift and the paradox of costs. There have already been a few extensions 

along this line of research in various directions, for example, Hein (2016), Dutt (2016), 

Lavoie (2017), Nah and Lavoie (2017, 2018), Fazzari et al. (2018). Whereas Allain (2015), 

Hein (2016) and Dutt (2016) focused on government spending as an independently growing 

demand component, Lavoie (2016) and Nah and Lavoie (2017) assumed a similar role of 

a non-proportional part of capitalists’ consumption with respect to their profit income, and 

a part of export demand which is not explained by exchange rate fluctuations, respectively. 

Fazzari et al. (2018) examine the consequences of such an approach for the rate of 

unemployment. Also it should be noted that there have been recent empirical studies that 

provide support for the important role of autonomously or semi-autonomously growing 

expenditures, such as Girardi and Pariboni (2016) and Fiebiger (2018). 

However, up until now, the distribution of income between capital and labor has 

always been assumed to be exogenously given in this class of models. The authors making 

this assumption were aware that that income distribution is being affected by the extent of 

economic activity and the situation of the labour market, but the assumption was made as 

a first-step simplification. Income distribution is both affecting and, at the same time, 
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affected by the course of economic growth. It follows that it would be best to consider all 

possible ramifications resulting from the endogenous and simultaneous interactions 

between the distribution of income and all the other relevant variables within the economy 

when we examine the role of an autonomously-growing demand component.  

We want to start to fill this gap. In this paper, we investigate the effects of an 

autonomously growing demand in an environment where the distribution of income is 

endogenous. For this purpose, we apply the framework of conflicting-claims inflation 

initially developed by Rowthorn (1977), and we embed price-setting and wage-setting 

relations by firms and labor unions into a version of Lavoie (2016). This essentially makes 

income distribution, i.e., the relative shares of wages and profits, endogenously determined. 

With this explicit consideration of the endogeneity of income distribution, we introduce 

feedback relations running from capacity utilization and accumulation to income 

distribution into a neo-Kaleckian growth model with autonomous expenditures and 

examine the issue of the long-run stability of the model, in a manner which is reminiscent 

of the approach previously taken by Stockhammer (2004). 

The key results of the present study are not reproduced here and we will summarize 

them in Section 7 as concluding remarks. The Section 2 which follows lays out the basic 

assumptions of our model. For analytical clarity and tractability, the model is separated into 

its short-run, medium-run, and long-run versions. The properties of equilibrium and the 

related transitional dynamics are investigated analytically for each run in Sections 3 

through 5. The main results will be confirmed in Section 6 with the help of numerical 

simulations. 

 

2. The economic environment 

We employ the following function for the saving equation, in consideration of the 

autonomous demand term which captures the consumption by capitalists which does not 

depend on their profit income. 

𝜎 = 𝑠𝑝𝜋𝑢 − 𝑧                              (1) 
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where 𝑠𝑝 denotes the propensity to save out of profits of capitalists, 𝜋 the share of profits, 

𝑢 a proxy for the rate of utilization of capacity which is output 𝑞 divided by the stock of 

capital 𝐾, and 𝑧 the ratio of the autonomous consumption of capitalists 𝑍 to the stock 

of capital. It is further assumed that workers spend all of their wages. 

The accumulation function is specified in its simple neo-Kaleckian form. 

𝑔 = 𝛾 + 𝛾𝑢(𝑢 − 𝑢𝑛)                          (2) 

where 𝑔 is the rate of accumulation, i.e., the ratio of net investment to the stock of capital, 

and hence the rate of output growth in equilibrium. 𝛾 captures Harrodian adjustments in 

investment and is assumed to take on a positive value. 𝛾𝑢 is a positive parameter which 

relates the rate of accumulation to the rate of utilization of capacity. 𝑢𝑛 is the normal, i.e., 

targeted rate of utilization of capacity. 

 We specify both wage inflation and price inflation in terms of the conflicting-

claims argument initially found in Rowthorn (1977) and other Cambridge authors as the 

following. For simplification, we do not consider technical progress in this paper. 

𝑤̇

𝑤
≡ 𝑤̂ = Ω(𝜛𝑤 − 𝜛) 

(3) 

𝑝̇

𝑝
≡ 𝑝̂ = Ψ(𝜛 − 𝜛𝑓) 

(4) 

where w, p, and 𝜛  denote the nominal wage rate, price level, and real wage rate, 

respectively. 𝜛𝑤 is the real wage target of labor unions while 𝜛𝑓 is that of firms. The 

strengths of the bargaining position of workers and capitalists are represented by Ω and 

Ψ, respectively. Since Ω and Ψ can be regarded as being relative to each other, we 

further assume that Ω = 1 − Ψ and 0 < Ψ < 1. Also we can posit that 𝜛𝑓 < 𝜛𝑤. 

3. Short-run equilibrium 
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In this paper, the short-run is defined as the time period during which both the level of 

autonomous consumption and the stock of capital are given. The growth rate of capital 

determines the level of investment at a moment of time. Hence, we have 𝑧 as a given 

constant in the short run. Also in the short run, we assume that 𝛾, a Harrodian variable, 

and 𝑛, the rate of growth of active population, are both exogenous constants. On the other 

hand, the rate of utilization of capacity, the rate of accumulation, the rate of inflation, the 

rate of profit and the share of profits are endogenously determined in the short run. The 

medium run is the period during which 𝑧 is allowed to adjust, while in the long run 𝛾 

will be allowed to adjust as well. 

The equilibrium is conditioned by the two criteria given by equations (5) and (9) 

below, the first of which equates saving to investment by adjusting 𝑢 such that  

𝑢̇ = 𝜙𝑢(𝑔 − 𝜎) = 0,     𝜙𝑢 > 0                    (5) 

From (5), the equilibrium rates of capacity utilization and of capital accumulation 

are given by: 

𝑢∗ =
𝛾 + 𝑧 − 𝛾𝑢𝑢𝑛

𝑠𝑝𝜋∗ − 𝛾𝑢
 

(6) 

𝑔∗ =
𝑠𝑝𝜋∗𝛾 + 𝛾𝑢(𝑧 − 𝑠𝑝𝜋∗𝑢𝑛)

𝑠𝑝𝜋∗ − 𝛾𝑢
 

(7) 

where * represents the short-run equilibrium. Here we assume that both the denominator 

and the numerator of (6) are positive so that Keynesian stability holds and the rate of 

utilization is positive in equilibrium.  

The second criterion for the equilibrium is the constancy of the actual real wage 

rate, since we abstract from technical progress.  

𝜛̇ = 0 
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In the equilibrium where the real wage rate is constant, it is obvious from (3) and (4) that 

both the rates of wage inflation and price inflation are equal and constant. 

𝑝̂∗ = 𝑤̂∗ = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

The equilibrium real wage rate 𝜛∗ can be solved for by equating (3) and (4). 

𝜛∗ = Ψ 𝜛𝑓 + (1 − Ψ) 𝜛𝑤 

Note here that 𝜋∗ and 𝜛∗ are in close connection with each other since 

𝜋 =
𝑝𝑞 − 𝑤𝐸

𝑝𝑞
= 1 −

𝜛

𝑦
 

and 

𝜛 = 𝑦(1 − 𝜋) 

where 𝐸 and 𝑦 denote employment and average labour productivity, respectively. Hence 

we can rewrite the equilibrium criterion above as the constancy of the share of profit. 

𝜋̇ = 0                               (8) 

Also, we can derive the equilibrium share of profits 𝜋∗. 

𝜋∗ = Ψ 𝜋𝑓 + (1 − Ψ) 𝜋𝑤                    (9) 

where  

𝜋𝑓 ≡ 1 −
𝜛𝑓

𝑦
 

and 

𝜋𝑤 ≡ 1 −
𝜛𝑤

𝑦
 

which implies that there is a one-to-one correspondence between the target real wage and 

the target profit share in the case where there is no change in productivity. Notice that 

targets for the real wage and the profit share move in opposite directions. As the former 
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goes up, the latter goes down. 

Assuming, as done by Lavoie (2014, ch. 8), that the target wage share of workers 

increases with faster growth rates of the employment rate, or equivalently assuming that 

the target profit share of workers is inversely related to the growth rate of the employment 

rate,1 we have: 

𝜋𝑤 = 𝜈0 − 𝜈1(𝑒̇/𝑒) 

where 𝑒 denotes the rate of employment which is the size of employment divided by the 

size of the labor forces with 𝜈0 > 0 and 𝜈1 > 0. Then it follows that 

𝜋𝑤 = 𝜈0 − 𝜈1(𝑔 − 𝑛)                       (10) 

where 𝑛 is growth rate of  the active population. We suppose that 𝜛𝑓 and hence 𝜋𝑓 are 

exogenously set. 

Plugging (10) into (9), we can express 𝜋∗ as a linear function either of 𝑔∗ or of 

𝑢∗ as follows. 

𝜋∗ = 𝐴 − 𝐵𝑔∗                           (11) 

Or recalling the definition of equation (2), 

𝜋∗ = 𝐶 − 𝐷𝑢∗                           (12) 

where 

𝐴 ≡ Ψ𝜋𝑓 + (1 − Ψ)(𝜈0 + 𝜈1𝑛) 

                                           

1 This assumption looks similar to that of Cassetti (2003), but it is different. Cassetti (2003) 

assumed that the workers’ bargaining power depends on the growth rate of the level of 

employment, whereas we assume that it depends on the growth rate of the employment rate.  

The difference in the assumptions will turn out to be consequential because we shall later 

assume that the growth rate of active population becomes an endogenous variable when we 

deal with the long run. 
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𝐵 ≡ (1 − Ψ) 𝜈1 

𝐶 ≡ 𝐴 − 𝐵(𝛾 − 𝛾𝑢𝑢𝑛) 

𝐷 ≡ 𝐵𝛾𝑢 

A triplet (𝜋∗, 𝑢∗, 𝑔∗)  of equilibrium profit share, equilibrium rate of capacity 

utilization, and equilibrium rate of accumulation can be simultaneously solved for from (6) 

and (12), or alternatively from (7) and (11). It is evident from (6) that 𝑢∗ is monotonically 

decreasing in 𝜋∗. Hence if we treat 𝑢∗ as a function of 𝜋∗, then it follows that 

𝑑𝑢∗

𝑑𝜋∗
= −

𝑠𝑝𝑢∗

𝑠𝑝𝜋∗ − 𝛾𝑢
< 0 

and 

𝑑(𝑢∗)2

𝑑2𝜋∗
=

2 𝑠𝑝
2 𝑢∗

(𝑠𝑝𝜋∗ − 𝛾𝑢)2
 > 0 

This implies that the equilibrium rate of capacity utilization given by (6) can be depicted 

as a decreasing curve which is convex to the origin in the (𝜋, 𝑢) plane. 

Equation (12) is obviously a decreasing linear function in the (𝜋, 𝑢) plane, as 

shown in [Figure 1]. This one-to-one function maps a constant-inflation share of profits to 

each of the rates of utilization of capacity. Both 𝜋 and 𝑢 should be positive and hence 

only the north-east quadrant is relevant. Hence, we need to assume that 𝐶 > 0. 

[Figure 1] around here 

The short-run equilibrium (𝜋∗, 𝑢∗) can be represented as the points where the two 

curves representing equations (6) and (12) intersect in [Figure 2]. Three different cases 

emerge as in panels (a), (b) and (c). 

[Figure 2] around here 

 From the equality of (3) and (4), we must have: 

Ψy(𝜋𝑓 − 𝜋∗) = (1 − Ψ)𝑦(𝜋∗ − 𝜋𝑤) 
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Now if 𝜋 < 𝜋∗, then it follows that 

𝑝̂ = Ψ𝑦(𝜋𝑓 − 𝜋) > Ψ𝑦(𝜋𝑓 − 𝜋∗) 

and 

𝑤̂ = (1 − Ψ)𝑦(𝜋 − 𝜋𝑤) < (1 − Ψ)𝑦(𝜋∗ − 𝜋𝑤) 

When the share of profits 𝜋 falls short of its equilibrium constant-inflation level 𝜋∗, price 

inflation exceeds wage inflation and hence the share of profits goes up, i.e.,  

𝜋 < 𝜋∗      ⇒      𝜋̇ > 0                          (13) 

and conversely 

𝜋 > 𝜋∗      ⇒      𝜋̇ < 0                          (14) 

 Consider the case where there are two equilibria, as shown in panel (a) of [Figure 

2]. Suppose that we are on the demarcation line of 𝑢̇ = 0. Now moving along 𝑢̇ = 0, let 

us consider a perturbation around (𝜋𝐿 , 𝑢𝐻). Clearly, we can see that even a tiny disturbance 

drives our economy away from the point (𝜋𝐿 , 𝑢𝐻) due to (13) and (14). Any increase in 

𝑢 results in 𝜋 > 𝜋∗, lowering 𝜋. This in turn increases 𝑢 further away from 𝑢𝐻. Thus, 

(𝜋𝐿 , 𝑢𝐻) is unstable. On the contrary, we can verify that the other combination, given by 

(𝜋𝐻, 𝑢𝐿), is a stable equilibrium by the same way of reasoning. Any increase in 𝑢 results 

in 𝜋 < 𝜋∗, which in turn increases 𝜋 and decreases 𝑢.2 

 Panel (b) of [Figure 2] exhibits the case with no equilibrium, while panel (c) is the 

case of tangency. In panel (c), there is a unique combination of (𝜋∗, 𝑢∗) satisfying (6) and 

(12) simultaneously. However, based on the arguments in (13) and (14), we can conclude 

that this point of (𝜋∗, 𝑢∗) is unstable. In this paper, we confine our attentions only to the 

case of stable equilibrium, which is in fact unique, and rule out the possibility of either 

panel (b) or (c). [Figure 3] illustrates the determination of the short-run equilibrium of the 

present model. 

                                           

2 These results confirm those of Cassetti (2003) and Stockhammer (2004). 
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 The exact solution of (𝜋∗, 𝑢∗, 𝑔∗) can be algebraically obtained from (6), (7), (11) 

and (12) as follows. 

𝑢∗ =
𝑠𝑝𝐶 − 𝛾𝑢 − √𝐺

2𝑠𝑝𝐷
 

(15) 

𝜋∗ =
𝑠𝑝𝐶 + 𝛾𝑢 + √𝐺

2𝑠𝑝
 

(16) 

𝑔∗ =
𝐹 − √𝐻

2𝑠𝑝𝐵
 

(17) 

where  

𝐹 ≡ 𝑠𝑝[𝐴 + 𝐵(𝛾 − 𝛾𝑢𝑢𝑛)] − 𝛾𝑢 

𝐺 ≡ (𝑠𝑝𝐶 − 𝛾𝑢)2 − 4𝑠𝑝𝐷(𝛾 + 𝑧 − 𝛾𝑢𝑢𝑛) 

and 

𝐻 ≡ 𝐹2 − 4𝑠𝑝𝐵[𝑠𝑝𝐴(𝛾 − 𝛾𝑢𝑢𝑛) + 𝛾𝑢𝑧] 

For this unique solution (𝜋∗, 𝑢∗, 𝑔∗) to be real and positive, we assume that the following 

strict inequalities hold. 

𝑠𝑝𝐶 > 𝛾𝑢                             (18) 

𝐺 > 0                              (19) 

𝐻 > 0                              (20) 

Additionally, we can solve for the rate of equilibrium inflation using (4) and (11). 
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𝑝̂ = Ψ𝑦(𝜋𝑓 − 𝜋∗) = Ψ(1 − Ψ)𝑦 (𝜋𝑓 − 𝜈0 + 𝜈1(𝑔
∗ − 𝑛)) 

It is easy to see that in the short run 

𝜕𝑝̂

𝜕𝑔∗
= Ψ(1 − Ψ)𝑦 𝜈1 > 0 

which vindicates the positive association between growth and inflation in the short run. 

[Figure 3] around here 

 Now let us consider the characteristics of this equilibrium. Firstly, suppose there 

is an increase in the marginal propensity to save out of profit income. This indeed shifts 

the demarcation line of 𝑢̇ = 0 leftward in parallel fashion as in the upper panel of [Figure 

4]. 

Furthermore, this rotates the saving curve counterclockwise as in the lower panel. In the 

short run, a higher saving propensity is associated with a lower rate of utilization of capacity, 

a lower rate of accumulation and a higher share of profits. This can be interpreted as 

confirming the well-known Keynesian paradox of thrift. 

[Figure 4] around here 

 We can see that a change in functional income distribution also affects the short-

run equilibrium. An exogenous increase in either 𝜋𝑓 or 𝜈0 shifts the demarcation line of 

𝜋̇ = 0 to the right in parallel fashion since, obviously from (12), we have 

𝜕𝜋∗

𝜕𝜋𝑓
= Ψ > 0 

𝜕𝜋∗

𝜕𝜈0
= 1 − Ψ > 0 

This upward adjustment in capitalists’ claims for profit and the accompanying concessions 

by workers result in an increase in the equilibrium share of profits, which also brings about 

a pivot of the saving curve counterclockwise. The consequences are the lower rates of 

capacity utilization and accumulation. This is illustrated in [Figure 5]. Conversely, we can 
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expect that a downward adjustment in capitalists’ claims for profits yields higher rates of 

utilization and accumulation in the short run. 

[Figure 5] around here 

A change in income distribution owing to a shift in the relative bargaining positions 

between capitalists and workers also affects the short-run equilibrium. Let us consider an 

increase in Ψ. The effect of this enhancement of capitalists’ bargaining power can be 

evaluated also from (12). 

𝜕𝜋∗

𝜕Ψ
= 𝜋𝑓 − (𝜈0 − 𝜈1(𝛾 + 𝛾𝑢(𝑢∗ − 𝑢𝑛) − 𝑛)) = 𝜋𝑓 − 𝜋𝑤 > 0 

 Therefore, unless 𝜋𝑓 < 𝜋𝑤 , or equivalently, unless 𝜛𝑓 > 𝜛𝑤 , a stronger 

bargaining power of capitalists is associated with a rightward parallel shift of the 

demarcation line of 𝜋̇ = 0 and also a counterclockwise pivot of the saving curve. These 

are illustrated with the help of [Figure 5]. From this, we can infer that the present model 

with an endogenous profit share exhibits wage-led demand and growth regimes in the short 

run. 

 

4. Medium-run equilibrium 

Now, let us move on to a longer time horizon. To focus on the pure dynamic effects of 

autonomously growing expenditures, we define the medium run as a logical period which 

is a succession of short runs, yet this time with an independently growing consumption. 

We relax the constancy assumption of 𝑧  and, in order to allow for the Sraffian 

supermultiplier to work out, posit that 𝑍 increases at an exogenous rate given by 𝑔̅𝑧. Note 

that we are still holding 𝛾 and 𝑛 constant. It follows that 𝑧 grows in accordance with 

the following law of motion. 

𝑧̇

𝑧
≡ 𝑧̂ = 𝑔̅𝑧 − 𝑔∗ 

(21) 
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We can then define the medium-run equilibrium as being conditioned by 

𝑧̂ = 0 

with 𝑧 > 0. Thus, the medium-run equilibrium value of 𝑧, which we denote by 𝑧∗∗, can 

be solved for by combining equations (17) and (21). 

𝑧∗∗ = −
𝑠𝑝𝐵

𝛾𝑢
𝑔̅𝑧

2 +
𝐹

𝛾𝑢
𝑔̅𝑧 −

𝑠𝑝𝐴𝛾

𝛾𝑢
+ 𝑠𝑝𝐴𝑢𝑛 

(22) 

where ** represents the medium-run equilibrium. The stability of this equilibrium 𝑧∗∗ can 

be verified since 

𝜕𝑧̂

𝜕𝑧
= −

𝜕𝑔∗

𝜕𝑧
= −

𝛾𝑢

√𝐻
< 0 

(23) 

where the denominator becomes real thanks to condition (20). From this inequality, we can 

also see in a highly straightforward manner that 

𝜕2𝑧̂

𝜕𝑧2
< 0 

Therefore, the evolution of 𝑧 can be depicted graphically as in [Figure 6]. 

[Figure 6] around here 

The exact location and shape of this graph can be solved for. It is easy to confirm that they 

depend on the values of parameters (𝛼1, 𝛼2, 𝛼3, 𝛼4), as defined in the appendix. 

Now the medium-run equilibrium, a new triplet (𝜋∗∗, 𝑢∗∗, 𝑔∗∗) is such that 

𝑔∗∗ = 𝑔̅𝑧                              (24) 

𝑢∗∗ = 𝑢𝑛 +
𝑔̅𝑧 − 𝛾

𝛾𝑢
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(25) 

𝜋∗∗ = 𝐴 − 𝐵𝑔̅𝑧                           (26) 

We assume  

𝑔̅𝑧 > 𝛾 − 𝛾𝑢𝑢𝑛                           (27) 

so that the rate of utilization cannot take non-positive values. [Figure 7] demonstrates an 

example of adjustment process towards the medium-run position of the economy when the 

initial value of 𝑧 , 𝑧0,  was such that 𝑧0 < 𝑧∗∗ . In this case, when 𝑧  increases, the 

demarcation line of 𝑢̇ = 0 shifts to the right as is evident from (6) or (15), while the other 

demarcation line remains still. This lowers the equilibrium value of 𝜋, which in turn leads 

to a clockwise rotation of the saving curve in the medium run. 

 This is a novel result of the model. We have shown that an economy that exhibits 

a wage-led growth regime in the short run has a medium-run equilibrium which is stable. 

This can be contrasted with the result previously achieved by Stockhammer (2004) in a 

somewhat similar neo-Kaleckian model, but without an autonomous consumption 

component, where the profit share was a negative function of the rate of accumulation and 

hence a negative function of the growth rate of the employment rate, as is the case here. 

With such an assumption, Stockhammer (2004) has shown that the economy needs to be in 

a short-run profit-led regime for the longer run equilibrium to be stable; any economy in a 

stable short-run wage-led regime would turn out to have an unstable long-run equilibrium. 

It is not so here, because of the presence of a growing autonomous non-capacity creating 

demand component. The present model reinforces the claim made by Freitas and Serrano 

(2015) that the existence of an autonomous consumption component brings stability to the 

model economy, a claim also recently confirmed by Fazzari et al. (2018) in a model that 

incorporates expectations. 

[Figure 7] around here 

We can investigate some of key features of this medium-run equilibrium with the 

help of comparative statics. Firstly, consider again an increase in the propensity to save out 
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of profit income. As long as 𝑔̅𝑧 is close enough to 𝛾,3 it follows from (22) that 

𝜕𝑧∗∗

𝜕𝑠𝑝
=

𝑧∗∗ + 𝑔̅𝑧

𝑠𝑝
 > 0 

(28) 

The higher is the value of 𝑧∗∗ = (𝑍/𝐾)∗∗, the lower is the rate of growth of 𝐾, once the 

rate of growth of 𝑍 is held constant at 𝑔̅𝑧. A description of the evolution of 𝑧∗∗ after an 

increase in 𝑠𝑝 can be found in [Figure 6B] of the appendix.  

 Let us assume that our economy is initially at a medium-run equilibrium 

(𝜋∗∗, 𝑢∗∗, 𝑔∗∗). An increase in 𝑠𝑝 shifts the demarcation line of 𝑢̇ = 0 to the left. This 

increases the share of profits and hence rotates the saving curve counterclockwise as 

indicated by grey arrows in [Figure 8]. But, this is not the whole story. In the longer run 

now, as the increased saving propensity slows down capital accumulation, the ratio of the 

autonomous consumption to capital stock goes up from 𝑧0
∗∗ to 𝑧1

∗∗.  

[Figure 8] around here 

This increase in the value of 𝑧∗∗ brings about two changes, the first of which is 

the downward shift of the saving curve as is evident in (1). The second change is the 

rightward shift of the demarcation line of 𝑢̇ = 0 as is also clear from (6). Note that this 

shift of the line of 𝑢̇ = 0 is again associated with an increase in the constant-inflation 

share of profits, and hence the saving curve evolves clockwise towards 𝜎1
∗∗. All of the 

changes are illustrated in [Figure 8] with dark arrows.  

Comparing the new equilibrium with the initial one, we can conclude that, after an 

increase in 𝑠𝑝 , in the medium run the economy recovers the exact same position of 

(𝜋∗∗, 𝑢∗∗, 𝑔∗∗)  from which it started. However, if we consider the whole duration of 

adjustments after the change, it is clear that the average rate of capacity utilization and the 

average rate of capital accumulation must be lower. In this sense, we can argue that the 

                                           

3 We will see later that this relation holds in the neighborhood of the long-run equilibrium 

defined in this paper. 
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paradox of thrift is still valid in the medium run of the model. 

 We can also investigate the effects of changes in distribution parameters such as 

𝜋𝑓 and 𝜈0, which represent claims for profits, and Ψ, the bargaining power of capitalists. 

In accordance with the short-run analyses already noted, an increase in either 𝜋𝑓, 𝜈0 or Ψ 

instantly shifts the demarcation line of 𝜋̇ = 0 to the right and rotates the saving curve 

counterclockwise accordingly. This yields lower rates of utilization and of accumulation in 

the short run.  

However moving on to the medium run, we should additionally take into account 

changes in 𝑧. The effect is that 𝑧∗∗ goes up due to the lower rate of accumulation, as can 

also be confirmed from the following inequalities, where 𝜋𝑤(𝑔̅𝑧) is the value of 𝜋𝑤 

evaluated at 𝑔∗ = 𝑔̅𝑧. To check the evolution of 𝑧∗∗ after each change, one can refer to 

[Figure 6C] and [Figure 6D] in the appendix. 

𝜕𝑧∗∗

𝜕𝜋𝑓
= 𝑠𝑝Ψ 𝑢∗∗ > 0 

(29) 

𝜕𝑧∗∗

𝜕𝜈0
= 𝑠𝑝(1 − Ψ) 𝑢∗∗ > 0 

(30) 

𝜕𝑧∗∗

𝜕Ψ
= 𝑠𝑝 𝑢∗∗(𝜋𝑓 − 𝜋𝑤(𝑔̅𝑧)) > 0 

(31) 

With an increase in 𝑧∗∗, the saving curve shifts downward and the demarcation line of 

𝑢̇ = 0 shifts to the right until the economy reaches the new medium run equilibrium at 

(𝜋1
∗∗, 𝑢∗∗, 𝑔∗∗). Note that the saving curve should rotate clockwise again, reflecting the 

changes in the profit share to 𝜋1
∗∗. Comparing this new equilibrium with the initial one at 

(𝜋0
∗∗, 𝑢∗∗, 𝑔∗∗), we can notice that the equilibrium share of profits goes up whereas there is 

no change in the rates of utilization and accumulation after all. From (26), we can measure 
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the degree to which the share of profits responds to each change.  

𝜕𝜋∗∗

𝜕𝜋𝑓
= Ψ > 0 

𝜕𝜋∗∗

𝜕𝜈0
= 1 − Ψ > 0 

𝜕𝜋∗∗

𝜕Ψ
= 𝜋𝑓 − 𝜋𝑤(𝑔̅𝑧) > 0 

The overall effects are illustrated in [Figure 9].  

[Figure 9] around here 

At first glance, this may seem to mean that distribution parameters are neutral in 

their effects on the economy. This would be true if we were only to compare the initial and 

final end positions, without considering the transitional dynamics. However, taking account 

of the transition process from the initial to the final positions, and thus the resulting level 

effects generated during the whole traverse of the adjustments towards the new medium-

run equilibrium, we can conclude that the present model exhibits wage-led demand and 

growth regimes. 

 Let us now consider the medium-run effects of an exogenous increase in 𝑔̅𝑧, the 

rate of growth of autonomous consumption. In (22), 𝑧∗∗  is represented as a quadratic 

equation of 𝑔̅𝑧. Two different values for 𝑔̅𝑧 which make 𝑧∗∗ zero are given by 

𝐹 ± √𝐹2 − 4𝑠𝑝
2𝐴𝐵(𝛾 − 𝛾𝑢𝑢𝑛)

2𝑠𝑝𝐵
≡ ∆1, ∆2 

with ∆1< ∆2. It should be noted that both ∆1 and ∆2 are strictly bigger than zero due to 

(20). Since the coefficient for the first term on the right-hand side of (22) is negative, for 

𝑧∗∗ to be positive, 𝑔̅𝑧 should be such that 

∆1< 𝑔̅𝑧 < ∆2 

However, we have already seen from (17) that in the medium run 
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∆1< 𝑔̅𝑧 <
𝐹

2𝑠𝑝𝐵
 

Note that the fraction on the far right amounts to the exact middle point between ∆1 and 

∆2. This implies that 𝑧∗∗ must be in the range within which it increases in 𝑔̅𝑧. 

𝜕𝑧∗∗

𝜕𝑔̅𝑧
> 0 

(32) 

The evolution of 𝑧∗∗ after an increase in 𝑔̅𝑧 is depicted in [Figure 6E] in the appendix, 

where the graph of 𝑧̂ shifts up in a parallel fashion. 

Then what will happen to the rates of utilization and accumulation and the share 

of profits in the medium run? It follows from (24), (25) and (26) that 

𝜕𝑔∗∗

𝜕𝑔̅𝑧
= 1 > 0 

𝜕𝑢∗∗

𝜕𝑔̅𝑧
=

1

𝛾𝑢
> 0 

𝜕𝜋∗∗

𝜕𝑔̅𝑧
= −(1 − Ψ)𝜈1 < 0 

Clearly, a higher rate of growth of autonomous expenditures is associated with higher rates 

of utilization and accumulation together with a lower share of profits. 

These medium-run adjustments can be explained graphically. Let’s look at [Figure 

10]. An increase in 𝑧∗∗ due to an increase in 𝑔̅𝑧 from 𝑔̅𝑧
0 to 𝑔̅𝑧

1 has two distinct direct 

effects. Firstly, in the upper panel of the figure, it shifts the demarcation line of 𝑢̇ = 0 to 

the right over time. Note that this yields both a decrease in 𝜋∗∗ and an increase in 𝑢∗∗. 

Meanwhile in the lower panel, the increase in 𝑧∗∗ shifts the saving curve downward in a 

parallel fashion, and then there is a rotation of the saving curve clockwise reflecting the 

increase in 𝜋∗∗. The medium-run position of our economy was initially at (𝜋0
∗∗, 𝑢0

∗∗, 𝑔0
∗∗), 

but over time it moves to (𝜋1
∗∗, 𝑢1

∗∗, 𝑔1
∗∗). 
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5. Long-run equilibrium 

So far, our model economy stabilizes the share of profits, the rate of accumulation and the 

rate of capacity utilization in its medium run where autonomous demand leads growth. 

However, it is not certain that the medium-run equilibrium defined in this paper brings the 

rate of (un)employment to a steady level. Unless the medium-run growth rate 𝑔̅𝑧 happens 

by fluke to equal the given growth rate of active population 𝑛, the rate of (un)employment 

will increase or decrease indefinitely, as has been pointed out by Cassetti (2002) and Dutt 

(2006), just to name a few of the authors who have made this point. 

As summarized in Lavoie (2014, pp. 411-416), several possible mechanisms have 

been proposed that reconcile the actual growth rate and the natural growth rate of the 

economy so that the rate of (un)employment reaches some constant value in the long run. 

To this end, we propose the following equation to help achieve the long-run equilibrium of 

the model: 

𝑛 = 𝜙0 + 𝜙𝑛𝑒 

So that, assuming that the constant in the above equation remains a constant: 

𝑛̇

𝑛
≡ 𝑛̂ = 𝜙𝑛𝑒̂ = 𝜙𝑛(𝑔∗ − 𝑛) 

(33) 

with 𝜙𝑛 > 0 and 𝑛 > 0. This would pull the growth rate of active population towards the 

long-run equilibrium growth rate. It should be noted that the long-run natural growth rate 

is simply nothing but the growth rate of active population, since we assume that there is no 

technical progress in this paper. 

 This long-run adjustment mechanism can be justified on the following grounds. 

Firstly, economic growth can be demand-led. Within our neo-Kaleckian framework, the 

supply-side factors adjust to the evolution of effective demand. In the literature, it has been 

argued that the endogeneity of the so-called natural rate is quite plausible. Secondly, the 
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key determinants of the size of active population can indeed be regarded as being 

endogenous. It is very well known that the size of active population fluctuates not only 

with birth and death but also with migration movements into and out of the reservoir of the 

labor force. This can be an effect emanating from the reserve army of labor. In addition, 

economic fluctuations do have an impact on the rate of participation, an effect which is 

referred to as the extensive margin of labor supply and which has been emphasized in the 

mainstream macro labor literature. In their parlance, the decision of individual workers on 

whether to participate in the labor market or not is based on their reservation wage. In a 

sense, this is lending support to the idea of the endogeneity of the size of active population. 

To summarize, we can argue that, perhaps not all, but at least some important factors 

affecting the growth rate of active population can be endogenously determined by the 

evolution of the economy within society instead of being just exogenously given. 

 The only remaining condition that we need to add with a view to having a fully-

adjusted position in the long run is for the targeted or normal rate of capacity utilization to 

be achieved. To this end, we introduce a Harrodian investment adjustment mechanism and 

allow 𝛾 to change in accordance with the following equation suggested by Lavoie (2014, 

2016): 

𝛾 = 𝜙𝛾(𝑔
∗ − 𝛾)                          (34) 

with 𝜙𝛾 > 0. This equation reflects the argument that the growth rate of sales expected by 

firms, which is proxied by 𝛾, should adjust to the realized growth rate of sales over time 

(which is the same as the rate of accumulation once transitions are achieved). 

 With the introduction of the additional adjustments of 𝑛 and 𝛾 besides that of𝑧, 

the long-run dynamics of the model is now governed by the system of equations (21), (33), 

and (34). The conditions under which this system exhibits stability in the long-run can be 

examined based on a Jacobian matrix, 𝐽, defined as below: 
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𝐽 =

[
 
 
 
 
 
 

 

𝜕𝑧̂

𝜕𝑧

𝜕𝑧̂

𝜕𝑛

𝜕𝑧̂

𝜕𝛾
𝜕𝑛̂

𝜕𝑧

𝜕𝑛̂

𝜕𝑛

𝜕𝑛̂

𝜕𝛾
𝜕𝛾

𝜕𝑧

𝜕𝛾

𝜕𝑛

𝜕𝛾

𝜕𝛾

 

]
 
 
 
 
 
 

= [ 

(−) (−)
0 (−) 0

(+) (+)

 ] 

where 

𝜕𝑛̂

𝜕𝑛
= −𝜙𝑛 < 0 

𝜕𝑛̂

𝜕𝑧
=

𝜕𝑛̂

𝜕𝛾
= 0 

𝜕𝛾

𝜕𝛾
=

𝜕𝛾

𝜕𝑧
=

𝜙𝛾

√𝐺
 > 0 

𝜕𝑧̂

𝜕𝛾
= −

1

2
(1 +

𝑠𝑝𝐶 + 𝛾𝑢

√𝐻
)  < 0 

and 𝜕𝑧̂ 𝜕𝑧⁄  is given by (23). Note that the growth of active population is a stable process 

as is the evolution of 𝑧, whereas that of 𝛾 alone is not. However, the present system as a 

whole can be stable when both the trace and the determinant of 𝐽 are negative, even with 

the Harrodian instability embedded in the dynamics of 𝛾. 

It is very clear that the trace of 𝐽 can be negative under the condition that 

| 
𝜕𝛾

𝜕𝛾
 | < | 

𝜕𝑧̂

𝜕𝑧
 | + | 

𝜕𝑛̂

𝜕𝑛
 | 

i.e., as long as the instability due to 𝛾 can be tamed by the stability due to the growth of 

both autonomous expenditures and the active labor force. 

It is also evident that we can define some parametric conditions under which the 

determinant of 𝐽 becomes negative.4 

                                           

4 For a (𝑛 × 𝑛) Jacobian 𝐽, the stability condition requires that (−1)𝑛𝐷𝑒𝑡(𝐽) > 0. 
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Det(𝐽) = −𝜙𝑛 ( 
𝜕𝑧̂

𝜕𝑧
 
𝜕𝛾

𝜕𝛾
− 

𝜕𝑧̂

𝜕𝛾
 
𝜕𝛾

𝜕𝑧
) 

Notice that the required condition is such that 

| 
𝜕𝑧̂

𝜕𝛾
 
𝜕𝛾

𝜕𝑧
 | > | 

𝜕𝑧̂

𝜕𝑧
 
𝜕𝛾

𝜕𝛾
 | 

Hence, we can conclude that the present model is conditionally stable around its long-run 

equilibrium position defined as (𝑧∗∗∗, 𝑛∗∗∗, 𝛾∗∗∗), where *** denotes long-run value of a 

relevant variable.The equilibrium can be solved for as follows: 

𝑔∗∗∗ = 𝛾∗∗∗ = 𝑛∗∗∗ = 𝑔̅𝑧                        (35) 

𝑢∗∗∗ = 𝑢𝑛                              (36)  

𝜋∗∗∗ = Ψ𝜋𝑓 + (1 − Ψ)𝜈0                       (37) 

𝑧∗∗∗ = 𝑠𝑝𝜋∗∗∗𝑢𝑛 − 𝑔̅𝑧                         (38) 

The long-run equilibrium rate of inflation turns out to depend on the relative bargaining 

power of capitalists and workers and also on their aspiration gap with respect to the target 

share of profits. In the long run, the rate of inflation does not depend on the rate of 

(employment) growth. 

𝑝̂∗∗∗ = Ψ(1 − Ψ)𝑦(𝜋𝑓 − 𝜈0)                    (39)  

Starting from the initial long-run equilibrium where 𝑔0
∗∗∗ = 𝑔̅𝑧

0 , we shall consider the 

effects of an increase in 𝑔̅𝑧 from 𝑔̅𝑧
0 to 𝑔̅𝑧

1 as an interesting comparative statics. From 

(35), (36), (37) and (38), it can be shown that 

∆𝑔∗∗∗ = ∆𝛾∗∗∗ = ∆𝑛∗∗∗ = ∆𝑔̅𝑧 = 𝑔̅𝑧
1 − 𝑔̅𝑧

0 > 0 

∆𝑢∗∗∗ = ∆𝜋∗∗∗ = 0 

∆𝑧∗∗∗ = −∆𝑔∗∗∗ < 0 

The long-run equilibrium rate of accumulation increases with the growth rate of 
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autonomous demand. However, the rate of utilization does not change (unless there is a 

change in the normal rate). Also it is clear that neither the long-run profit share nor the 

long-run rate of inflation change after an increase in the long-run growth rate. This can be 

explained in the following way. Recall first that in the medium run the share of profits has 

fallen after an increase in 𝑔̅𝑧. However, as the growth rate of active population increases 

over a longer time horizon, the target wage share of workers is exposed to downward 

pressures, reflecting the weaker bargaining power of their unions. This ends in the 

unchanged share of profits.  

 [Figure 11] illustrates these long-run adjustments. In the upper panel, the line of 

𝑢̇ = 0 which once shifted rightward due to the higher value of 𝑧∗∗ in the medium run 

shifts back to its original position since the changes in 𝛾∗∗∗ and 𝑧∗∗∗ cancel out each other, 

i.e., ∆𝛾∗∗∗ + ∆𝑧∗∗∗ = 0 . Note that an increase in 𝑔̅𝑧  increases the value of 𝑧  in the 

medium run at first, but over the longer time horizon the value of 𝑧 should decrease due 

to the expansionary effects from the increased rate of accumulation of capital. Also it can 

be noted that the effects from an increase in 𝑛 which pushes the line of 𝜋̇ = 0 to the right 

and up are exactly offset by the effects from a decrease in 𝛾, and hence in this case there 

will be no shift at all of the line given by 𝜋̇ = 0. Moving to the lower panel, we can see 

that the saving curve recovers its original slope. This is because ∆𝜋∗∗∗ = 0. The vertical 

intercept once lowered in the medium run gets higher than even its initial position as we 

go to the long run. Again, this is due to the response of 𝑧.  

 

6. A numerical example 

The analytical results obtained so far can be demonstrated by numerical simulations. We 

assume an artificial economy which has long-run characteristics as summarized in Table 1. 

The assumptions for the long-run share of profits and the long-run rate of growth are 

consistent with the values found in Franke (2017). 

Profit share Profit rate Output to full-capacity output Growth rate 

0.310 0.100 0.800 0.025 

Table 1. An artificial economy: long-run assumptions 
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 From the assumptions for the profit share and the profit rate in the long run, we 

compute 𝑢𝑛, the normal rate of utilization of capacity, which corresponds to the long-run 

average ratio of output to capital5 as being 0.323. We assume the propensity to save out of 

profits, 𝑠𝑝, to be 0.700, which is close to the value chosen by Sasaki (2011). Consistent 

with this assumption for 𝑠𝑝 , the long-run value of 𝑧  is computed to be 0.045 in 

accordance with (38).6 The values for the other parameters in the model are assumed to be 

as follows: 𝛾𝑢 =  0.080, Ψ =  0.3000, 𝜋𝑓 =  0.5000, and 𝜈1 =  10. Then we can 

compute 𝜈0 in turn as being equal to 0.2285 so that the long-run share of profits can 

become 31%. The assumption for 𝛾𝑢 is also based on Sasaki (2011). The values chosen 

for these parameters of the model are rather provisional and can be regarded justifiably as 

being somewhat arbitrary. However, concerning the qualitative aspects of the achieved 

numerical results, they appear to be robust, at least when parameter values are modified 

within a reasonable range.7 

Based on these calibrations, we can perform comparative static analyses either for 

the short, medium, or long run. Here, we present some of the results. The second, third and 

fourth columns of Table 2 compare an initial long-run equilibrium with the new short-run 

(SR) and the new long-run (LR) equilibrium following an increase in the propensity to save 

                                           

5 In the model, the variable 𝑢 proxies the rate of utilization, but in fact is the ratio of output 

to capital, 𝑞/𝐾, as defined in (1) and, strictly speaking, differs from the ratio of output to full-

capacity output, 𝑞/𝑞𝑓.  

6 Recall that workers do not save in this paper. A propensity to save out of profits of 70% with 

a profit share of 31% implies that the share of saving (or investment) out of national income is 

21.7%. It is well-known that the historical long-run investment-to-output ratio in the U.S. varies 

from 18.7% (Maddison (1992) to 24% (Summers and Heston (1984)). 

7 Since the important endogenous variables such as the share of profits are solved for from a 

set of quadratic equations as shown in (15) through (17), we can have complex roots for them. 

In the theoretical model, this possibility is ruled out thanks to assumptions (19) and (20). 

However, while doing simulations, we cannot just assume away the possibility of complex roots. 

This problem indeed turned out to be severe and constrained our choice of parameter values. 

This is why we suggest that our numerical results should be understood as an illustrative 

example. 
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of capitalists 𝑠𝑝 from 0.700 to 0.750. The second, fifth, and sixth columns do the same 

exercise, but this time following an increase in the relative bargaining position of capitalists 

Ψ from 0.300 to 0.400. Note that 𝑞𝑓 denotes the full-capacity level of output. 

 Initial SR LR SR LR 

𝑠𝑝 0.700 0.750 0.750 0.700 0.700 

Ψ 0.300 0.300 0.300 0.400 0.400 

𝑧 = 𝑍/𝐾 0.045 0.045 0.050 0.045 0.051 

𝛾, 𝑛 0.025 0.025 0.025 0.025 0.025 

𝜋 = 𝑃/𝑞 0.310 0.361 0.310 0.376 0.337 

𝑞/𝑞𝑓 0.800 0.575 0.800 0.597 0.800 

𝑔 0.025 0.018 0.025 0.018 0.025 

𝑝̂ 0.057 0.042 0.057 0.049 0.065 

𝑟 = 𝑃/𝐾 0.100 0.084 0.100 0.091 0.109 

Table 2. Comparative statics 

 However, these results compare only the initial and final positions of the model 

economy. We believe that the whole transitional dynamics along the traverse from the 

initial steady state to the new one after a change in parameter values should be computed 

to fully examine the properties of the model. [Figure 12] and [Figure 13] summarize our 

computational results. 

[Figure 12] around here 

[Figure 13] around here 

The upper panel of [Figure 14] compares the levels of capital and output when there is a 

permanent increase in 𝑠𝑝 with those when there is no change in the propensity to save. 

The latter is shown as 100% in the figure. Likewise, the lower panel contrasts the case of 

a permanent increase in Ψ and the case of no change. As claimed before an increase in 

the propensity to save or an increase in the bargaining power of firms leads to a permanent 

fall in the levels of output and of productive capacity. 

[Figure 14] around here 
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7. Concluding remarks 

We investigated the role of a non-capacity creating autonomous expenditure in the process 

of growth of an artificial economy which is demand-constrained in its nature. In this paper, 

we have assumed that a part of aggregate consumption by capitalists is not proportional to 

their profit income and is an independently growing demand component, as in Lavoie 

(2016). The novelty of our model, which makes it distinct from the previous literature 

dealing with the super-multiplier effects of autonomous expenditures, lies in that we have 

applied the framework provided by the conflicting-claims theory of inflation in order to 

make the distribution of income between capital and labor fully endogenous. We conclude 

by summarizing the two main results of our study as follows. 

 Firstly, our model combines the dynamic effects of the conflicting-claims model 

of inflation and income distribution that depends on changes in the employment rate, the 

Sraffian super-multiplier, the Harrodian investment adjustment mechanism and an 

endogenous labor force. All of these turn out to contribute to a kind of classical 

convergence towards the fully-adjusted state in the long run where the normal rate of 

capacity utilization is achieved, while generating rich dynamics along the transitional path. 

More importantly, our model demonstrates that some of the main Keynesian tenets such as 

the paradox of thrift and wage-led demand (the paradox of costs) still hold not only in the 

short run but also in the long run. These paradoxes hold in the restricted sense that both the 

average rate of accumulation and that of capacity utilization decrease when we consider 

the whole traverse after either an increase in the marginal propensity to save out of profits, 

an upward adjustment in the claims on profits, or an enhancement of the bargaining power 

of firms relative to that of workers. 

 Secondly, our model contains an important message concerning the long-run 

stability of the wage-led demand/growth regime. Under some specific assumption about 

the determinants of the endogenous share of profits which is similar to our own, 

Stockhammer (2004) has shown that there is no stable long-run equilibrium in any 

economy operating within a wage-led regime. By contrast, our model demonstrates that 
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this defect can be successfully addressed by considering the effects of an autonomously-

growing and non-capacity creating component of effective demand. In this respect, 

autonomous expenditures, or semi-autonomous expenditures as Fiebiger (2018) calls them, 

seem to play an important role, as they provide the needed medium-run or long-run 

stabilizing forces in a wage-led economy. This being said, some of these semi-autonomous 

expenditures are also likely to generate large fluctuations in the short run: one only needs 

to think of household expenditures in real estate. In other words, while here we assumed 

the growth rate 𝑔̅𝑧 to be a constant, in reality the growth rate of autonomous expenditures 

is likely to change substantially from period to period. 
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Appendix: Changes in the graph of 𝑧̂ against 𝑧 

 

The equation governing the evolution of 𝑧 is given by 

𝑧̂ = 𝑔̅𝑧 − 𝛼1 + 𝛼2√𝛼3 − 𝛼4𝑧 

where 

𝛼1 =
𝐹

2𝑠𝑝𝐵
 

𝛼2 =
1

2𝑠𝑝𝐵
 

𝛼3 = 𝐹2 − 4𝑠𝑝
2𝐴𝐵(𝛾 − 𝛾𝑢𝑢𝑛) 

𝛼4 = 4𝑠𝑝𝐵𝛾𝑢 

This function can be graphed in the (𝑧̂, 𝑧) plane as in [Figure 6A]. 

[Figure 6A] around here 

 Now we consider the effects of an increase in 𝑠𝑝. It can be easily seen that 

𝜕𝛼1

𝜕𝑠𝑝
> 0 

𝜕𝛼2

𝜕𝑠𝑝
< 0 

𝜕𝛼4

𝜕𝑠𝑝
> 0 

Together with (28) ∂𝑧∗∗/𝜕𝑠𝑝 > 0, these inequalities imply that  

𝜕

𝜕𝑠𝑝
(
𝛼3

𝛼4
) > 0 
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[Figure 6B] shows how the graph of 𝑧̂ evolves for two different values of 𝑠𝑝. 

[Figure 6B] around here 

 Secondly, we consider the effects of an increase either in 𝜋𝑓 or 𝜐0. Easily, we 

can see that  

𝜕𝛼1

𝜕𝜋𝑓
> 0 

𝜕𝛼2

𝜕𝜋𝑓
=

𝜕𝛼4

𝜕𝜋𝑓
= 0 

𝜕𝛼1

𝜕𝜐0
> 0 

𝜕𝛼2

𝜕𝜐0
=

𝜕𝛼4

𝜕𝜐0
= 0 

Again since ∂𝑧∗∗/𝜕𝜋𝑓 > 0 and ∂𝑧∗∗/𝜕𝜐0 > 0, the partial derivatives above imply that 

𝜕

𝜕𝜋𝑓
(
𝛼3

𝛼4
) > 0 

and 

𝜕

𝜕𝜐0
(
𝛼3

𝛼4
) > 0 

[Figure 6C] shows how the graph of 𝑧̂ gets modified when there is a change in either 𝜋𝑓 

or 𝜐0. 

[Figure 6C] around here 

 Finally, it is evident that both 𝛼2 and 𝛼4 increase in Ψ. 

𝜕𝛼2

𝜕Ψ
> 0 
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𝜕𝛼4

𝜕Ψ
> 0 

[Figure 6D] sketches some of the changes in the graph of 𝑧̂ after an increase in Ψ. 

[Figure 6D] around here 
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[Figure 1] Equilibrium constant-inflation share of profits 

 

 

 

 

 

 

 

 

 

(a) Double-crossing: upper-left stable equilibrium and lower-right unstable equilibrium 

[Figure 2] The short-run equilibrium of (𝜋∗, 𝑢∗) 
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(b) No root 

 

 

 

 

 

 

 

 

(c) Tangency: unique unstable equilibrium 

[Figure 2] The short-run equilibrium of (𝜋∗, 𝑢∗) 
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[Figure 3] Illustration of the short-run equilibrium of (𝜋∗, 𝑢∗, 𝑔∗) 
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[Figure 4] The paradox of thrift in the short-run, where 𝜎𝑖 = 𝑠𝑝
𝑖 𝜋𝑖

∗𝑢 − 𝑧0 (𝑖 = 0, 1). 
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[Figure 5] The short-run effects of either an upward adjustment in capitalists’ claims for 

profits or the stronger bargaining position of capitalists, where 𝜎𝑖 = 𝑠𝑝𝜋𝑖
∗𝑢 − 𝑧0 (𝑖 = 0,1). 
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[Figure 6] The evolution of 𝑧 

 

 

 

 

 

 

 

 

[Figure 6A] The graph of 𝑧̂ 
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[Figure 6B] Changes in the graph of 𝑧̂ after an increase in 𝑠𝑝 

 

 

 

 

 

 

 

 

 

[Figure 6C] Changes in the graph of 𝑧̂ after an increase in either 𝜋𝑓 or 𝜐0 
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[Figure 6D] A sketch of changes in the graph of 𝑧̂ after an increase in Ψ 

 

 

 

 

 

 

 

 

[Figure 6E] Changes in the graph of 𝑧̂ after an increase in 𝑔̅𝑧 
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[Figure 7] An adjustment towards the medium-run equilibrium when 𝑧0 < 𝑧∗∗ , where 

𝜎0 = 𝑠𝑝𝜋0
∗𝑢 − 𝑧0 and 𝜎1 = 𝑠𝑝𝜋∗∗𝑢 − 𝑧∗∗. 
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[Figure 8] The paradox of thrift in the medium-run or long-run, where 𝜎𝑖
∗∗ = 𝑠𝑝

𝑖 𝜋∗∗𝑢 −

𝑧𝑖
∗∗ (𝑖 = 0, 1). 
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[Figure 9] The medium-run or long-run effects of either an upward adjustment in capitalists’ 

claims for profits or the stronger bargaining position of capitalists, where 𝜎𝑖
∗∗ = 𝑠𝑝𝜋𝑖

∗∗𝑢 −

𝑧𝑖
∗∗ (𝑖 = 0,1). 
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[Figure 10] The medium-run effects of an increase in 𝑔̅𝑧, where 𝜎𝑖
∗∗ = 𝑠𝑝𝜋𝑖

∗∗𝑢 − 𝑧𝑖
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[Figure 11] The long-run effects of an increase in 𝑔̅𝑧, where 𝜎𝑖
∗∗∗ = 𝑠𝑝𝜋𝑖

∗∗∗𝑢 − 𝑧𝑖
∗∗∗ (𝑖 =

0,1) 
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(a) 𝛾 (vertical) versus 𝑧 (horizontal)      (b) 𝑒̇/𝑒 (vertical) versus 𝑧 (horizontal) 

      

     
(c) 𝜋 (vertical) versus 𝑞/𝑞𝑓 (horizontal)     (d) 𝜋 (vertical) versus 𝑔 (horizontal) 

      

     
(e) 𝜋 (vertical) versus 𝑝̂ (horizontal)       (f) 𝜋 (vertical) versus 𝑟 (horizontal) 

[Figure 12] Long-run transitional dynamics after an increase in 𝑠𝑝 
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(a) 𝛾 (vertical) versus 𝑧 (horizontal)      (b) 𝑒̇/𝑒 (vertical) versus 𝑧 (horizontal) 

      

     
(c) 𝜋 (vertical) versus 𝑞/𝑞𝑓 (horizontal)     (d) 𝜋 (vertical) versus 𝑔 (horizontal) 

      

     
(e) 𝜋 (vertical) versus 𝑝̂ (horizontal)       (f) 𝜋 (vertical) versus 𝑟 (horizontal) 

[Figure 13] Long-run transitional dynamics after an increase in Ψ 
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(a) Long-run effects of an increase in 𝑠𝑝 on the level of capital (left) and output (right) 

 

      

     
(b) Long-run effects of an increase in Ψ on the level of capital (left) and output (right) 

[Figure 14] Comparison of the long-run level of capital and output 
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